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Cac em hoc sinh than mén!

D& c6 két qua cao trong ki thi hoc sinh gioi cac cdp, doi hoi hoc sinh phai
nidm vitng kién thixc da hoc va phuong phap giai nhanh tirng dang bai tap.
Nhim dap tmg nguyén vong ctia nhiéu hoc sinh (dic biét Ia hoc sinh céc
16p chon, 16p chuyén, 16p nang khiéu vé Hoa hoc) mudn cung ¢d va mo
rong kién thirc cia minh, ching tdi bién soan b sach gdm ba quyén:

Quyén 1: Cac chuyén dé bdi dudng hoc sinh gidi Hoa hoc 10.

Quyén 2: Cac chuyén dé bdi dudng hoc sinh gioi Hoéa hoc 11.

Quyén 3: Cac chuyén dé bdi dudng hoc sinh gioi Hoa hoc 12.

Hi vong réng vdi cach trinh bay xtc tich, d& hiéu va khai thac duge moi
khia canh kién thirc theo titng chuyén dé sé giup cho hoc sinh nhanh
chéng linh héi duge nguén tri thitc phong phu vé héa hoc. Tir d6, phat
trién nang lire tu duy va éc thong minh, sang tao cua hoc sinh.

Mic dii da hét strc ¢ géng trong qué trinh bién soan, nhung bd sach °
kho tranh khéi nhitng thiéu s6t nhat dinh. Cac tac gia rdt mong nhan duoc
y kién déng gop ctia cac thdy, c6 gido va cac em hoc sinh gan xa dé [an tai

ban cudn sach sé dugc hoan thién hon.

Cic tac gia






CHUYEN BE
1.

CAU TAO NGUYEN TU

. Li THUYET CO BAN VA NANG CAO

L. Thanh phin ciu tao cua nguyén ti

. Vo nguyén ti Hat nhan
Dac tinh hat
electron (e) proton (p) notron (n)
Dién tich (q) q.=- 1,602.10"°C | q,=1,602.10"°C 0w =0
hayg.=1- hay g, =1+
Khoéi lugng (m) | m=9,1094. 10 kg | m,= 1,6726. 107'kg | m,= 1,6748. 107kg

IL. Kich thwdc, khdi lwgng nguyén ti
1. Kich thwéc

e Nguyén tir duge xem nhu mot khéi cau, duong kinh do 0,1nm =
Nguyén tir nho nhét 1a H ¢6 ban kinh khoang 0 053 nm.

e Hat nhan nguyén ta xem nhu mét khéi cau, duong kinh khoang10™* A°.

® Duong kinh cua hat nhan nguyén tir con nho hon, vao khoang 10™ nm.

® Duong kinh cta electron va cua proton con nhé hon nhiéu (khoang 10" nm).
Electron chuyén dong xung quanh hat nhan trong khong gian rdng ctia nguyén ti.
2. Khéi lwong nguyén tir

e Dién tich cua proton va electron ¢ trj s tri s6 tuyét ddi bing nhau. Nhung
khéi lu‘orng cua proton gap 1836 lan khdi luorng cua electron.

e Khéi lugng clia nguyén tir bang tong sb khéi luong cua proton, notron va electron:

1A°=10"""m.

myy = mp + my + me

Nhung vi khéi luong electron qua nho so véi khdi lugng proton, nén ta xem
nhu khi luong nguyén tir gan bang tong sb khoi lugng proton va notron.
III. Hat nhdn nguyén tw&

1. Dién tich hat nhan

Néu hat nhan ¢6 Z proton, thi dién tich ctia hat nhan bang Z+ va sé don vi dién
tich hat nhan bang Z.

Nguyén tir trung hoa dién nén sb proton trong hat nhan bang sb electron cua
nguyén tu.

Vay: S6 don vi dién tich hat nhdn = sé proton = sé electron

2. S6 khéi A. Bang téng sb hat proton (Z) va sb notron (N).

A=7Z+N




Chii y: - DSi voi nhitng nguyén tir c6 2 < Z < 82 thi 1< ; <15 (%)
Biéu thuc trén thuong dung dé xac dinh Z, N va A khi biét tong sé hat co ban
trong nguyén tir (hodc ion).
- Béi voi cation: M — M"" + ne
ZM=7Zm" ;NM=Nu" = Ay = Au"
Zem=2Zem"" +n
- Dbi voi anion: X — X™ + me
Zx=7Zx"";Nx=Nx" =>Ax=A
Zex=2ex"™ -m
IV. Nguyén t6 hoa hoc
1. Dinh nghia
Nguyén t6 hoa hoc 1a tap hop cac nguyén tir c6 cing sé dién tich hat nhan.
2. S6 hi¢u nguyén tir
S6 don vi dién tich hat nhan nguyén tr cia mét nguyén t6 duoc goi 1a s6 hiéu
nguyén tir cua nguyén to dé. S6 hiéu nguyén tir (ki hiéu 1a Z) cho biét:
- S proton trong hat nhan nguyén ti.
- S4 electron trong nguyén tir.
3. Ki hi¢u nguyén tir
Nguyén tir ctia nguyén té X ¢6 s hiéu nguyén tir Z va s khdi A, dugc ki higu 2 X.
V. Doéng vi
1. Dinh nghia
Céc ddng vi cia cung mot nguyén td hod hoc la nhimg nguyén tir c6 cung sb
proton nhung khac s6 notron, do dé s6 khoi A cua ching khac nhau.
2. Nguyén tir khoi va nguyén tir khdi trung binh
. Nguyen tr khdi ciia mot nguyén tir cho biét khdi lugng cta nguyén tir d6
ning gap bao nhiéu lan don vi khoi lugng nguyén tir.

o Hau hét cac nguyén té hoa hoc 1a hdn hop cua nhiéu dong vi voi ti 1€ phan
trim sd nguyén tir xac dinh, nén nguyén tur khéi cua cac nguyen t6 co nhiéu dong
vi la nguyén tu khoi trung binh cua hén hop cac ddng vi c6 tinh dén ti 1& phan
tram sO nguyén tur cua moi dong vi.

Gia su nguyen t6 A ¢6 hai dong vi A va Ay, Goi Al nguyen tir khoi trung
binh, A la nguyén tir khéi cua dong vi A, X la ti 1€ phan tram soO nguyen tr cua
dong vi Ay ; A; l1a nguyén tu khdi cta dong, vi Ay, xo latiIé phan trdm s6 nguyén
tir dong vi A,.

XA, +X,A,
100

Ta co: K =



q — A, +X,A, +....+X A —
Tong quat: A = AR AT LA Kol _ o
100 100

VI. Vo nguyén te

1. Su chuyén ddng ciaa electron trong nguyén tir

Trong nguyén tir, cac electron chuyén dong rat nhanh xung quanh hat nhén
khong theo mét quy dao xac dinh nao. Vi chuyén dong rat nhanh nén electron tao
thanh quanh hat nhan mdt vung khong gian mang dién 4m goi la may electron hay
obitan nguyén tu.

2. Obitan

Obitan nguyén tr l1a khu vuc khong gian xung quanh hat nhin ma tai dé xac
sudt co mat (xac sut tim thdy) electron khoang 90%. Obitan nguyén tixr dugc Ki
hiéu la AO (Atomic Orbital).

3. Hinh dang obitan nguyén ti

Khi chuyén dong trong nguyén tir, cac electron ¢ thé chiém nhimg mirc ning
luong khac nhau dac trung cho trang thai chuyén dong cia no. Nhirng electron
chuyén dong gan hat nhan hon, chiém nhitng mirc nang lugng thip hon tic 1a &
trang thai bén hon, nhimg clectron chuyén dong & xa hat nhan c6 ndng lugng cao
hon. Dua trén su khac nhau vé trang théi cua clectron trong nguyén tir, nguoi ta
phan loai thanh céc obitan s, obitan p, obitan d va obitan f. Hinh dang céc obitan s
va p dugc biéu dién trén hinh sau:

N

AO p, AO px
AO py

Tu hinh anh céc obitan nguyén tir, ching ta thiy:

Obitan s c6 dang hinh cau, tdm 1a hat nhan nguyén ti

Obitan p gdbm 3 obitan p,, py va p, c¢6 dang hinh sd tam n6i. Mbi obitan c6 sy
dinh hudng khac nhau trong khong gian.

Obitan d, f¢6 hinh dang phuc tap hon.

4. Lop va phan 16p electron

a) Lop electron

~Trong nguyén tu, cac electron dugc sap xép thanh timg 16p, céac 1op dugce sap

x€ép tir gan hat nhan ra ngoai.



Cac clectron trén cuing mdt 16p 6 ndng leyng gan bdng nhau. Nhimg electron
o 10p trong lién két véi hat nhan bén chat hon nhimg electron ¢ 16p ngoai. Do do,
nang lugng cua electron ¢ 16p trong thap hon nang luong cua electron & 16p ngoai.
Vi vay, néng lugng cua electron chu yéu phu thudc vao sé thir tu cua lop.

Thu tu cac 1op electron duge ghi bang cac sb nguyénn=1,2,3, ..,7

n 1 2 3 4 5 6 7
Tén lop K L M N ) P Q
Theo trinh tu sip xép trén, lop K (n=1) la lop gan hat nhan nhét. Nang lugng
cua clectron trén 16p nay la thap nhat. Sy lién két gitta electron trén 16p nay vai
hat nhén la bén chat nhat, réi tiep theo la nhimg electron ctia l16p Ung vé&i n lon
hon ¢6 nang luong cao hon.
Sé electron téi da trong mdi 16p duge xac ding boi cong thire 2n® voi
1 < n < 4(nlasb the ty cia lop).
Vay:
Lop K (n=1) ¢6 tdi da 2e
Lop L (n=2) ¢6 tdi da 8e
Lop M (n=3) ¢6 tdi da 16¢
Lép N (n = 4) ¢6 ti da 32e
Cac lop O, P, Q ciing tdi da 32e.
b) Phan lop electron
,M(:)i lop electron phén chia thanh cac phan 16p duoc ki hiéu bang céc chit cai
viét thuong: s, p, d, f.
Cac electron trén cung mét phén 1p ¢6 ndng hrong bang nhau.
Lop thirn ¢6 n phan 1op (1< n < 4). Caclopcon>5co 4 phan lop.
Electron ¢ phan 1op nao thi goi tén theo phan 16p do.
S6 electron tbi da trong phén 16p nhu sau:
* Phan 16p sco tdi da 2e, ki hiéus?
* Phan 16p pco tdi da 2e, ki hiéup®
* Phan 16p dco t6i da 2e, ki hiéud'®
* Phan 10p fcé téi da 2e, ki hiéuf'
Cac phan lop: s°, p°, gi'o va ' co du s electron tdi da 801 1a phdn l6p bao hoa.
Con phén 16p chua du s6 electron t6i da goi 1a phdn lop chira bdo hoa. Thi du céc
phan lops', p’, d’, £2, ...

VI. Ning luong ctia cic electron trong nguyén tit va ciu hinh electron
nguyén t
1. Nang lwgng ciia electron trong nguyén tir
a) Mirc niing lwgng obitan nguyén tir
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Trong nguyén tir, cic electron trén mdi obitan c6 mot nang luong xdc dinh.
Ngudi ta goi mic nang luong nay 1a mirc nang luong obitan nguyén tir (mic nang
luong AO).

Céc electron trén cac obitan khac nhau cua cing mét phan 16p cé ndng lugng
nhu nhau. Thi du: Ung véi n = 2, ta ¢6 hai phan 16p 2s va 2p. Phan 1ép 2s chi ¢6
mot obitan 2s. con phin 16p 2p c6 3 obitan: 2py, 2p,, 2p,. Céc electron cua cac
obitan p trong phén l1op nay tuy c6 sy dinh huéng trong khong gian khac nhau,
nhung chung cé cung muc nang lugng AO.

b) Trit tw cac mirc ning lwgng obitan nguyén tir

Thuc nghiém va li thuyét cho thdy khi sb hiéu nguyén tir Z tang, cac mic ning
lugng AO tang dan theo trinh tu sau:

1s 2s 2p 3s 3p 4s 3d 4p S5s 4d Sp 6s 4f 5d 6p 7s 5£6d 7p 6f 7d 7f

Tir trinh tu mic nang lugng AO trén cho thdy khi dién tich hat nhan tang c6 su
chén mirc nang lugng, muc 4s trd nén thip hon 3d, muc 5s thap hon 4d, 6s thap
hon 4f, 54, ...

2. Cac nguyeén li va qui tic phin bd electron trong nguyén tir

a) Nguyén li Pau-li

e O luyng nr

Dé biéu dién obitan nguyén tir mot cach don gian, nguoi ta con ding 6 vudng
nhd, duogc goi 1a 6 lugng tir. Mot 6 lugng tir img voi mot AO.

e Nguyén li Pau-li

Trén mot obitan chi c6 thé c6 nhiéu nhdt hai electron va hai_electron nay
chuyén dong tir quay khdc chiéu nhau xung quanh truc riéng ctia méi electron.

Thi du:

N | Pha hop nguyén li Pau - li

H
Al

Trong mot obitan da c6 2 electron, thi 2 electron d6 dugc goi la electron ghép
dsi. Khi obitan chi c6 1 electron thi electron d6 goi 1a electron déc than.

b) Nguyén li vitng bén

O trang thdi co ban, Irong nguyén tir cdc electron chiém lan lwgt nhitng obitan
co mirc nang lhirong tir thap dén cao. Thi du:

Nguyén twr hidro (Z = 1) c6 1 electron, electron nay s€ chiém obitan 1s (AO-1s)
¢6 mic ning luong thdp nhit. Do d6 cé thé biéu dién su phan bé electron cua
nguyén tir hidro la:

H(Z=1): f

Khéng phu hop nguyén li Pau - li

Is

11



Nguyén tu heli (Z. = 2) c6 2 electron. Theo nguyén li Pau-li, hai electron nay
cing chiém obitan 1s c6 mirc nang luong thdp nhét. Boi véy su phan bd electron
trén obitan cua heli la:

Hez-2): [N

2

Is

Nguyén ne liti (7. = 3) ¢6 3 electron, 2 electron trudc chiém obitan 1s va da bao

hoa, electron con lai chiém obitan 2s tiép theo ¢o mirc nang lugng cao hon. Do d6
su phén bé electron trén céac obitan cua liti la:

i

Li@z=3: || 2

2

Is

c) Quy tic Hun
Trong cung mét phdn Idp, cdc electron sé phdn bé trén cdc obitan sao cho 56
eleclron doc than la 16i da va cdc electron nay phdi ¢é chiéu ti quay giong

H&%
bt
AR

f; ?* Khéng phu hop quy tac Hun

nARER

Pht hop quy tic Hun

3. Céu hinh electron nguyén tir
a) Ciu hinh electron nguyén tir

Cdu hinh electron nguyén tir biéu dién sir phdn bé electron trén cdc phan lop
thuéc cdc lop khdc nhau

Quy wdc cdch viét cdu hinh electron nguyén tu:

- S6 thur tu 16p electron dugc viét bang cac chit sé (1,2,3,..))

- Phan 16p duoc ki hiéu bang chir cai thuong (s, p, d, f)

- S6 electron duoc g ghi bang chi sb ¢ phia trén, bén phai cua phén 16p.
Cdch viét cau hinh electron nguyén tir
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- Xac dinh s6 electron cua nguyén tir

- Céc electron dugc phan ’b("'> theo thu tu tang dan cac mirc ning lugng AO,
theo cac nguyén li va quy tac phén b electron trong nguyén tu (doi voi cac
nguyén tir khong cé phéan 16p d hodc f thi thir tu ting dan muc nang trung véi cau
hinh electron).

- Viét ciu hinh clectron theo thir tu cac phan lép trong mét 16p va theo thir tu
cac 1op electron.

Thi du:

e Mg (Z=12)

Thir tu tang din muc nang lugng = ciu hinh electron

1s%25"2p%3s’

® Mn (Z = 25): Do su chén muc niang lugng, céc electron dugc phéan bd nhu
sau: 1s%2s%2p®3s?3p°4s?3d’

Sau d6 phai sap xép cac phan 16p theo timg 16p = CAu hinh electron

15?2s22p%3s23p®3d°4s” hodc viét gon la [Ar]3d°4s’

[Ar] 1a cdu hinh clectron nguyén tir cua nguyén té agon, la khi hiém gén nhét
dimg trudc Mn.

Chu y:

1. Can hiép electron 16p ngoai ciing theo cu hinh electron chir khong phai theo
thir tu tdng dan muc nang luong.

2. Dbi voi mot sé nguyén td nhom phu (nhém B), khi trén phan Iép d sat 1op
ngoai cung co 4 electron hodc 9 electron thudong xay ra hién tuong "ban bdo hoa
gap" hodc "bdo hoa géap". Tuc la 1 clectron trén phan 16p ns chuyén vao phan lop
(n - 1)d d¢ l1am bén phén 16p nay.

Ban bio hoa gip Baio hoa gip
— = (n-1)d’ns’ — » (n-1)d'%ns'
nsz(n-l )d4 — nsz(n-l )d9 —
%—> (r1-1)d4ns2 7‘(—» (n-1 )dgns2
Thi du:

Cr (Z = 24): 1s2s72p%3s*3p°3d*4s’
Thuc té: 15%2s?2p"3s?3p®3d°4s' (do hién tugng "ban bio hoa gép")
Cu (Z =29): 1s*252p®3s*3p°3d°4s
Thue té: 15?25%2p®3s?3p®3d'%s' (do hién tuong "bio hoa gap")
3. Cau hinh clectron con mo rong cho ca ion, khi do dé viét cau hinh electron
ctia ion, ta phai xuat tir cu hinh clectron cua nguyén tu, bang cach bot di (cation)
hoac nhén vao (anion) so electron diung bang dién tich cua ion.
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Thi du: C1(Z = 17) 1s*25%2p®3s%3p° = C1~* 15?25%2p°3s?3p°
Fe (Z = 26) 1s225%2p®3s?3p°4s® = Fe* " 15%2s2p®3s?3p®3d°

b) Dic diém ciia lop electron ngoai ciing

Céc electron & 16p ngoai ciing quyét dinh tinh chét hoa hoc ciia mot nguyén td.

- D4i voi nguyén 1 caa cac nguyén td. sb electron 1p ngoai cung t6i da la 8.
Céac nguyén tir co 8 electron 16p ngoai cung déu rat bén vimg, ching hdu nhu
khong tham gia vao cac phan img hod hoc. D6 1a cac khi hiém (trir He ¢ sb
electron lop ngoai cung 1a 2).

- Cac nguyén tr ¢d 1, 2, 3 electron ¢ 16p ngoai cung la cac nguyén tir kim loai
(tru H. He va B).

- Céc nguyén tr c6 S, 6. 7 electron & 1op ngoai cung thudng la cdc nguyén tir
phi kim.

VIL Céc s6 lugng ti

Ngudi ta dung 4 s luong tir: n, /, m, s dé dac trung cho trang thai ctia electron
trong nguyén tur.

1. 86 lwgng tiv chinh (n)

- C6 gia tri nguyén duong, quy dinh mirc ning lugng cua electron va kich
thudc clia obitan. Néu n 6 gia tri cang nho thi electron lién két voi hat nhan cang
manh va nguoc lai.

- Nang luong cua electron dugc xéac dinh theo phuong phap gan ding Slater:

e Nguyén tu hodc ion c6 1 electron:

ry D

_ (V)

2

&

E=-13.6.

Véi Z la dién tich hat nhan hay sd hi¢u nguyén tir.
Chuy leV = 1.6022.10"°J
n la sé lwong tir chinh
Thi du: Tinh ndng lugng cua electron trong nguyén tr H theo phuong phap Slater.

HZ=1):1s' = E = -13.6.1—2 =-13,6 eV

e Nguyén tir hoac ion ¢o nhiéu electron:

- Trong nguyén tir hoac ion cé nhiéu electron thi cac eleqtron O 16p vo chiu su
tuong tac cua hat nhan Ya C(l?. céu; clectron khéc. Electron can xét bi hat nhan hut
va céc clectron con lai day, dan dén su lién két cua electron d6 v&i hat nhan giam.

- Nang lugng ctia electron duge xéac dinh bang cong thic gan dung Slater:

7%

.
n*°

[L=-13.6

(V)
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Trong d6: Z* la di¢n tich hat nhan hiéu dung
*=7-A
Véi A la hang s chén: A = Zb;
n* 14 s6 luong tir hiéu dung
n | 1 2 3 4 5 6.
n*| 1 2 3 3.7 4 42.......

Héng s6 chan A dugce xéac dinh bdi bang sau:

Cac ¢; gdy anh Céc ¢; gdy anh Céc ¢ trén 16p n dang xét | Cac e; gdy anh ]
huéng trén cac | huong trén lop hudng trén [6p
16p (n-2), (n-3), (n-1) 5, p d f (n+1), (n+2),
Gia 1,0 0,85 0,35 0 0 0
tri 1,0 1,0 1,0 0,35 0 0
1,0 1,0 1,0 1,0 0,35 0

Rléng AOsthib=10.73
Thi du: Ap dung phuong phap gan dung Slater, tinh nang luong electron trong
cac truong hop sau:

a) He (Z =2) b)N(Z=7) ¢) Fe (Z = 26)
Gidi
a)He (Z=2):1=>b=1.03=03:;7*=2-03=1.7
*7
= [ =-13.6. 27 _ 17 =-39.304(cV)
n
b)N (Z=7): 15 25“2p
Ta co:
- Déi voielectron 1s: b=0,3 = 7* = 7-0.3= 6.7
*2 2
= Ej=-13,6.=— 2 =-13,6. 617 =-610,504(eV)
S
- Déi véi electron 2s hodic 2p: b=2.0.85+4.0,35=3,1=> Z*=7-3,1 =39
Z*’ 39‘

=Ex=E —-136 —13,6.——=-51L714(eV)

¢) Fe (Z = 26): 1s%2s* 2p 3s%3p 3d64s

Ta cé:

- Déi véi electron 1s: b =03 = 7* = 26 - 0.3 = 25.7
, 7%’ 7

= F =-13, 6 = 25 =-8982,664 (cV)

- Dbi voi clectron 2s hodc 2p: b=2.0.85+7.0.35 =4.15
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= 7*=26-4,15=21,85

*2 2
= By =Ly =-13,6.— Z =-13,6. 21;5 =-1623,2365(eV)

- Déi véi electron 3s hoac 3p:b=2.1,0+8.0,85+7.0,35=11,25
=/7*=26-11,25=14.75

*? 4.7
= ks = E3p—-136 Z -13.6. 1 3 5 =-328.761(eV)
- Déi vai electron 3d' b=18.1,0+5.0,35=19,75 = Z* =26 - 19,75 = 6,25
*2 2
= E3q =-13.6. /* = 625 =-59,02(eV)
n*2

- Déi véi electron 4s: b=10.1,0 + 14.0,85 + 1.0,35 = 22,25
= 7* =26-22.25=3,75

%2 2
= By =-13,6.— z —13,6.3’;5 =-1195(eV)

2. 86 lwong i phy )
- Trong mdt 10p, I ¢6 gia tri tir 0 dén (n - 1). Nhu vdy, tmg voi mot gia tri cia n
sé co n gid tri cua /.
[ 0 1 2 3 4 5
Kihiéu |s p d f g h
- Gia tri / cho biét:
+ Hinh dang AO (su dinh hudng AO trong khong gian). Thi du:
I = 0 = Khong ¢6 sy dinh hudng trong khong gia (ing vai AQO;)

[ =1 = C6 mdt su dinh hudng trong khong gian (ing vdi AO,)

[ =2 = C6 2 su dinh huong trong khong gian (g voi AOy)

+ Gia tri nang luong electron trong phéan lop

+ Nguyén t6 thudc khéi nguyén t6 nao. Neu electron cudi cling (dlen theo mirc
nang lugng cac AO) co /=0 (khéi ngyén td's) ; /=1 (khdi nguyén té p) ; [ =2
(khdi nguyén td d) : / = 3 (khdi nguyén t6 f)

3. 86 lwong tir tir m (hojic m)

- Trong mot phan 16p m nhén gia tri tur -/ dén +/. Nhu vay. ing v&i mot gia tri
cualco 2/ + 1 gid tri cua m.

- Méi gia tri clia m (mg v&i mot obitan:

+/=0=>m=0=Cb61 A0,

t/=1=>mco3giatri-1;0;+1=C63 A0,

m: -0
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+1=2=>mcoSgiatri-2;-1;0;+1;+2=C065 A0y

m: .2 S N S
+1=3=>mcéd7giatri-3:-2;-1;0;+1;+2;+3 =7 AO0¢

m: 3002 a1 0 o+ -2 3
4. S6 lwong tir spin S (hodic mg)
Cho biét chiu tu quay cua electron (c6 thé xem spin nhu sy tu quay cua
electron xung quanh mét truc tudng tuong).
+ Néu electron chuyén dong theo chiéu duong (theo chiéu kim ddng ho) thi

S=+1/2
+ Néu electron chuyén dong theo chiéu 4m (nguoc chiéu kim ddng hd) thi
=-112

Nhu vy sd luong tir spin ¢6 hai gia tri: -1/2 va +1/2.
VIIIL. Phan tng hat nhan

1. Niing lwong lién két

a) Lyc hat nhan

Luc tuong tac gitra cac nuclon (p, n) trong hat nhan 14 luc hat goi la luc hat
nhan, ¢ tac dung lién két cac nuclon véi nhau.

b) Dé hut khoi va ning lwong lién két

*) D¢ hut khéi:

- Cac phép do chinh xac da chung to rang khéi lugng m cua hat nhan ) X bao
gio ciing nho hon khdi luong Am so védi cac nuclon tao thanh hat nhan do.

Am = [Z.mp + (A-7Z).m,] - m

Am goi la 46 hut khdi cua hat nhan } X.

*) Nang luong lién két

- Theo "Thuyét twong déi" cua Anhxtanh, cac nuclon ban ddu co nang luong:

Eo = [Z.m, + (A-Z).m,].c°

¢: van tdc anh sang trong chan khong (c = 3.10° m/s).

Con hat nhan dugc tao thanh tir ching ¢6 nang lugng E = m.c?

Vi nang lugng toan phan duoc bao toan nén da c6 ning luong: AE = Eg - E = Am.c®
toa ra khi cac nuclon két hop thanh hat nhan ) X.

Nguogce lai, mudn tach hat nhan 7 X thanh cac nuclén riéng ré thi phai tiéu tn
mot nang lugng bang AE dé thang luc tuong tac voi chung. AE cang 16m thi lyc lién
két gitta cac nuclon cang manh. Vi vay, dai lugng AE = Am.c? duge goi la néng
lugng lién két cac nucldn trong hat nhan 2 X, gon hon 1a néng lugng lién két.
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2. Cac tia phéng xa

a) Cdc logi tia phong xa

C6 3 loai tia phong xa phd bién:

- Phéng xa o (hay phan rd o).

- Phong xa B (hay phan ra ).

- Phong xa y

b) Bén chiit ciia tia phéng xa

*) Tia a: Chinh la chum hat 3 He dugc phong ra tir hat nhan véi van t6c 2.10” m/s.

*) Tia B: C6 hai loai: tia B~ (phd bién) chinh la chum hat electron (ki hiéu e
hay e”) va tia B” (hiém hon) chinh la cac pozitron, hay electron duong (ki hiéu
e hay e") co cung khéi luong nhu electron nhung mang dién duong.

*) Tia y: La song dién tir, c6 budc song rat ngan, nhé hon 10" m ciing 1a hat
ph6tén cé ndng lugng cao.

3. Dinh luat phong xa va d§ phéng xa

a) Dinh ludt phong xa

Gia su 5’) thoi diém xac dinh nao do, chont =0, kh}‘)i luong cua chét phong xa
la my va s6 hat nhan la N, trong qua trinh phong xa, s0 hat nhan s& giam theo thot
gian, thuc nghiém da chimg t6 rang cir sau khoang thoi gian xac dinh T thi 1/2 s6
hat nhan hi¢n c6 bi phéan ra thanh hat nhan khac. T goi 1a chu ki ban ra

= Sau T ;2T ; 3T, ..., KT (K € N*) s hat nhan (s nguyén tir) N chua bi phan

N L
rd la 70—0—0—0, v N = ~li =No.2 T (1)

27
Trong do: N S6 hat nhén con lai sau thoi gian t phén ra.
/No: S hat nhéan ban dau
T: Chu ki ban ra
t: Thoi gian phan ra
t In2 0,693t
Taco:2 T=e T =e T =¢
In2 0,693 0,693
T t 172

(1) = N;=Ng.e ™ (2)

Céc biéu thie (1) va (2) biéu thi dinh luat phong xa.

b) Do phong xa

Dé dic tnmg cho tinh phéng xa manh hay yéu clia mdt chit, nguoi ta ding dai
lugng goi la d§ phong xa, dugc xac dinh bang so phén ra trong mot gidy, ki hi¢u la H.

kt

Vo k = 1a hang sé phong xa
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H= —%~XN e =N hay: H=Hpe™

O day Hy = kNp goi la d6 phong xa ban ddu (t = 0).

Don vi: Becoren, ki hi¢u Bq: 1Bq = 1 phén ra/gidy

Thue té, nguoi ta con dung don vi la Curi (Ci): 1Ci = 3,7.10"° Bq

4. Phan irng hat nhan

a) Khdi niém

La phan ung lam thay d6i hat nhan nguyén té nay thanh hat nhan nguyén t6
khac, dong thoi g1a1 phong nang lugng 1ém va cé thé kém theo mdt sd hat co ban
khac nhu: ¢n, Je, ’e, ;He, ... Phan ing hat nhan thuong dugc chia lam hai loai:

1 <, +1
* Phan (g tu phan rd ctia mot hat nhan khéng bén vimg thanh cac hat khac.
A — B + C

(hat nhan me) (hat nhan con) (hat o hoac )

Thidu: 3 Po — "%Pb + o(}He)

* Phan tng trong d6 cadc hat nhan tuong tac véi nhau din dén sy bién ddi
ching thanh céc hat khac.

A+B—-C+D
Trong do: A, B 1a c4c hat tuong tac
C, D la c4c hat san pham

b) Cac dinh ludt bio toan trong phdn érng hat nhin

* Dinh luit bao joénﬁsé kl}éi A: Trong phan ung hat phén, tdng sb nuclon cua
céac hat tuong tac bang tong so nucldn cua céc hat san pham.

‘ * D@nh luat b;io toan dién tich: Tong dai sb cac ,dién tich cua cac hat tuong tac
bang tong dai s6 cdc dién tich cua cac hat san pham. Bao toan di¢n tich cfing la
bdo toan so6 Z.

* Dinh luét bao toan nang lu'ong toan phan (bao gém dong nang va nang lugng
nghi): Fong ning lugng toan phan cia céac hat tuong tac bang téng nang luong
toan phan cua céac hat san phim.

Chii y: Trong phan tng hat nhan khong c6 dinh luat bao toan khéi luong.

¢) Nang luwong trong phdan ing hat nhin

Trong mbi phan 1’mg hat nhép, nang luong co thé bj hép thu hoédc dugc toa ra mac
du néng lugng toan phan (bao gom déng nang va nang lugng nghi) dugc bao toan.

Xét phan ung hat nhdn: A+B - C+D

Tong sb npclén trong phan ing dugc bao toan nhung vi cdc hat nhan A, B, C, D
c6 do hut khoi khéc nhau nén tong khoi lwong nghi: mg = ma + mp cta céc hat nhén
A va B khong bang tong néng lugng nghi m = mc + mp cua céc hat sinh ra C va D.
Co thé xay ra hai truong hgp sau:
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* m < my: Phan tng toa nang lugng
AE = (mo-m)c2
Nang luong nay ¢ dang dong ning ciia cac hat C va D hodc 1a nang lugng ciia hat .
* m > my: Phan ung thu nang luong
E = (m-my)c?
d) Hai logi phan ieng hat nhéin tod ning lwgng
* Phan ung nhiét hach: Hai hat nhén rat nhe (A < 10) nhu H, He, ... hop lai
thanh hat nhan nang hon. Thi du:
JH+ /H —> iHe + |n
Toa ra mét ndng luong khoang 18 MeV.
* Phan ung phan hach: La phan (mg ma mot hat nhan ning v& thanh hai manh
nhe hon.
PX X+ X,

Thidu: U + (n — %Sr + ""Xe +2!n

Phan ung trén toa ra mdt nang lugng khoang 185 MeV.

B. PHUGNG PHAP GIAI NHANH CAC DANG BAI TAP

DANG I: BAI TAP VE MOI QUAN HE GIUA CAC HAT VA CAU HINH
ELECTRON NGUYEN TU HOAC ION

Vi dy I. Nguyén tir cua nguyén to X ¢ téng sd hat co ban (notron, proton,
electron) bang 36.

a) Xac dinh tén nguyén t6 X.
b) Viét ciu hinh clectron va su phén bd electron vao cac AO trong nguyén tir X.
¢) Ap dung phuong phap gin ding Slater, tinh nang lugng electron trong
nguyén tur X.
Gidi
a) Goi Zx, Nx lan luot la sb proton va sb notron cua nguyén ta X. Ta co:
27x + Nx =36 = Nx =36 - 27

L Z,
Tirdidu kign: 1 <2< 153?<zx 544:>12 <Zx <135

X
Do Zx € Nnén Zx = 13 hodc Zx = 12 (Mg)
*/x=13=>Nx=36-26=10=>Ax=13+10=23
(loai vi khong c6 dong vi *Na)
¢ /x=12=>Nx=36-24=12=>Ax=12+ 12 =24 (nhan) = X 1a magie (Mg).
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b) C4u hinh electron: Mg (Z=12): 1s*2s*2p®3s
Su phén bé electron vao cac AO:

—_—
10 | -—

HINIH

2p6

19 | —

me z=12): | 1} !

2s

Is’
¢) Nang lugng cua céc electron:
- Déi véi electron 1s:b=03 = Z*=12-0,3=11,7

*2 2
= E;s = -13,6. L*, ~13,6. ”17 = —1861,704 (V)
n *>

- Déi véi electron 2s hoac 2p: b=2.0,85 + 7.0,35 = 4,15
=7Z*=12-4,15=17285
z*’ 7 85-
n
- Déi vai electron 3s: b=2.1,0 + 8.0.85 + 1.0,35=9,15
=7*=12-9,15=2,85
VA 2, 85

= Eys = Eyp=-13.6. =-209,5165(eV)

= k3, =-13.6. =-12,274(eV)

n *’

Vi du 2: C6 cAu hinh electron: 1522522p(’f’5523p63d(’4s2 *)

CAu hinh (*) la c4u hinh electron cua nguyén tr hay ion? Tai sao?

Gidi

La Cdu hinh electron cua nguyén tu vi phan lop d chua bao hoa sé electron nén
thudc cau hinh electron cua kim loai chuyén tiép. Thudc kim loai chuyén tiép thi
ion khong thé 1a anion. Néu la cation thi khong thé c6 cation nao cua kim loai
chuyén tiép c6 phan 16p 4s bdo hoa so eclectron.

Vi du 3: Nang luong mot electron ¢ 1&p thi n trong truong luc mét hat nhan tinh
theo don vi eV bang biéu thic: E, =-13, 6Z— (*) (n: sb luong tir chinh ; Z:
s6 don vi dién tich hat nhan).

a) Tinh nang luong mét clectron trong truong luc mot hat nhan ctiia mdi hé:
Na'® Mg'". Al'",
b) Cho biét quy luat lién hé giira E, voi Z. Giai thich tom tat quy luét do.
¢) Tri sb nang lugng tinh theo (*) c6 lién hé véi nang lugng ion hoa khong ?
Tinh ning luong ion hoa ciia mdi hé.
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Gidi
a) Na (Z = 11): 1s*252p®3s' = Na'%": 1s'
Mg (Z = 12): 1s*25%2p®3s* = Mg''": 15’
Al (Z = 13): 15725%2p®3s%3p' = Al'*": 1!
Suy ra:
. 10+ 11°
E (Na'") :—13,6.1—2:—1645,6 (eV)

E,(Mg'") =—13,6.11—22;:—1958,4 (eV)

E, (Al'"") =- 13,6.%:- 2298,4 (eV)

b) Quy luit lién hé gitta E, va Z:

7 cang tang thi E, cang am (cang thap). Quy ludt nay phan anh luc hut hat nhan
td electron duge xét: Z cang 16n thi lyc hiut cang manh = nédng lugng cang thap
= hé cang bén, bén nhit 1a Al'*".

¢) Tri s6 nang lugng d6 c6 lién hé véi nang lugng ion hod, cu thé:

Na'" : 1,=-(E,.Na'"")=+1645.6 (eV)
Mg'* .1, =—(E,,Mg'")=+1958.4 (eV)
Al 1, =—(E,,Al'*") = +2298.4 (eV)

Vi du 4: Hop chit M duoc tao thanh tir cation X (do 5 nguyén tir ciia 2 nguyén t6
phi kim tao nén) va anion Y~ ( tao boi 4 nguyén tir cia 2 nguyén t phi kim).
Tdng sd proton trong X * bang 11 va trong Y~ la 31. Hay xac dinh cong thirc
phan tir cua M.

Gidi
Xét cation X" = [AB,]
. X+y=5 =
Theodératacohé: < _ Y :>Z:u:2,2
Z,x+Z,y=11 5

Gla st Za <Zp = 1< Zpy < Z <Zp= Za =1 (H) va Zx = 2 (He) (loai)
Thay Zx =1 vao h¢ trén, ta rat ra:

ZB=1+g(l<y<4):$y=1Vier3:7(N)
y

= x=5-1=4=>ion X" la NH;]

. ~ _ .. In + m =4 - 31
Xétion Y™ =[C,D,]™ tuong tu ta c6 hé: =/7Z=—=7]75

Zen+Z,m=31 4
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Gilasu Ze<Zp = Z¢ < 7,75 = C thudc chu ki 2.
Do C la phi kim nén C chi c6 thé 1a B (Zc=35); C(Zc=6)hodc N (Z¢=7).
Bién ludn:

31-5n 11

o /c=5=>7p= =5+ = 11 chiahétcho4-n (1 <n<3)
4-n 4—-n

=>n=3vaZy=16(S)= Y™ 1aB;S~ (loai)

«Zc=6=Zp= 01200 ¢, 7 = n=3vaZp=13 (Al) (loai)
4—n 4—n

OZC:7:>ZD=31_7H=7+ 3 :33cMaMhdm4-n(l§n§$
4—-n 4—n

=>n=1hodcn=3

Néun=1thim=3vaZ,=8(0)= Y  1aN;O" (loai)
Néun=3thim=1vaZ,=8(0)= Y  1aNO; (nhan)
Hop chat M 1a NH;NO;

Vi du 5: Hay viét phuong trinh hoa hoc va cau hinh electron tuong {mg clia chat
dau, san pham trong mdi tuong hop sau day

a)Cul (7 = 29 ) nhan thém 2e b) Fe*' (Z =26 ) nhuong bédt le
¢) Br’ (Z = 35) nhan thém le d) Hg® ( Z = 80 ) nhudng bt 2e
Gidi

a) Cu’™ +2e —» Cu°
[Ar] 3d° + 2e — [Ar] 3d'" 4s'
b) Fe’” - Fe'' + ¢
[Ar]3d® — [Ar]3d° + e
¢)Br'+e > Br-
[Ar]3d'%4s’4p’ + e — [Ar]3d'%4s%4p° = [Kr]
d) Hg® — Hg*" + 2e
[Xe] 4f'* 5d'0 652 — [Xe] 44 5d'° + 2¢
Ki hiéu [Ar] chi cAu hinh e cta nguyén tir Ar (7 = 18)
[Kr] Kr (Z = 36)
[Xe] Xe (Z = 54)
Vi dy 6: 1. Hay dung ki hiéu 6 lugng tur biéu dién cac truomg hop sb lugng
electron trong mot obitan nguyen tur.

2. M01 phan tr XY3 co tong cac hat proton, notron, electron bang, 196; trong
do, s hat mang dién nhiéu hon sb hat khong mang dién la 60, s6 hat mang dién
cua X it hon s hat mang dién cua Y 1a 76.

a) Hay xac dinh ki hiéu hoa hoc cua X.Y va XY;.
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b) Viét cdu hinh clectron cua nguyén tr X,Y.

¢) Dua vao phan g oxi hoa - khir va phan {ng trao dbi, hay viét phuong trinh
phan ung (ghi r6 diéu kién, néu c6) cac truomg hop xay ra tao thanh XYi;.

Gidi
1. C6 ba truong hop:

hay + ** hay * *

Obitan nguyén tu: tréng cole co 2e
2. a) Ki hiéu sb don vi dién tich hat nhan cua X 1a Zx, Y 1a Zy ; s notron (hat
khong mang dién) cua X 1a Nx, Y 1a Ny. V6i XY3, ta ¢6 cac phuong trinh:

Téng sb ba loai hat: 2Zx + 6Zy + Nx + 3Ny = 196 (1)
27x + 6Zy — Nx — 3Ny = 60 (2)
6Zy —27x =176 (3)

47, +127., =256 {zx =13

Coéng (1) voi (2) va nhan (3) vai 2, ta ¢co:
ong (1) vor (2) ®) {nzy— 7, =152 \z, =17

Vay X la nhom, Y la clo. XY3 1a AlICl;.
b) Céu hinh electron:
AL (Z = 13): 1s?2s72p"3s%3p’
Cl(Z = 17): 1s%2s?2p®3s%3p’
Céc phuong trinh phan tmg tao thanh AICl;:
2A1+3Cl, — AICl
2Al + 3CuCl; - 2AICl; +3Cu
Al;O3 + 6HCI —» 2AICI; +3H,0
Al(OH); + 3HCI - AICL3 + 3H,0
ALS;+ 6HCI — 2AICI; + 3H,S
NaAlO, + 4HCl — AICl; + NaCl + 2H,0O
Al (SOy);+ 3BaCl; - 2AICH + 3BaSO4d
Vi du 7: Cé cdu hinh electron 1522522p63sz3p63d54s' (1)
a) Dung ki hiéu 6 lugng tu biéu dién c4u hinh electron (1).
b) Céu hinh electron (1) la c4u hinh electron cua nguyén tir hay ion ? Ta1 sao ?
¢) Cho biét tinh chat hoa hoc déc trung cua ion hay nguyén tir ing v6i cau hinh
electron (1), hdy viét mot phuong trinh phan ung dé minh hoa.
Giai

a) Dung 6 luong tir biéu dién cau hinh:

I R A R SR AR AR A R K

6

2

Iss 26 2p° 3s 3p
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b) (1) la cau hinh electron cua nguyén tir vi ciu hinh d ban bdo hoa nén thudc
kim loai chuyen tiép (theo HTTH cac nguyén t6). Thudc kim loai chuyén tiép thi
ion khong thé 13 anion; néu la cation, s e =24 thi Z ¢6 thé 1a 25, 26, 27 ... Khong
¢6 cau hinh cation nao u'ng Vi cac sb liéu nay. Vay Z chl co thé 1a 24.

(Nguyén té Ga c6 cau hinh [Ar] 3d'"%4s%4p', 1on Ga’" c6 ciu hinh [Ar] 3d'%s'
bén nén khong thé can clr vao 16p ngoai cung 4s' dé suy ra nguyén ).
¢) Z =24 = Nguyén t6 Cr, kim loai (chuyén tiép). Dang don chét ¢6 tinh khu.
Cr + 2HCl - CrCly + HyT

72

. 4 Z 2 _ 2 g s A
Vidu 7: Biét E, = -13.6.—- (n: s0 luong tu chinh, Z: s6 don vi dién tich hat nhan).
i

a) Tinh nang luong le trong trudng luc mdt hat nhan cua hé N, >, 07",
b) Qui luat lién h¢ gitra E, voi Z tinh duge ¢ trén phan anh mdi lién hé nao
giira hat nhan vai electron trong cac hé do ?

¢) Tri sé nang lugng tinh dugc c6 quan hé vm ning lugng ion hoa cua mdi hé
trén hay khong? Tinh nang lugng ion hod cia mbi hé.

Giai
a) Theo déu bai. n phai bang 1 nén ta tinh E,.
Do d6 cong thirc 1a ;= -13.6 Z? (V) (2°)
Thir tu theo tri s6 7
7=6=C":(E)CY =-13,6.6"=—-489,6 eV
7=7=N: (L) N® =-13,6.7 = - 666,4 ¢V
Z=8=0""(E)O" =-13,6.8°=- 8704 cV
b) Quy luat lién h¢ E, voi Z: Z cang tang L, cang am (cang thap). Qui luat nay
phan anh tac dung luc hat hat nhén 161 ¢ duoc xét: Z cang 16n luc hut cang manh
= nang lugng cang thap = hé cang bén. bén nhat1a 0"
¢) Tri nang lugng do6 c6 lién hé vdi nang lugng ion hoa cu thé:
C*:1g=—(E;. C7) =+ 489, 6 cV.
N 1; = —(E;, N®") = + 666, 4 cV.
0" ly=~E;. 07) = +8704¢V.
Vi du 8: Céc vi hat co c4u hinh electron phan 16p ngoai cung: 3s', 3s%, 3p 3p° la
nguyén tir hay ion ? Tai sao ? Hay dan ra mot phan tmg hod hoc (néu co) dé

minh hoa tinh chéat hoa hoc dac trung cua mdi vi hat. Cho biét: Céc vi hat nay
1a ion hodc nguyén tir ciia nguyén 16 thudc nhém A va nhom VIII (0).

Giai
CAu hinh electron cua céc 10p trong cua céac vi hat la 1572s%2p°. mg vdi céu
hinh cua [Ne].
e Céu hinh [Ne|3s' chi co thé tmg véi nguyén tit Na (Z = 11), khong thé ing
vdi ion.
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Na la kim loai dién hinh, ¢6 tinh khir rat manh. Thi du: Na tu bdc chay trong
H>O & nhiét do thuong.
2Na + 2H,0 — 2NaOH + H,T
e Céu hinh [Ne]3s’ ung vdi nguyén tr Mg (Z = 12), khong thé (mg voi ion. Mg
la kim loai hoat dong. Mg chdy rat manh trong oxi va c4 trong COs.
2Mg + O, - 2MgO
e Cdu hinh [Ne] 3s%3p’ ung voi nguyén tir P (Z = 15), khong thé img véi ion. P
1a phi kim hoat dong. P chay manh trong oxi.
4P + 50; - 2P,0:s
e C4u hinh [Ne] 3s?3p®:
- Truong hop vi hat c6 Z = 18. Day 1a Ar, mot khi tro.
- Vihat c6 7 < 18. Day la ion am:
+7 =17. Day 1a C1~, chét khir yéu. Thi du:
2MnOy” + 16H" + 10C1~ — 2Mn”" + 8H,0 + 10Cl,
+7 = 16. Day la S8*, chét khir twong déi manh. Thi du:
2H,S + Oy » 2S + 2H,0
+ 7 =15. Day la P*", rat khong bén, khoé tdn tai.
- Vihat ¢6 Z > 18. Day la ion duong:
+7.=19. Day la K, chat oxi hoa rt yéu, chi bj khir dudi tac dung cua dong
di¢n (di¢n phan KCl hoac KOH nong chay).
+ 7 = 20. Day la Ca®’, chét oxi ho4 yéu, chi bj khir duéi téc dung cua dong
di¢n (dién phan CaCl, nong chay).

DANG 2: TINH THEO PHAN TRAM CAC PONG VI

Vi dy 1: Trong tu nhién dong c6 hai dong vi % Cuva $ Cu. Nguyén tir khéi trung binh
cua Cu la 63.54. Tinh phan tram khéi lugng ciia ®* Cu trong Cu(OH),.CuCOs. (cho
O=16;H=1.C=12)

Giai
Goi x 1a % dong vi * Cu = % ddng vi & Cula (100 - x) (0 < x < 100). Ta co:
63x + 65(100 — x)
100
Cr 1 mol Cu(O11),.CuCO; chira 2 mol Cu g véi 1,46 mol * Cu
o Oy = 63.1,46.100%
63.542+17.2+12+16.3

=63,54 5> x =73%

=41,6%
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Vi du 2: Tinh khdi lugng nguyén tir trung binh cua argon va kali biét rang
trong tu nhién:
- Argon ¢ 3 dong vi: s Ar (0,3%), 13 Ar(0,06%), 13 Ar (99.6 %)
- Kali ¢6 3 dong vi: 12K (93.08%), 15K (0,012%). f; K (6,9%) .

Tir két qua trén hdy giai thich vi sao nguyén tir ¢6 sb hiéu nguyén tir nho lai 6
khoi lugng nguyén tu trung binh 1én hon va nguoc lai.

Giai
M = 0,3.36 + 0,06.38 + 99,6.40 —~39.9708:
100
— 2
M,y — 93,08.39 + 0,1(3)1(;.40 +6,941 ~39135

Ta thdy argon c6 nguyén tur khdi 16n hon kali, trong khi do so hi¢u nguyén tu
argon lai nho hon kali. S¢ di nhu vdy 1a do argon c6 dong vi ¢6 s6 khéi cao chiém
ty 1¢ cao nhét, con ¢ kali thi ddng vi cé sb khéi thap nhét lai chiém ty 1¢ cao nhat.

Vi du 3: Hidro duoc diéu ché bang phuong phap dién phan nudc, hidro dé goém 2
loai dong vi |H va (D. Hoi trong 180 gam nudc ndi trén c6 bao nhiéu gam

dong vi 1D, biét khdi lugng nguyén tir trung binh cua hidro 1a 1,008.

Gidi
Dat x 1a % dong vi |H = % ddng vi 1D 1a (100 - x) (0 < x < 100). Ta c6:
A =L2(110%0——ﬁ=1,008 — x =99.2%

= Phin tram dong vi ;D 14 100% - 99,2% = 0,8%

= 1mol 11,0 ¢6 2 mol H ting véi 2 0(’)8 =0,016 mol }D

= Khéi luong D chira trong 180 gam H,0 14 2.0,16 = 0,32 gam
Vi du 4 Khéi luorn,(c nguyén tu trung binh cua brom la 79,91 . Brom ¢ 2 dong vi
la JBrva 5! Br. C6 bao nhiéu phén tram khéi luong dong vi T Br trong mudi
NaBrO; ?
Gidi
Goi x la phan tram dong vi wBr
= Phan tram dong Vi 55 S'Br 1a (100 - x) (0 < x < 100). Ta co:
A = 79x +81(100 —x)
100
Ctt 1 mol NaBrO; ¢6 1 mol Br timg vdi 0,545 mol }; Br

=7991= x = 54,5%
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= Phén tram khdi lugng cua 12 Br trong NaBrO; la
0,
%7 Br = 79.0,545.100% —28.53%
’ 23+7991+16.3

DANG 3: BAI TAP VE CAC SO LUQNG TU

Vidul: X la mot nguyén t6 nhém A, hop chat khi voi hidro cua X ¢6 dang XH;.
Electron cudi cting trén nguyén ta X o tong 4 sb lugng tir bang 4.,5. (quy udc
my. tir -/ dén +/). Xéc dinh tén nguyén té X.

Giadi
X la mét nguyén t6 nhom A, hop chat khi véi hidro cta X ¢6 dang XH;
= X thuéc nhom VA
Tacosu phén b6 clectron vao céc obitan nhu sau:

m: 'l 0 +1

Vay electron cudi cungco/=1,m=+1;mg=+ % =1+1+05+n=4,5
= n =2 = Céu hinh electron day du: 1522sz2p5 =7/Zx=T({N)
Vi dy 2: Xac dinh nguyén tr ma electron cudi cung dién vao obitan c¢6 cac sé

lugng tu:

ayn=2;/=1m=+1;mg=-172 b)n=3;/=0;m=0; mg=+1/2

on=4/=1m=-1:mg=-172 d)n=3;/=2;m=-2;mg=-1/2

Gidi

a) n =2 — Nguyén tir ¢6 2 1op electron

[=1:m=+1:mg=-1/2 = Electron cudi cung thudc phan 16p 2p va miii tén
di xuong

WA — 2

m: -l 0 +1
= Cau hinh clectron day du: lsz2sz2p4 =7 =8(0)
b) n =3 = Nguyén t ¢6 3 10p electron

[=0:m=0:mg=+ 1/2 = Electron cudi cing thudc phin 16p 3s va miii tén
di lén

* —» 3s

m: 0

= C4u hinh electron day du: 1s2s2p%3s' = 2 =11 (Na)
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¢) n =4 — Nguyén tir c6 4 16p electron
[=1;m=-1;ms=-1/2= Electron cudi cung thudc phén 16p 4p va miii tén
di xudng

M AA ] — o
m -1l 0 -l
— C4u hinh electron diy du: 1s2s*2p®3s?3p®3d'*4s’4p* = Z = 34 (Se)
d) n =3 = Nguyén tir ¢6 3 16p electron
[=2;m=-2;mg=-1/2 = Electron cudi cung thudc phan 16p 3d va mii tén
di xudng

R 2 I Y O O T N I T
m: -2 -1 0+l 2
= CAu hinh electron day du: 1s*25s*2p°3s?3p®3d°4s’ = Z = 26 (Fe)
DANG 4: BAI TAP VE PHAN UNG HAT NHAN

Vidu 1: ;U la mot chét phong xa. Sau nhiéu phan ra lién tiép ma thoi gian song

cua cdc hat nhén trung gian la da ngin dé c6 thé bo qua su c6 mat cua ching
trong cac san pham chuyén hoa. Phuong trinh phong xa nhu sau:

WU > WP+ xa 4 yB

a) Xac dinh cac hé¢ s x va y.

b) Thuc nghiém cho biét tai thoi diém khao sat mot mau da ura nynit cé ti 1é
giita khdi lugng 5 U con lai va khéi lugng ls Pb 1a 0,0453. Chu ki béan huy cua
281 14 4,55921.10° nam. Hay tinh tudi cia mau da ura nynit do.

Gidi
a) U — XPb + xjHe + yle
Ap dung dinh ludt bao toan nucldn va dinh luét bao toan dién tich, ta c6 hé:
206 + 4x + y.0=238 x=8
{82 +2x —y =92 j{

b) Phuong trinh phanra: 3'U — XPb + 8iHe + 67e

y=6

Goi t 1a tudi cua mau da.
Ta c6: S6 hat **U con lai ¢ thoi diém t phan ra 1a
{

t

N=Ng2 " = m (1)

2y
NA NA
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Sé hat 2°°Pb tao thanh bfmg sb hat 28U phén ra:
t

206N 206N, .(1-2 ")

t

AN=No-N=Nyl-2 " )= Moy, = N N Q)
L
m . . Y

mE= -2 sy
T 206.(1-2 ) 2062 —1)
£ I 238 1) 4,55921.10%In(. 225 1)
= 206.0,0453 ° _ 206.0,0458 o 5o o0 s
ln 2 ln 2

Vay tudi ctia miu da ura nynit do 12 2,155.10" nam.
Vi dy 2: Hoan thanh cac phuong trinh phan tng hat nhan sau:
a)? - 2°Pb+ i He b) yF— J/O+?
¢) o Pu—?2+ i He d) /JH+? - jHe
e)?+ D —>2iHe
Péi voi mdi dinh ludt bdo toan dugc ap dung dé lap phuong trinh trén, hay
phan tich mét vi du dé minh hoa.
Gidi
Ki hiéu 2 X la hat nhan nguyén tir chua biét. Ap dung dinh luat bao toan sb
nuclon va dinh ludt bao toan dién tich, ta co:
a)A=206+4=210;7Z=282+2=284(Po)
s Po— °Pb+ ;He
b)A=17-17=0;2=9-8=1
s F— O+ e
C)A=239-4=235;7=94-2=92 (V)
51 Pu— U+ jHe
d)A=24-2=6;,72=22-1=3
iLi+ ;D —>23He
Vi du 3: a) Urani trong thién nhién chia 99,28% ***U (c6 thoi gian ban huy la
4,5.10° nam) va 0,72% *°U (c6 thoi gian ban huy 12 7,1.10° nam). Tinh tdc dd
phén rd moi dong vi trén trong 10 gam U3;Og méi diéu cheé.
b) Mari va Pie Curi didu ché 226Ra tr quing Urani trong thién nhién. **Ra
dugc tao ra tir dong vi ndo trong hai dong vi trén ?
Gidi
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a) Tdc do phan huy hat nhan dugc tinh theo phwong trinh H = AN (H)
A la hang sb téc do phan huy
N la téng s6 hat nhan phong xa cé ¢ thoi diém xét

+ Trude hét can tim k. Ta co: k = O’t6931 (2)
172
ti2 1a thoi gian ban huy dau bai da cho.
+ Tiép dén tim N nhu sau:
‘. 238.99.28 +235.0,72
Nguyén tu khoi trung binh cua U: 38 fOt) 35.0.7 =237,9784
2 . . 10 -2
S6 mol U305 ¢6 trong 10 gam U3Og la: =1,18774.10"" mol

' 3.237,9784 +8.16
- S6 hat nhan Urani ¢6 tong cong la: 1,18774.1072.6,022.10%.3 = 2,14577.10%.
Trong do: N(?*U) = 2,14577.10%2.0,9928 = 2,13.10%
N(*U) = 2,14577.10%2.0,0072 = 1,545.10%°
+ Duing phuong trinh (1) dé tinh tbc d6 phén ra cia timg loai hat nhan Urani
0,6931.2,13.10%
4,5.10°.60.60.24.365

0,6931.1,545.10%
7,1.10%.60.60.24.365
b) Dua vao dinh ludt bao toan sd nuclon va bao toan dién tich, ta co phuong trinh
aU— 2°Ra+3 3He+2p (hay2’e)
Vay 22°Ra duoc didu ché tir 28U.

Vidu4: a) B8y tu phan ré lién tuc thanh mot dong vi bén ctia chi. Tong cong co 8
hat o dugc phdng ra trong qua trinh d6. Hay giai thich va viét phuong trinh
phén ing chung cua qua trinh nay.

b) Uran ¢6 cdu hinh_electron [Rn]5f36d'7sz.’ Nguyén tr nay cé bao nhiéu
electron doc than ? Co thé c6 mic oxi hoa cao nhat la bao nhiéu ?

c) UFg la ghét long dé bay hoi duoc tmg dung phé bién dé tach cac déng Vi
uran. Hay viét phuong trinh phan ing c6 UFs duoc tao thanh khi cho UF, tac
dung véi CIF;.

28U ¢6 Hazg = =1,0410° hat nhan/gidy

25U ¢6 Hazs = =4.,78.10° hat nhan/giay

Giai
a) U tu phéng xa tao ra déng vi bén o> Pb cling vdi ba loai hat co ban:
»He, jevaly.
Theo dinh ludt bao toan s khdi: x = 238 - 8.4 = 206.
Vay ¢6 5° Pb.
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92 — (82 +8.2)
-1

Theo dinh luat bao toan dién tich: =6

Viy c6 6 hat e hay B’
Phuong trinh chung: ;;*U — ;Pb+8 {He +6 e
b) C4u hinh electron [Rn}5£6d'7s? ¢ s6 electron ngoai duoc biéu dién nhu sau:

IHflﬁ t H

6d' 7s?

Viy nguyén tir :,fx

U ¢6 4 electron doc than (chua ghép ddi); mirc (sb) oxi hoa
cao nhat + 6 vi
U° — U +6¢e
[Rn] 5£6d'7s*  [Rn]
¢) Phan ung:
2CIF; + 3UF; — 3UF, + Cly
Vidu 5: P phan rd B~ véi chu ki ban huy la 14,28 ngay, duoc diéu ché bang

phan Umg giira notron véi hat nhan ** S.

a) Viét cac phuong trinh phan tng hat nhan dé diéu ché * P va biéu dién su
phan rd phong xa “ P.

b) C6 hai mau phéng xa ** P dugc ki hiéu 1a mau I va mau II. Mau I ¢6 hoat d¢
phéong xa 20 uCi dugc hru gitr trong binh dit tai budng lam mat c6 nhiét do 10°C.
Mau II ¢6 hoat d6 phong xa 2 uCi bat diu dugc luu giir cing thoi diém véi mau |
nhung & nhiét do ZOf’C. Khi hoat d6 phéong xa~cf1a mau II chi con 5.10" pCi thi
luong luu huynh xuat hién trong binh chra mau I la bao nhiéu gam? Trudc khi
luu gitr trong binh khong ¢é luu huynh. (ho: 1Ci = 3,7.10" Bq (1 Bq = 1 phan
rd/giay); sO Avogadro Na = 6,02. 10% mol™; hoat db phong xa A = AN (A la hing
s6 toc do phan rd, N 1a s6 hat nhan phong xa ¢ thoi diém t).

Giai
a) Phuong trinh phan tmg hat nhan diéu ché * P:
wS+in > P+ !p
Va phan rd phéng xa “P: P > "S+p~

510" 1 1
b)—— =— = —— =>t=2t1n
2 4 L
2 Lz
Vay thoi gian luu gilr 1a 2 chu ki ban huy.
Téc do phong xa l\h(‘)ng, phu thugc vao ndng do ban dau va nhiét do, nén sau
thoi gian t d6 lugng 7 P ctia mau I chi con 1/4 so véi ban dau.

0
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S4 hat nhan P ctia mau I con lai sau thoi gian t phén ra 1a

Ny A,
—2 =— (vi Ag=kN
7 K (vi Ao 0)

— S6 hat nhan P bj phan rd & mau [ ciing chinh 1 s hat nhan *§ tao thanh:

3A
AN:N()-N:EN(): 0
4 4k

Cu 1 mol S img véi N nguyén tir c6 khéi lugng 32 gam.

= Khéi lugng ¥ S tao thanh la:

3.A,32 24A, 24At,, 24.20.3,7.10.32.14,28.24.60.60

4kN, kN, 0,693.N, 0,693.6,02.10%

A

=5,25.10'8 gam

Vi du 6: Su phan huy phong xa cta ** Th tuéin theo phan ung béc 1. Nghién ciru
vé su phan huy phong xa cua thori dioxit, nguoi ta biét chu ki ban huy cua
22Th 13 1,39.10'° nam. Hay tinh s hat o bj birc xa trong 1 gidy cho 1 gam
thori dioxit tinh khiét. Cho sb Avogadro N = 6,022.10% mol™'.

Gidgi
% Th > %' Ra + JHe
Vi 'l:hOz phan huy phéng xa theo phan img bac I nén chu ki ban huy dugc tinh
theo bicu thuc:

0,693 1y i - 0693

tin=
172

0,693
1,39.10'°.365.24.3600

Trong 264 gam ThO, tinh khiét chira 6,022.10> hat ** Th. Vay trong 1 gam
6,022.107.1
6

=1,58.10"% (s™")

Vay héng s6 tbe do k =

ThO, tinh khiét chura: =2,28.10%" hat > Th.

Téc do phan huy cia ThO, dugc biéu dién bing biéu thic:

V== N _ kN
dt
Do vy sé hat o bj birc xa trong 1 gidy béi 1 gam ThO; tinh khiét s 1a
d
v=- EI:I‘ =1,58.10"%.2,28.10%' = 3,60.10° (s™).

Nghiala co 3,60.10° hat o bj birc xa trong 1 gidy.
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Vidu 7: a) Hoan thanh phuong trinh phan ung sau day. C6 dinh luat nao dugc ap
dung khi hoan thanh phuong trinh phéan tmg trén ?

o U= o' Th+?
5 U— 5°Pb+?
b) Li¢u phap phong xa dugc img dung rong rai dé chira ung thu. Co so cua li¢u
phap d6 la su bién déi hat nhan.
»Co+ In—>X7? (1)
X?—> SNi+ .. hv=1.25MeV(2)
o) Hay hoan thanh phuong trinh cua sy bién ddi hat nhén trén va néu ré dinh

ludt ndo duogc 4p dung dé hoan thanh phuong trinh.

B) Hay cho biét diém khéac nhau gilta phan (g hat nhén véi phan g oxi hoa-
khtr (l4y thi du tir phan ung (2) va phan ung:

Co +Cl, - CoCl,
Gidi
a) Céac phuong trinh phan tng:
5 U—> 20Th+24He + 2p°
o U Pb+63He+5n+2p

Céc dinh ludt bao toan sb khdi va dinh luat bao toan dién tich dugc ap dung khi
hoan thanh phuong trinh trén.

b)
a) Dinh luat bao toan vat chét néi chung, dinh luat bao toan sb khéi va bao
toan dién tich noi riéng, dugce ap dung:
Dién tich: 27 + 0 =27 ; S6 khdi: 59 + 1 =60 = X 1a * Co.
»Co+ \n— % Co.
S6 khéi: 60 = 60; Dién tich: 27 =28 +x — x =—1. Viy ¢6 .
®Co— % Ni+ Se;hv=125MeV.

B) Diém khac nhau:

- Phan ung hat nhén: xay ra tai hat nhén, tic 1a su bién ddi hat nhan thanh
nguyén té méi. Vi du (b) o trén.

-Phan (mg hoa hoc (oxi hoa khu): xay ra & vo clectron nén chi bién ddi dang
don chit, hop chét. Vidu: Co+ Cl, - Co*’ +2CI" —» CoCl,

- Chét ding trong phan ung hat nhén c6 thé 1a don chit hay hop chat, thuong
dung hop chét. Chét dung trong phan ung oxi hoé khir, phu thudc vao cau hoi ma
phai chi rd don chat hay hop chit.
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- Nang lugng kém theo phan tng hat nhan 16n hon han so véi nang luong kém
theo phan timg hod hoc thong thuong.
Vi du 8: Viét cac phuong trinh bién déi hat nhén:

D) SNi+ H—>?+n 2) ’B+ n— 2+ ;He
3) 7Al+ H —> 2+ iHe 4)¥Se+ H-> 5LBr—?+|n
Gidi

Céc phuong trinh bién dbi hat nhan

1) 4Ni+ H— $Cu+ ¢n 2) "B+ in— JLi+ jHe

3) 7AlL+ H— Mg+ ;He 4)¥Se+ H- 5Br— LBi + n
Vi du 9: Xét cac phan (mg phéan hach sau ciia 2°U bing notron nhiét:

‘wU+n > 3 Sr+ “Xe+(.) (1)

SU+n - '$Ba+(.)+3n (2)

a) Hay xac dinh cac tiéu phan va sé con thiéu.

_b) Xét phan img (1) néu trén, cac manh phan hach khong bén bi phéan ra p lién
tiép tao thanh Zr va Ce.Viét phuong trinh phan ung hat nhén thu gon va tinh tong
dong nang phong thich theo MeV. Cho m (*°U) = 235,0493 u ; m (**Zr) =
93.9063 u; m ('*°Ce) = 139,9054 uva 1 u = 931,5 MeV/ ¢

Giai
a) Ap dung dinh luat bao toan sé khdi va dinh luat bao toan dién tich ta cé:
WU+ gn — #Sr+ 1" Xe+2in (1)
BU+in > 'YBa+ LKr+3in (2)
b) %uSr— 5Zr+2p (3)
o Xe > i Ce+4p )

Cong timg vé (1), (3), (4) ta dugc:
wU > Zr+ ' Ce+6p+n
mo = m (>*°U) = 235,0493 u
m=m (**Zr) + m (**Ce) + m (n) = 93,9063 + 139,9054 + 1,00862
=234,82032 u
= AE = (g - m)c? = (235,0493 - 234,82032) x (931,5 MeV/ cH)xc?
=213,29487 MeV
Vi dy 10: Hay thay méi ddu (?) bang cac ki hi¢u thich hgp va viét phuong trinh
phan ing hat nhan cho moéi bién d6i trong day sau:
2;224[} (1) ?+ 2;grh (2) 2.3)1Pa+? (3) ) B‘+? 4) ) gHe+?
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Gidi
WU —"> JHe+ 3 Th —2— *#Pa+p —25 B +23He + 2*Ra

—%— SHe+ ;' Rn

C. BAI TAP

1.

Cho X, Y la hai phi kim, trong nguyén td X va Y c6 s6 hat mang di€én nhiéu
hon s6 hat khong mang dién lan luot 1a 14 va 16. Biét trong hop chét XY,.

- X chiém 15,0486% vé& khdi lugng

- Tong s6 proton 1a 100

- Téng sb notron 1a 106

a) Xéc dinh tén ctia hai nguyén t6 X, Y va viét cdu hinh electron nguyén tir cua ching.
b) X4c dinh cong thirc ciia hop chét XY,.

. Tdng sb proton, notron, electron trong nguyén tir ciia hai nguyén t6 M va X lan

lugt bang 82 va 52. M va X tao thanh hop chit MX,, trong phén tu cua hop
chit d6 co tdng sb proton cia cac nguyén tir bang 77.

a) Viét cdu hinh electron nguyén tir va cac ion bén c6 thé tao ra tr M va X.
b) X4c dinh cong thirc ciia hop chit MX,.

. Viét cdu hinh electron cua cac nguyén tir va ion sau ¢ trang thai co ban:

Mn® (Z=25);Cu(Z=29);K(Z=19);S> (Z=16)

. Cau hinh electron ngoai clng ctia mot nguyén té X 1a 5p°. Ti 1é sb notron va

dién tich hat nhan bang 1,3962. S& notron trong nguyén tir X gp 3,7 lan sb
notron trong nguyén tir Y. Khi cho 10.725 gam Y tdc dung véi lugng du X thu
duoc 45,65 gam san pham c6 cong thuae XY.

a) Viét day du cdu hinh electron nguyén tir nguyén t6 X.

b) Xac dinh sé hi¢u nguyén tir, s6 khéi va tén cua X, Y.

¢) X va Y la kim loai hay phi kim ?

. a) Cac ion X", Y™ va nguyén tir Z nao c6 cau hinh electron la 1s*2s%2p® 2 Viét

cau hinh electron cua nguyén tr trung hoa X va 'Y ?
b) Tdng sb proton, notron, electron trong nguyén tir cia mot nguyén td A la 34. Viét

cdu hinh electron cta nguyén tir A va cho biét n6 la kim loai, phi kim hay khi hiém.

6. Nguyén tir cia nguyén t6 hoa hoc X o tdng sb cac hat proton, notron, electron la

180, trong d6 tong cac hat mang dién gip 1,4324 14n sb hat khoéng mang dién.
a) Viét cdu hinh electron ctia nguyén tir X. Cho biét X 1a kim loai hay phi kim.
b) Viét cau hinh electron ctia nguyén tir cac nguyén t6 ma electron ngoai cing 1a 4s'.

Tir d6 cho biét tén nguyén to. so hiéu nguyén tir va so electron hoa tri ciia chung.

7.
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b) Viét ciu hinh electron ctia Cu (Z = 29). Trén co s& dé hay giai thich vi sao
Cucéhéatrilvall.

8. Hoat tinh phong xa cua %, Pb giam di 6,85%, sau 14 ngay. Xac dinh hing sb
téc do phan 4, chu ki ban huy va thai gian dé cho né bi phan ra 75%.

9. Hai hop chit X, Y ¢6 cong thirc (AB)x va (CD)y v6i A va C la kim logi con B
va D la phi kim. X va Y ¢6 cung tong so electron bang 28.

a) Xac dinh x, suy ra céng thirc c6 thé cha X va Y

b) Chon cdng thirc tng véi truong hop X, Y 1a hop chét c6 tinh cong hoa trj
cao hon tinh ion. Giai thich.

¢) Viét phuong trinh phan ung gitta X, Y voi dung dich HCI va goi tén san
pham tao ra.

10. Ion X** ¢6 phan 16p electron 10p ngoai cung la 3d°.

a) Hay viét cdu hinh electron cua nguyén tr X va ion X" . Tir 6 xéc dinh
dién tich hat nhan cua X" va vi tri ctia X trong bang tun hoan.

b) Hai electron 3d° mg vé&i nhimg gia tri nao cua sb luong tir chinh n va sb
lugng ta phu/ ?

13. a) Radi la nguyén t6 thd kiém (z = 88). Hay cho biét nguyén tb thd kiém tiép
theo s€ ¢4 sO thu tu Z la bao nhiéu?

b) Su nghién ctru hién nay huong dén sy diéu che nhén tao cac nguyén td co
s& thtr tur 1a 112, 118 vi theo du klen céc nguyén td nay c6 mdt do bén tuong dbi.
Hay glal tthh diéu d6 dua vao cdu hinh electron cua chung.

14. Tong s cac hat ciia mot nguyén té X bang 108.

a) Viét cau hinh clectron cua X.

b) X4c dinh cAu hinh electron ding ciia X, biét X & nhom VA va c¢6 sb Z < 82
15. a) Hay chi ra diém sai & mdi cdu hinh electron sau:

(1) 1s22s'2p°

(2) 15°2s2p*35%3p°4s?3d°

(3) 1s72s%2p%4p®4s’

b) Viét lai cho dung mdi cu hinh trén. Mdi cdu hinh dung d6 la cdu hinh cta
hat nao? Hay viét mot phuong trinh phan tmg chtng minh tinh chét hoa hoc dién
hinh (néu c6) cua hat d6?

16. Cho hop chit M, Ry trong do M chiém 52 ,94% vé khéi luong. Biét x +y = 5.
Trong nguyén tu M s6 notron nhleu hon sb proton 1a 1. Trong nguyén tir R sé
notron bang s proton. Téng sé hat proton, notron va electron trong X la 152.
Xac dinh cong thirc cia X

17. Hop chit N duoc tao thanh tir cation X" va anion Y%. Mdi ion déu do 5
nguyén tu cua ha1 nguyén td tao nén. Téng sb p trong X" 1a 11, con tong 56
clectron trong Y? 1a 50. Hay xac dinh cong thirc phan tir va goi tén N, biét rang
2 nguyén t6 thude cing mot phan nhém va thudc hai chu ki lién tiép.
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18. Phan mirc nang luong cao nhét cua hai nguyén t6 X, Y lan luot la 3dx va 3p’. Cho
biét x + y= 10, hat nhan nguyén tir Y ¢6 s proton dung béng bing sb notron.

a) Viét cdu hinh electron cia nguyen tor X,Y vaxdc dinh X, Y.

b) Hop chit A tao boi X va Y ¢6 tong sb hat proton trong phan tir la 58. Viét
phuong trinh ion biéu dién qua trinh hoa tan A bang dung dich HNO;, biét ring trong
phan tmg Y bi oxi héa dén mirc cao nhét va chi lam thoat ra khi NO duy nhit.

19. 32 Raco chu ki ban huy 1590 nam. Hay tinh khéi luong cua mau Ra c6 cuong
d6 phong xa bang 1 Curi (1Ci=37. 10'° Bq).

20. Phi kim X c6 electron viét sau cung ung voi 4 s6 luong tir c6 tdng dai sb bang
2,5. Tim phi kim X va viét cdu hinh electron, quy uoc my nhan gia tri tir 4m
sang duong.

21. Phong thi nghiém c6 mau phéng xa '®Au véi cuong d6 4,0 mCi/l gam Au.
Sau 48 gi0 ngudi ta con mot dung dich ¢6 d6 phong xa 0,5 mCi/l gam Au. Hay
tinh s6 gam dung méi khong phong xa pha voi 1 gam Au dé c6 dung dich no6i
trén. Cho '*Auco T=1,,=2.7 ngay dém.

22. Mot mau da chira 13,2 pg >3 U va 3,42 pg %% Pb, biét chu ki ban huy cia 25U
124,51.10° nam. Hay tinh tudi ctia mau da trén.

23. Khi ban pha ;,"U bang mdt notron ta thu duoc '*La va ¥ Br. Hay viét
phuong cta phdn tmg phén hach va tinh nang lugng dugc giai phong (theo Jun) dbi
voi mot nguyén tir 53° U. (Cho biét khéi lugng cia 2°U, n, ' La, ¥ Br theo thir tur
la: 235,004u; 1,00862u; 145,943u; 86,912u; ¢ = 3.10° m/s; 1u = 1,6605.10"kg).

24. *°Co dugc dung trong y hoc dé diéu trj mot sb bénh ung thu do cé kha nang
phat tia y dé huy diét té bao ung thu. ®*Co phan ra phét ra hat B~ va tia y, c6
chu ki ban huy la 5,27 nim.

a) Viét phuong trinh phan tmg phan ra hat nhan % Co.
b) Néu ban déu c6 3,42 mg *°Co thi sau 30 ndm con lai bao nhiéu gam?

25. Urani (Z = 92) 1a mét nguyén 6 phong xa ton tai trong tu nhién. N6 1a mot hén hop
cua hai dong vi 2*U (99,3%, T = 4,47.10° nim) va 23U (0,7%, T = 7,04.10® nam).

Ca hai dong vi nay déu phong xa o va va déu duoc tao ra & cac phan (mg tong hop

hat nhin. Sy phan ri ching sinh ra cac luorng khac nhau cua cac hat o va B, qua
nhiéu qua trinh phén rd khéc nhau thi s& din dén viéc hinh thanh cac ddng vi bén

& Pbva 37 Pb mot cach tuong tmg. Cac qué trinh nay duoc goi Ia hai chudi phong

xa. Su phong xa a - khong chiu anh huong cua cac qud trinh phén ra khac nhau -
khong chiu anh hudng ctia sur chuyén hoa.

a) Tinh s hat o va B~ sinh ra trong hai chudi phong xa.
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b) Trong chudi phéng xa (ho phong xa), mét s nguyén td hoa hoc xuét hién
nhiéu hon mot 1an. Vay khi nao tir hat nhan ctia nguyén té A sau khi phéng xa lai
tao dugc hat nhén khéc cua nguyén to A (gén nhau).

26. C6 cach viét cau hinh electron ctia Ni%* 1a:

Cdch 1: Ni*": 152s?2p°3s23p%3d®

Cdch 2: Ni*": 1522s72p°3s3p®3d%s?

Ap dung phuong phdp gan ding Slater tinh nang lugng electron cua Ni** véi
mdi cach viét trén (theo don vi eV). Cach nao viét phu hop voi thue t€? Tai sao?
27. Miu vat KCI nang 2,71 gam c6 tec do phan ra 1a 4490 phan ra/gidy. KCI dugc

ding trong hod phan tich dudi dang nguyén tr danh diu. Nguoi ta lai biét dong

vi phong xa *°K chiém t6i 1,17% trong hdn hop dong vi kali. Hay xac dinh thoi

gian ban huy cua **K va cho nhén xét vé luong ‘K trong co thé ngudi. Cho sé

Avogadro N, = 6,023.10%,

D. HUGNG DAN GIAl

1. a) Goi Zx, Zy la sb proton X, Y : Nx, Ny 1 sé notron cua X, Y. Ta c6:

LetnZy =100 - o (Zy +N,)=206=>A, +nA, =206 (1)
=7, +N, +n(Z, + =206=>A, +nA, =
Ny +nN, =106 %~ " x T IEy Ty o
A 15,0486
e (2)
Ay +nA, 100
(1X2) = Ax = Zx + Ny = 31 (3)
Mit khac: 2Z - Nx = 14 4)

B)4)=Zx=15vaNx=16=Xla photpho (P)
Thay Zx, Nx vao hé trén ta dugc:

n(Ny -Zy)=5 (5)
Ngoaira: 2Zy - Ny = 16 (6)
S)+(©6)= 7, :16+é

n

DoZy e N* = n=1hoic 5
Néun=1= Zy =21 (Tl) (Loai)
Néun=5 = Zy =17 (Cl) (Nhan)
Viay Y la clo (Cl)
Céu hinh electron nguyén tu:
P (Z=15): 15°25%2p®3s%3p’
CI(Z =17): 15°25"2p°3s%3p°
b) Cong thirc ctia hop chét 1a PCls
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2. a) Ki hiéu sb p, n, e trong nguyén tir X 1a Z, N, E theo dau bai ta c6:
Z + N+ E = 52 (vi nguyén tir trung hoa di€én Z = E)
=27Z+N=52=>N=52-27

Déi véi cac nguyén tir bén (trir H): 1 < ; <1,5 =>7<52-22<1,52Z

= 14,85<72<1733=72=15;16;17
e Z=15(P)= N =22 = A =37 (loai vi photpho khong c6 dong vi }; P)
©Z=16(S) = N =20 = A = 36 (loai vi luu huynh khéng c6 déng vi ¢ S)
©Z=17(Cl) = N =18 = A = 35 (nhén clo c6 dong vi ;> Cl)

Ki hiéu sb p, n, e trong nguyén tar M 1a Z', N', E' theo dau bai ta c6:

Z'+N'+E'=82hay2Z'+N'=82:>N'=82-2Z':>%SZK%

b

Mit khac: Z'=77-17a = 3§2§<77—17a<% =292<a<3,15
= a=3=7"'=26(Fe)
Vay X 1laClvaMlaFe
Céu hinh electron nguyén tir va ion:
Cl(Z=17): 1522522p63sz3p5 — Cl™: 15725%2p3s%3p°
Fe (Z =26): 1s*2s2p®3s?3p®4s23d°
= Céu hinh electron: 1s*2s*2p®3s°3p®3d®4s’
= Fe®: 1525%2p®3s3p°3d°
= Fe: 15725%2p%3523p®3d°
b) Cong thirc phan tir ciia hop chét la FeCls.
3. Mn (7 = 25): 15°2s*2p®3s3p°3d°4s® = Mn”": 1s*25*2p°3s°3p®3d°
Cu (Z = 29): 15%2572p®3s?3p®3d'%4s'
K (Z = 19): 1s225*2p®3s%3p°4s’
S (Z = 16): 1s25°2p®3s%3p" = $*: 15%25%2p°®3s%3p°
4. a) Cau hinh clectron day di cua X:
15?2572p®3s3p°3d'%4s%4p®4d''5s%5p° = Zx =sb e =53 = % =1,3962
X
= Nx =1,39627x = 1,3962.53 =74 = Ax =53 + 74 =127
Vay X laiot (1)
N, 74

=220

S notron trong nguyén tr Y: N, =
£ nguy Y 37 3.7
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X+Y - XY
10,725 N 10,725 45,65
Ay Ay 127+ A,
Vay Y la kali (K)
5. a) Ung véi cau hinh electron: 15%25"2p® ¢6 cac ion va nguyén tir:

=>Ay=39=7Zy=39-20=19

Ion Céu hinh electron clia nguyén tir
Na' (Z=11) Na: lsz2sz2p63s'
Mg? (Z=12) Mg: 1522sz2p63s2
AP (Z=13) Al: 15725%2p%3s%3p'

F~(Z=9) F: 1s%2s%2p’
0" (Z=18) O: 1522522p4
N?* Z=17 N: 1522522p3
C*"(Z=6) C: lsz?_sz?_p2

Ne (Z = 10): 1s*25%2p°
b) Goi Z, N lan luot la sb proton va s notron ctia A. Ta c6: 27 + N = 34

Tir diéu kién: 1<§<1,5 = 1< 34-22 <1.5
L3438 =971<Z<11,33
3.5 3

e 7 =10 (Ne) = N =34 - 20 = 14 (loai vi Ne khong c6 dong vi 4 Ne)
e/ =11(Na)=N=34-2.11 =12 (nhén)
Céu hinh electron cua Na: 1522522p63sl
Na la kim loai dién hinh vi ¢6 1 electron 16p ngoai cung.
27+ N =180 7=53
27 -1,4324N =0 - {N =74

= X laiot (I). C4u hinh electron cia I la: 1s?2s2p®3s?3p®3d'%4s’4p®4d'5s*5p°

Iot la phi kim dién hinh vi ¢6 7 electron 16p ngoai cling

b) Néu nguyén 16 d6 thudc nhom A

= Céu hinh electron day du: 1s*2s*2p®3s?3p%4s’

=7 =sbe=19 = Kali (K) c6 1 electron hoa tri

Néu nguyén té d6 thudce nhom B thi do ¢6 16p ngoai cung la 4s' nén & day xay
ra hién tugng "ban bdo hoa géap"

(...3d%s' - ...3d%4s') va "bao hoa gip" (...3d"4s” — ....3d"%4s")
= Céu hinh electron diy du:

6. a) Theo dé ta c6 hé: {
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. 1522522p(’3sz3p(’3d54sI — Z =24 — Crom (Cr) ¢6 1 + 6 electron hoa tri
. 1522522p63sz3p(’3d'045l —->7=29> Déng (Cu) c6 1 hoac 2 electron héa trj
Chii y: D voi céce nguyén té nhom A thi s6 electron hoa tri chinh 1a )
electron 1dp ngoai cung. Con cdc nguyén t6 nhém B thi bao gom electron lop
ngoai cung va mét so clectron & phan 16p d sat 16p ngoai cung.
7.a) X: lsz2sz2p6 = X la khi hiém vi c6 8 electron 16p ngoai cling
Y*': 15%25%2p° = Y: 15725%2p°3s?
=Y la kim loai vi ¢6 2 electron 16p ngoai cung
AR lsz2sz2p6 =7 1522522p5
= /. la phi kim vi ¢6 7 electron 1op ngoai cung
b) Cu (7 =29): 15"252p°3s’3p%s%3d° = 1525%2p3523p"3d "4
Do ¢6 1 electron 16p ngoai cung nén Cu ¢6 hoa tri I. Tuy nhi€n, con 1 electron
trén phén lop 4s nhay sang phan 16p 3d do hién tuong "bao hoa gap" lién két yéu
voi obitan 3d nén dé bi but ra khoi nguyén tr Cu dé tao lién ket voi nguyén tur
nguy¢n t0 khac nén Cu con ¢6 héa tri 11

o L m
8 Tacé: m=mye ™ =kt=In—2

m
Sk Mo Lln—&—:O,OOSOﬂngéy)
t m 14 100-685
n2 0693
Chu ki ban huy: t;, = ——=_= =136,7 (nga
Y T T 0100507 (ngay)

1 In 100
0,00507 100 -75

9. a)Néux >2thiA+B < 14 trong khoang nay khong c6 cap kim loai va phi
kim nao théa man.

Viyx=1=>A+B=28
= Codng thirc ¢ thé cua X, Y la: KF, CaO, ScN, NaCl, MgS, AIP.

b) Céac chat MgS va AIP thoa man X, Y véi tinh cOng héa tri cao hon tinh ion
do hi€usd dd am dién=2,5-12=13<1,7va2.1-1.5 = 0,6 <1,7.

¢) MgS + 2HCl - MgCl, + H,S7T
AIP + 3HCl — AICI; + PHj
10. 2) X" 15°2572p%3573p%3d’ va X: 15°25%2p%35%3p" 3d%4s? = Z,.=7Zx=23

Thoi gian phan rd 75% la: t =

= 273,4 (ngay)

b) Hai electron ¢ 3d {ng véi gia trin=3 val=2.
13. a) Nguyén 16 thd kiém tiép theo sé ¢4 s6 Z =88 + 14 + 10+ 2 + 6 = 120
(5f) (6d) (8s) (7p)
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b) 112Y ¢6 cdu hinh e: [Rn] 5f*6d'*7s* = Phan 16p 6d bdo hoa.
118 Z. ¢6 cdu hinh e: [Rn] 5fM'6dlo7sz7p6 = Ldp vo co cdu triic ctia mot khi tro.
14.a)3p+ e+ En=27Z+N =108

Mé:1<§<1.5:> 108 SZSE§33O,85<Z<36

35 3
= 7 nhan cac gia tri tir 31 dén 35.
Céu hinh electron:
e Ga (Z=31): 15°25°2p"3s°3p" 3d'%4s74p’
e Ge (7 = 32): 15°252p"3s73p"3d " Y4s%4p?
o As (Z =33): 15°25°2p%3s%3p%3d ' %4s%4p’
e Se (7, =34): 1522522p63523p63d104524p4
e Br (7 = 35): 1s%25%2p%35%3p%3d'%4s%4p’
b) Khi biét X thudc nhém VA thi c6 sé electron ngoai cung bang 5
= CAu hinh electron la: 15°2s%2p®3s%3p®3d'"4s%4p’
15. a) (1) sai & phén 16p 2s' vi chua du electron ¢ 2s da dién vao 2p
(2) sai thir tu 2p°3s® chua du electron
(3) sai ki hi¢u s6 lugng tir 4 va sai thir tu s, p & phén do
b) Viét ding:
(1) 1522522p5 d6 1a cdu hinh electron cua F ¢6 tinh oxi hoda manh
(2) 15°2s2p®3523p®3d®4s? d6 1a cdu hinh electron cua Fe c6 tinh khi
(3) 1s252p%3s’ 3p° d6 1a cdu hinh electron cta khi tro Ne hodc cation K™, Ca>"...
c6 tinh oxi hoa yéu hoac anion CI', $*".... ¢6 tinh khu.
16. Ta co: %R = 100% - %M = 100% - 52,94% = 47,06 %
LM 5294 27 x(Zy +Ny) 27

= = = 1

yR 47,06 24 = y(Z, +N,) 24()
X+y=5 (2)
N, =7, =1 3
Mat khac:{ M M )
Ny =7, (4)

X(Ny +2Z,,)+y(Ny +27Z,)=152 (5)
Thay (3)(4) vao (1) va (5) ta dugc:
27 1
Xu D 27 ey x+24x =547,y (6)
y.27 24
152 -37Z,,x-Xx

7
3 (7)

X3Zm+x+y3Zg =152 = Z,.y=
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2736 - 42x
102x
Vixnguyénva0<x<5—->x=1,2,3,4

Thay (7) vao (6) taritra: Z,, =

X 1 2 3 4
/\ 264 |13 8.53 6,29
=>x=2va/Zmu=13 (Al).
Thay x, Zy vao (2) va (7) ta tim dugc: y = 3, Zg = 8 (0) = X la ALO;
17. a) Xét cation X' = [AB, ]|

X+y=5 :>—=pA.x+pB.y:_1_1

=22
pA-X+pgy=11 X+y 5

Theo dé ra ta c6 h¢: {

p, =1— H(nhan)

Giasupy<ps= 1<p, <p=22<p, =
3 PA < Ps Pa <P Py [p,\=2—>He(loai)

Thay pa =1 vao hé trén, taritra: p, =1 + 8 (1<y<4)

Dopye N=y=1hoacy=2hodacy=3

y ] 2 3
P8 7 4 3
Vi B la mét phi kim nén chi ¢6 cap nghi¢ém: y = 1 va py= 7 la phu hop
= BlaNito(N) = x=5-1=4=ion X 1a NH;

Xétion Y= [CoDm]* tuong tu ta co hé:

n+m=>5 — .Nn+p,.
{ - _DPen pr)m:ﬁ:

9.6
Pe-n+py.m+2=50(*) n+m 5

Gia st pc < pp = pe < p=9.6 = C thudc chu ky 2. Do C, D thude cing mét
nhom va ¢ hai chu ki lién tiép nén cach nhau 8 6 = pp- pc = 8
8(1+n)

5

Thay m =5 - nva pp = 8 + pc vao phuong trinh (*) ta dugc: p,. =

p. nguyén

Diéu kién:
I<n<4

Ta c6 bang sau:

n 1
pc 16/5 4/5 32/5 8
Cap nghiém hgp ly 1a: n =4 va pc = 8 (0).

N[N
98]
SN
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-_>m= 1, Pp =~ 16 (S)
=lon Y* 14 SO?™ .
Hop chat M 1a (NH,),S0s.

18. a) Theo dé ra, phan mirc nang lugng cao nhét cua hai nguyén t X, Y lan luot
la 3d" va 3p* — X la nguyén t6 nhom B. Y la nguyén té nhom A. Ca X, Y déu
thudc chu ki 3.

Céu hinh electron cua Y la: 15*252p®3s%3p" (1 <y <6) > Py=12+y
Trong hat nhan nguyén tr Y: Py=Ny =12 +y

y 1 2 3 4 5 6
P, 13 14 15 |16 17 18
Kétluan |loai |loai |loai | nhan | loai loai

=y=4,Py=Ny=16= Y 1a$S (Z=16): 1s’2s"2p°3s°3p*
Do:x+y=10=>x=10-y=10-4=6
Thr tu phan mirc nang luong cia X: 1s°2s*2p°3s?3p°4s”3d°.
=> C4u hinh electron: 1s*25*2p°3s?3p®3d®4s’ = X 1a Fe
b) Dat CTTQ cua A la:Fe,S,
Theo dé ra ta c6 phuong trinh:
58 —26n ‘

26n + 16m=58:>m=T <l=>l<ng<16l5=n=1lvam=2
= A la FeS,
FeS; + SNO; +4H - Fe’" +2S07 +5NOT +2H,0

19. Theo biéu thirc H = — dd—lj =kN =3,7.10"" Bq

10
Trong d6 N 14 sé nguyén tir Ra, con k = In2 =N-= 3,7.10
t,; 0,693
va t;, = 1590.365.24.60.60 = 5,014.10'" gidy
226N 226.3,7.10'°.5.014.10"
= Mga = X 3
6,022.10~ 0,693.6,022.10~
20. ViX laphikimnén = /=1van<2.
Theodératacé:n+1+ m;+mg =2.5
Thay /=1 vaotadugc:n+m + my = 1,5
Ta théy mg chi nhan mgt trong hai gid tri + 1/2 hodc - 1/2, m; chi nhan mét
trong ba gid tri +1, 0, -1.

Ain

=lgam

—Néums=+1/2::>n+m1:1.DonSZnénsuyra:n:2vém|:-l.
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= Cau hinh electron 16p ngoai cung:

f . ...2p]
m; - 0 -1
= C4u hinh electron day du:1s°2s°2p' = X la bo (B).
-Néum, = - 12=n+l+m=3.Vil=1=n+m=2(n>2)
=-1<m<0=m=-1 g voin = 3 hodc m; = 0 ing véin =2
e Néun= 3./=1.m=-1,m = -1/2 = CAu hinh electron 16p ngoai cung:

BN =

0 -l

my’

= CAu hinh electron day du: 1522322p6 3sz3p6 (£Z=18)
= X la argon (Ar) loai vi Ar la khi hiém.
e Néun-= 2,/=1.m=0, mg=-1/2 = CAu hinh electron lop ngoai cung:

HINH] = 2
my -1 0 -l
= Céu hinh electron day du: 1522522p5 (Z=9)= XlaFlo (F).
21.t =48 gid = 2 ngay dém
Ap dung biéu thirc tbc df cta phan tmg mot chiéu bac mot cho phan tmg phong
Xa, ta co:

k =

0,693 0,69 PR
693 _0.693 = 0,257 (ngay dém)™
t 2.7
Tu phuong trinh dong hoc ctia phan tng mot chidu bac nht, ta co:

N=Ne™ = Ni =e™ =¢"? 20,598

0

Nhu vdy. sau 48 gi¢r 49 phong xa clia mau ban dau con la
H= kN, e™ =H,e™ =4.0.598 = 2,392 (mCi)

= Sé gam dung méi tro c¢én dung la: 2392 —1=3,784 (gam)
22. Ta co: k= 2093 0693 7 =1.54.10™"" (ndm)’
t),, 4.51.10

S6 nguy¢n tu ban déu cua ) U:

m,N, 132.10°N,

No =
238 238
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S6 nguyén tir 3 U con lai sau thoi gian t phan ra: N = N,e™
132.10°.N, (1-e™)

238
Tur phuong trinh phan ra: 3*U — 3 Pb+ 63 He + 8! n + 2B

= AN =Nj-N=Ny(l -e ™) =

= Sé nguyén tu % U bi phan ra cling chinh 14 s6 nguyén tur +2% Pb tao thanh:

132.10°.N,, (1-e™) _ 3,42.10°N,

238 206
D
=L 2383482, 1 —In(l - 238342, 5 31.10° nim
k 206.13.2°  1,54.10 206.13,2

23. Phuong trinh phan tmg phan hach: ;°U + jn— "La+ ¥ Br+3'n
Am = 235,044 - (145,943 + 86,912 + 2.1,00862) = 0,17176u
AE = Amc? = 0,17176.1,6605.107.(3.10%)* = 2.567.10°'" J

24. a) Phuong trinh phan ra: $Co —» HNi+ Je+y

b) Khéi lugng *°Co con lai sau thoi gian t = 30 ndm phén ra la

3.42.10”° .
m = m,O = —J)L=6,61.10“’ gam
2T 2527

25. a) Khi xay ra phén ra 8, nguyén tir khdi khong thay dbi. Khi xdy ra | phan ra
a, nguyén tir khoi thay déi 4u.
‘5 U— 3 Pb+81He (hay o) + 6 e (hay )

238

»U— % Pb+7)He (hay o) + 4 *¢ (hay )

b) Diéu nay xay ra khi tiép sau mot phan rd « (Z = 2) 1a hai phanri B (Z = -2)

lién tiép).
26. ® Vi cach viét 1: [Ar]3d®

Ey = ——13,6(2—8-_]2—0’3)—2:—10435,1 eV

By 2y = — 13,628~ 0,85:222— 7.0.35)° _ _1934.0eV
By 3= ~13.6 (28—1.2—0,;325.8—7.0,35)2 42400V
Eza= =136 (28_1'122‘7'0’35)2 =-86,leV

= k= 2E 5+ 8Ey 5p + 8E3¢ 3, + 8L3¢ = - 40423.0 ¢V



e Vi cach viét 2: [Ar]3d%s?
E Eags. 2ps Ess. 3p co kél qua nhu trén.

Ngoai ra:
2
Fy= -13,6 28~ 1.1832— 5.0,35° _ 102 g5ev
by = - 13,6 22110 “3“;'?’85 “0) _ _38ev

= E;=-40417.2 eV

e I, thdp (4m) hon E,, do d6 cach viét 1 img vm trang thai bén hon. Két qua thu
dugc phu hop véi thuc t 1a & trang thai co ban ion Ni** ¢6 cAu hinh electron [Ar]3d®.

27. S6 nguyén tir **K ban dau c6 trong 2,71 gam miu vat phong xa KCl la
2,71.0,0117.6,023.10”

N, = =2,56.10" nguyén tur
’ 74,5 suy
, . H
Téc d6 phan rd ban dau: Hy = kNp = k = — = 2093
No t’1/2
0.693N 2.56.10% ,
=>lp= — o o 0.693-256.10 =3,95.10" giay.

H, 4490

T rét 1n nén lugng *°K 1dn tai trong co thé nguoi rat it.

CHUYEN BE | BANG TUAN HOAN CAC NGUYEN TG HOA HOC VA
2. BINH LUAT TUAN HOAN

A. Li THUYET CO BAN VA NANG CAO

I. CAU TAO BANG TUAN HOAN CAC NGUYEN TO HOA HQC
1. O nguyén té
M3i nguyén t6 hoa hoc duoc xép vao mét 6 cua bang, goi 1a 6 nguyén td.

S thir tu nguyén té = Z = p=2Ze
2. Chu ki

Chu ki la ddy cdc nguyén 16 ma nguyén tir cua chung co cung s0 lop electron,
diroe sap xép theo chiéu dién tich hat nhdn tang dan.

S thir tu cua chu ki = S§ 16p electron
Bang tuan hoan ¢6 7 chu ki.
® Chu ki nho: Co 3 chu ki.
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Chu ki 1: 2 nguyén t6 H = ,Hel 10p electron (n = 1)

Chu ki 2: 8 nguyén t6 3Li = oNe2 10p electron (n = 2)

Chu ki 3: 8 nguyén t& ;;Na = 13Ar 3 16p electron (n = 3)

® Chu ki lon: C6 4 chu ki.

Chu ki 4: 18 nguyén té 19K = 36Kr 4 16p electron (n = 4)

Chu ki 5: 32 nguyén t6 3;Rb = s4Xe 5 16p electron (n = 5)

Chu ki 6: 32 nguyén 1 ssCs = gsRn 6 16p electron (n = 6)

Chu ki 7 méi c6 23 nguyén t6 g;Fr = nguyén td thur 110:

7 16p electron (n =7)

- 0 chu ki 5, 14 nguyén t6 sau La (c6 Z tir 58 — 71) duoc dua ra khoi bang,
lap thanh ho Lantan. O chu ki 6, 14 nguyén t0 sau Ac (c6 Z tr 90 — 103) dugc
dua ra khoi bang, 1ap thanh ho Actini.

3. Nhém nguyén to

Nhom nguyén t6 1a tdp hop cdc nguyén to ma nguyén tir o cdu hmh electron
tuong tw nhau, do do cé tinh chdt hod hoc gdn giong nhau va diroc sap xep thanh
mot cot.

Nguyér‘l tir cac nguyén td trong cung mot nhom ¢ 56 electron hod tri bang
nhau va bang so thir ir cia nhom (trir mot s6 trudng hop ngoai 1€).

Bang tuan hoan c6 18 cot duoc chia thanh 8 nhom A dénh s6 tir IA dén VIIIA va 8
nhom B danh s6 tir IB dén VIIIB. M6i nhém la mt cot, riéng nhém VIIIB gom 3 cét.

e Nhém A (Nhém chinh). Gom cac nguyén t6 s va p

Khdi cac nguyén td s gdm cac nguyén t6 nhom IA va nhom IIA.

Nguyén 16 s la nhitng nguyén 16 ma nguyén tir ¢é electron cudi ciing dwyc dién
vao phdn lop s.

Thi du:

Na (Z = 11): 1522s72p®3s' ; Mg (Z = 12): 15?25?2p°3s

Khéi cac nguyén t6 p gdm cac nguyén t thudc cac nhom tir IIIA dén VIIIA
(trr He).

Nguyén 16 p la nhitng nguyén 16 ma nguyén tir cé electron cudi ciing dwoc dién
vao phan lop p.

Thi du:

AL(Z = 13): 15*25%2p%3s%3p' ; P (Z = 15): 1s22s2p°3s23p® ;
S (Z = 16): 1s72s2p®3s*3p"

Nguyén tir ctia cdc nguyén t6 thude nhém A ¢6 cdu electron ngoai cuing 1a ns*np*

S6 thit tu (STT) cia nhém A =x +y

Thi du: K (Z = 19): 1s225*2p’3s?3p%4s' = K thudc nhém 1A

Cl(Z = 17): 15°2s’2p°3s*3p® = CI thudc nhém VIIA
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® Nhém B (Nhém phu). Gom cac nguyén to d va f

Nguyén 16 d la cdc nguyén (6 ma nguyén tir ¢6 electron cuéi ciing duge dién
vao phdn lop d.

Nguyén tir cac nguyén t6 d c¢6 cdu hinh electron ho tri: (n - 1)d*ns". Sé thu tu
nhom dugce xéc dinh nhu sau:

+Néu3§x+y§7:>STTnh()m:x+y

+Néux +y=8.910 = STT nhém = 8

+Néux +y>10= STT nhém = (x +y) - 10

Thi du: Cr (7. = 24) 15*25*2p°35?3p%3d%s' = Cr thudc nhém VIB vi 5 + 1 = 6,

Ni (Z = 28) 15*25°2p"35*3p®3d"*s? = Ni thuéc nhom VIIIB
Zn (7. =30) 15°25*2p%3s23p®3d' %4>
= Zn thudc nhom IIB vi (10+2) - 10 = 2.

Khéi cdc nguyén ) f’g(‘")m cac nguyén td xép thanh hai hang o cudi bang.
Chung gém 14 nguyén to ho Lantan (tr Ce (Z = 58) dén Lu (Z = 71)) va 14
nguyén 10 ho Actini (tr Th (Z = 90) dén Lr (Z = 103)).

Nguyén 16 f la cdce nguyén 16 ma nguyén tir cé electron cudi ciing duegc dién
vao phdn lop f-

Chii y: Vi nguyén tir ¢6 cu hinh phan 16p ngoai cung (n - 1)d®ns® thi b luén
ludn bing 2, a chon cac gid tri tr 1 = 10. Trir hai truong hop sau:

*a+b=6thay via=4 vab=2phai vita=5vab =1 ( hién tugng "ban bao
hoa gap phén 16p d" )

*at+b=11thay via=9 vab=2phai vifta=10vab = 1 (hién tugng "bio
hoa gap phén 16p d").

- Hai nguyén t5 A va B thudc cing mot nhom va & hai chu ki lién tiép (trir H
va L1) thi luén cach nhau 8 6 va 18 6. Thong thudng bai toan cho thém tong s6 hat
proton (hodc dién tich hat nhan) cua A 1a B (chang han m). Khi d6 dé tim Z, va
7 (ZA < Zp) ta chi vi¢c giai hai hé phuong trinh sau, lua chon nghiém phu hop.

{ZA +Zy=m {ZA +Z,=m
) hoéc
ly-7,=8 Z,-7,=18

- Néu dé cho A va B thudc hai nhém lién tiép thi ta xét hai kha nang.

+) Truong hop 1: A, B thude ciing mdt chu ki tie 1a khi dé ta c6 hé:
{Z AtZ,=m
ly—-7, =1

+) Truong hop 2: A, B khong thuge cung chu ki. Khi d6 chiing cach nhau 7 6; 9

0; 17 6 hodc 19 6. Nhu vay ta can tim nghiém pht hop cua 4 h¢ phuong trinh sau:

la+Zy=m lpo+Z,=m lya+7,=m Z,+7Zy=m
L, My" (e " (s 4 (Iv)
ly~=72,=7 Zy,-7,=9 ly—-72,=17 Z,-27,=19
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Néu chimg minh dugce A, B thudc chu ki nho thi ta chi viéc giai hé (I) va (II).

- Néu dé cho A hoic B thude nhém nao d6 rdi thi can cir vao phuong trinh

ZA + 7Zp = m ta tim nhitng gia tri phu hop cua Z, hodc Zj roi suy ra gia tri Z
con lai.

IL. SU BIEN POI TUAN HOAN CAU HIiNH ELECTRON NGUYEN
TU VA MOT SO PAI LUONG VAT Li CUA CAC NGUYEN TO
HOA HOC
1. Céu hinh electron
Su bzen d6i tuan hoan cdu hinh electron 16p ngodi ciing cua nguyén tir cdc

nguyén 16 khi dién tich hat nhin tang dan chinh 1a nguyén nhdn cua s bién doi

tudn hoan tinh chdt cua cde nguyén 16.

2. Ban kinh nguyén tir

Trong mét chu ki, tuy nguyén tir cac nguyén té c6 cung sb 16p electron, nhung
khi dién tich hat nhan tang, luc hut gitra hat nhan véi cac electron 16p ngoai cung
ciing tang theo, do d6 ban kinh nguyén tur néi chung giam dan. Thi du:

Chuki?2 Li Be B C N 0O F

Ban kinh nguyén tur
(1) (A”)

Trong mot nhom A,theo chiéu tir trén xuéng dudi, sb 16p electron tang dﬁn, ban
kinh nguyén tir cua cac nguyén t6 tang theo. mac du dién tich hat nhan tang
nhanh. Thi du:

Nhom VIIA F Cl Br I

0,123 1 0,089 | 0,080 | 0,077 | 0,070 | 0,066 | 0,064

Ban kinh nguyén tu

(rno) (AO) 0,004 0,099 0,114 0,133

Viy. Ban kinh nguyén ti cua cdc nguyén 10 nhém A bién doi tuan hoan theo
chiéu tang cua dién tich hat nhan.

3. Nang lwgng ion hoa

Nang lwpng ion hod thir nhdt (1)) cua nguyén tir la nang lwong 16 thiéu can dé
tach electron thir nhat ra khoi nguyén tir o trang thdi co ban.

Nang luong ion hoa dugc tinh béng kJ/mol hoac electron - von (viét tat 1a eV).

leV = 1.602.10"°J
Thidu: H— H +1el,=1312 kJ/mol
Ca— Ca +1lel; =590 kJ/mol

Trong mét chu ki, theo chiéu tang ctia dién tich hat nhan, luc lién két giira hat nhan

va electron 16p ngoai cung tang. lam cho nang huong ion hod néi chung cling ting theo.
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Thi du:

Chu ki 2 Li | Be | B C N O F

Nang lugng ion héa I, (KJ/mol) | 520 | 889 | 801 | 1086 | 1402 | 1314 | 1681

Trong cing mét nhom A, theo chiéu tang cua di¢n tich hat nhan, khoang cach
gilta electron I6p ngoai cung dén hat nhan tang, luc lién két gitta hat nhan va
electron 16p ngoai cling giam, 1am cho ning luong ion ho4 néi chung giam.

Thi du:

Nhom A H Li K Rb Cs
Na

Nang luogng ion
héa I, (KJ/mol) 1312 520 497 | 419 403 376

Vidy: Nang lugng ion hod thir nhdt cua nguyén tw cdc nguyén t6 nhoém A bién
doi tuin hoan theo chiéu tang cua dién tich hat nhan.

Nang luong ion hod thir 2, thir 3 dugc ki hiéu I, I 1a nang luong can thiét dé
tach electron thir 2, 3 ra khoi céc ion twong tmg. Gia tri cua chung 16n hon nang
luong ion hod thit nhat va khong theo quy ludt nhu nang lugng ion hod thir nhét.

Thi du: Biét nang lugng ion hod thir nhét (I,) cua K (Z = 19) nhd hon so véi Ca
(Z = 20); nguoc lai ndng lugng ion ho4 thir hai (I,) cia K lai 16n hon Ca. Hay giai
thich tai sao c6 su nguoc nhau dé.

Gidi

K (Z =19): 15°25’2p%3s73p%s' = K 15225?2p®3s23p°

Ca (Z =20): 15°2s"2p*3s’3p%4s” = Ca": 1522522p®35%3p%4s’

Viéc tdich mét electron ra khéi phan 16p chua bao hoa 4s' trong nguyén tir K dé
hon viéc tdich mét electron ra khoi phan 1ép bdo hoa 4s trong nguyén ti Ca nén I,
(K) <I, (Ca).

Tuy vay, khi mat mét electrron thi K ¢ cdu hinh electron bén viing cua khi
tro Ar nén viéc but tiép mot electron tir cAu hinh bén vimg cta K phai tiéu tén
ndng lugng hon nhiéu so voi viéc but tiép mét electron tir cAu hinh kém bén cua
Ca". Vi vay: I, (K) > I, (Ca)

Tuy nhién, & ddy c6 mét sb ngoai 1¢ khi di tir nhém IIA dén nhém IIIA, cling
nhu tr VA dén VIA lai c6 su gidm néang lugng ion hoa. Thi du:

I (B) = 801 (kJ/mol) <1, (Be) = 899 (kJ/mol) nhung Zp = 5 > Zp, = 4

Diéu nay dugc giai thich la do viéc tich mét electron tir phan 16p 2p' chua bdo
hoa trong nguyén tir B dé hon viéc tach 1 electron tir phan 16p 2s® da bdo hoa
trong nguyén tir Be.
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Ning luong ion hod cta nguyén tir phu thudc vao nhimg yéu t4:
Dién tich hat nhan hiéu dung Z": Z" = Z - Tb,

S6 luong tir chinh n

Mirc d0 xdm nhép cua electron bén ngoai cdc AO bén trong.

Z*7
Biéu thic tinh: 1 =E,, -E.=-E. —136

> (eV)

E.: ndng lugng cua electron bi tach ra kh01 nguyén tur khi bi ion hoa

E..: nang lugng cua electron & xa vé cung dbi voi nguyén tir E,, = 0

Vi du: Trong nguyén tir hodc ion duong tuong tng c6 tir 2 electron trd 1én,
electron chuyén dong trong truong luc dugc tao ra tir hat nhan nguyén tir va cdc
electron khéac. Do dé moi trang thai cua mot céu hinh electron c6 mdt trj sb nang
luong. V&i nguyén t6 B (s6 don vi dién tich hat nhan Z = 5) & trang thai co ban ¢
s0 liéu nhu sau:

Cau hinh electron Nang lugng CAu hinh electron Nang lugng
(theo eV) (theo eV)
Is' -340,000 15725 - 660,025
1s’ - 600,848 1s%2s2p' - 669,800
1s%2s' - 637,874

Trong do6: eV la don vi niang luong; ddu - biéu thi nang lugng tinh duoc khi
electron con chiu luc hat hat nhén.

a) Hay trinh bay chi tiét va két qua tinh cac trj sb nang luong ion hod co thé cé
ctia nguyén t6 B theo eV khi dung dir ki¢n cho trong bang trén.

b) Hay néu noi dung va giai thich qui luét lién hé giita cac ning luong ion hoa do.
Giai
a) Tinh cac tri nang lugng ion hoa c6 thé c¢6 cua B
Tir cu hinh electron di cho, ta xac dinh dugc cac vi hat tuong Umg cung voi
tri ndng lugng nhu sau:

CAu hinh . Ning luong Chuhinh | Vihat | Nang luong
Vi hat
electron (theo eV) electron (theo eV)
Is' B - .
i’ N 340,000 152252 B - 660,025
Ls B - 600,848 152522p B 669,800
15225’ B2 - 637.874 P :
V&1 su ion hoa:
MED s MR tel, (1)
Ta co lién hé:
Ik_-F = [Iﬁ MU _EMIM] (2)
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Trong dé: k chi s electron da bi mét (do su ion hod) ctia vi hat duoc xét, ¢ tri
sb tir 1 dén n; do do k + chi sb don vi dién tich duong cua ion M kr ;
Ii 1a nang lugng ion hoa thir k cua nguyén t6 M duoc biéu thi theo (1).
_ Xéteu thé voi nguyén t6 B: Vi Z = 5 nén nguyén tr ¢6 5 electron. Vay k = 1
dén 5. Ap dung phuong trinh (1) va (2). dung s dix kién bang trén cho B, ta co:
B’ 5B +le:l
Ly =-(Ey —E_.)=-(- 669,800 + 660,025 ) = 9,775 eV

eB' 5B +2e:1,
L=-(E, -E . )=-(-660,025+637,874) = 22,151 eV

B 5B re: ]y
L=-(E,. —E_.)=-(-637,874 + 600,848) = 37,026 eV

B 5B+ 1e; 1,
L=-(E,. —E_.)=-(-600.848 + 340,000) = 260,848 eV

B 5B +e: 14
[s=- (En“ - Iins, ) = - (- 340,000 + 0,000) = 340,000 eV

b) Tur két qua trén, ta thdy ¢6 qui ludt lién h¢ céc tri nang lugng ion hoa cta B
nhu sau:

L <lh<lz<ly<Is(3)

Gidi thich: Khi vi hat M ! mit thém 1 clectron tao thanh M *" c6 sb don vi
di¢n tich k + 16n hon (k — 1) + nén luc hut tac dung l€n electron ti€p theo trong vi
hat M*" manh hon so véi trong M * ~ . Do d6 phai tén ning lugng lon hon dé
tach 1 electron tiép theo khoi M ** ; nghia la I - ) < Iy nhu da dugc chi ra trong
(3) trén day.

4. Ai lwc electron

La nang lugng toa ra hay hdp thy khi mét nguyén tu trung hoa o trang thdi khi
nhdn mot electron dé tro thanh mét ion mang dién 1- ciing nam & trang thai do.
Nhu vdy, éi lyc electron la hiéu ung nang luong cia qua trinh:

A (khi) + e - A~ (khi)
Ki hi€u ai luc electron 1a E.
Ai luc electron ctia mot mol nguyén tr duge tinh béng kJ/mol hodc eV.
~Nguoi ta quy uoc dat dau (-) cho &i luc electron khi ¢6 su toa ndng lugng va
dau (+) khi co6 su hap thu nang luong tir bén ngoai.

Phan 16n cac nguyén t6 hoa hoc c6 ai luc electron am, nhung céc nguyén tb
nhom IIA, IIB va céc khi tro ¢6 ai luc electron duong.

Vi du: Ai luc electron E cia mdt sé nguyén 16 (A (khi) + e &> A~ (khi))
nhu sau:
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Nguyén t6 E (eV) Nguyén té E (eV)
H -0,747 P -0,700
F -3.450 C -1,250
Cl -3,610 Si -1,630
Br -3,360 B -0,200
I -3,060 Be +0,600
O -1,470 Mg +0,300
S -2.070 N +0,100

Quy ludt bién thién ai luc electron theo chiéu tang cua di¢n tich hat nhan
nguyén tir cac nguyén t6 hoa hoc khong thét rd rét va nhat quan nhu céac quy luat
tim thay dbi voi do am dién va nang lu'orng ion hod.

Tuy nhién, cling c6 thé rit ra mot sb nhan xét sau day:

- Nhin chung cac phi kim ¢6 i luc clectron mang ddu 4m véi gia trj tuyét doi
16n hon kim loai. Céc halogen c6 ai luc electron 4m voi gia tri tuy¢€t dbi 1on hon ¢
cdc nguyén té khac cua bang tuan hoan, vi nhém nguyén t6 nay dé thu thém
electron. Khi hiém ¢6 1p electron ngoai cung bdo hoa (hoac gia bdo hoa), ching
kho thu thém electron nén ¢6 ai luc electron duong.

- Trong phan Ién truomg hop, trong mot nhom A, theo chiéu tang cua dién tich
hat nhén i luc electron 4m c6 gi4 tri tuyét ddi giam dan.

- Trong mét chu ki. nhin chung gia tri tuyét déi cua &i luc electron am tang dan
theo tang cua dién tich hat nhan. Nhung cac khi hiém lai ¢6 i luc electron duong.

S. D6 am di¢n

D¢ am dién cua mét nguyén e dac trung cho kha nang hit electron ciia cdc
nguyén tuw dé khi tao thanh lién két hod hoc.

Trong mét chu ki, theo chiéu tang cua dicn tich hat nhan, d6 4am dién cua
nguyé€n tir cac nguyén té tang dan.

Trong cung mot nhom A,theo chiéu tang cua dién tich hat nhan, d6 4m dién clia
nguyén tu cic nguyén t6 thuong giam dan.

hom | IA IIA ITIA IVA VA VIA VIIA

Chu ki

1 H
2.20

2 Li Be B C N 0] F
0,98 1.57 2,04 2,55 3,04 3,44 3,98

3 Na Mg Al Si P S Cl
0.93 1,31 1,61 1,90 2,19 2,58 3,16

4 K Ca Ga Ge As Se Br
0,82 1,00 1.81 2,01 2,18 2,55 2,96
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5 Rb Sr In Sn Sb Te I
0,82 0,95 1,78 1,96 | 2,05 2,10 2.66
6 Cs Ba Tl Pb Bi Po At
0,79 0,89 1,62 2,33 2,02 2,00 2,20

Viy: D6 am dién cua nguyén tr cdc nguyén 16 nhom A bién déi tudn hoan theo
chiéu tang cua dién tich hat nhan.

a) Hé thong do am dién ciia Muliken: X = L+E

Quy udc léy do 4m dién cua Li don vi: y,; = 128 Kcal/mol = 523 KJ/mol
Véi quy udce nay do am dién ciia cac nguyén té khac duoc tinh bang hé thirc sau:
I +E I +E
* 128Keal/mol  523KJ/mol
b) H¢ thé'ng do am dién cua Pau-linh
Dua trén co s& cua nang luong phan li lién két:

A=Epn-p) - \/E pia-n)-Epnop)

%A - X8 = kA =0,208./A(Kcal/mol) = 0,102 /A(KJ/mol)

Trong d6:  ya, xn: DO 4m dién cua nguyén té A, B
Epa-sy: Nang luong phén li cia A-B
Epa-a) Ep@-s): Nang Iuong phan ly cua A-A, B-B
k: He sd ti l¢
Néu don vi tinh la Kcal.mol™" thi k = 0,208
Néu don vj tinh 1a KJ/mol thi k = 0,102
Thi dy: Tinh d§ &m dién cho nguyén tir ctia cac nguyén té halogen:  F; Cl; Br; L.
Biét:
Hop chét H, F, |CL[Bn [ HF | HCl | HBr | HI
Ep (Kcal/mol) | 104,2 | 37,5 | 58 | 46,1 | 36,1 | 135 103.1 | 87,4 | 71,1

Cho = 2.20

Gidi
Ap dung cong thirc: ya - x5 = 0,208 \/A(Kcal/ mol)
Apg = ED(/\-B) - \/E[)(A—A)'EI)(B—B)
Thay c4c gia trj bang s6 vao cac cdng thie trén ta thu dugce két qua & bang dudi day:

Nguyén t6 F Cl Br I

An 62,51 77,74 12,3 1,24
0,208 /A, 1,77 1,83 0,73 0,23
XA 3,99 3,52 2,93 2,43
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11I. SU BIEN POI TUAN HOAN TiNH KIM LOAI, TINH PHI KIM
CUA CAC NGUYEN TO HOA HOC, PINH LUAT TUAN HOAN

Khi dién tich hat nhén tang dan, sb electron & 16p vo ngoai cung blen dbi mot
céach tuan hoan. D6 1a nguyén nhan lam cho tinh chét cua cac nguyén td bién doi
tudn hoan.

1. Sw bién dbi tudn hoan tinh kim loai, tinh phl kim

- Tinh kim logi la tinh chdt ciia mét nguyén t6 ma nguyén tir cua no dé nhirong
electron dé tré thanh ion duwong. Nguyén tir ciia nguyén td nao cang dé nhuong
electron thi tinh kim loai cta nguyen t0 do cang manh

- Tinh phi kim la tinh chdt ciia mét nguyén 16 ma _nguyén nr clia no dé nhdn
electron dé tro thanh ion am. 'Nguyén tir cua nguyén td nao cang dé nhan electron
thi tinh phi k1m ctia nguyén td d6 cang manh.

- Trong méi chu ki, theo chiéu tang dan cua dién tich hat nhdn, tinh kim logi
cia cdc nguyén 16 giam dan, dong thoi tinh phi kim tang dan.

Giai thich: Trong cung mdt chu ki, theo chiéu tang cta dién tich hat nhan (tir
trai sang phai) thi nang lugng ion hoéa, do0 4m di€n tang dan déng thoi ban kinh
nguyén tur giam dan = kha ning nhuong electron giam dan (tinh kim loai giam
dan), dong thoi kha nang nhan electron tang dan (tinh phi kim tang dan).

-Trong nhom A, theo chiéu tang dan cua dién tich hat nhén, tinh kim logi cua
cde nguyén 10 tang dan, dong thoi tinh phi kim gigm dan.

Giai thich: Trong cung nhom A, theo chiéu tang cua dién tich hat nhan (tir trén
xudng dudi) thi nang lugng ion hoa, d6 am di¢n giam dan déng thoi ban kinh
nguyén tu tang ddn = kha ning nhuong electron tang dan (tinh kim loai ting
dan). dong thoi kha niang nhan electron giam dan (tinh phi k1m giam dan)

Nhén xét: Tinh kim lodi, tinh phi kim cia cac nguyén 16 nhom A bién d6i tuan
hoan theo chiéu tang cua dién tich hat nhdn.

2. Sw bién déi vé héa tri ciia cac nguyén td

Trong mét chu ki, di tur trai sang phai, hoa tri cao nhit cuia cac nguyén té voi
oxi lan luot tang tir 1 den 7, con hoa tri voi hidro cua cac phz kim giam tir 4 dén 1.

Thi du: Su bién doi tudn hoan hoa tri cua céac nguyén t6 & chuki2 va3

S6 thur tu IA ITA [11A IVA VA VIA VIIA
nhém A
Hop chdt voi | Na,O [ MgO | ALO; | SiO; | P05 | SO; CL0,
oxi K,O CaO Ga0; GeO, As,05 SeO; Br,O,
Hoéa tri cao 1 2 3 4 5 6 7
nhét véi oxi
Hop chit khi SiH4 PH; H,S HCl
vai hidro GeH; | AsH; H,Se HBr
Hoa tri voi 4 3 2 1
hidro
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Nhin xét: Hoa tri cao rghci't cua mot nguyén 16 doi vdi oxi, héa tri véi hidro
cua cde phi kim bién doi tuan hoan theo chiéu ting cua dién tich hat nhan.

3. Sw bién di tinh axit - bazo ciia oxit va hidroxit twong ing

Trong mot chu ki, theo chig“:u tang cua di¢n tich hat nhan, tinh bazq cua cac oxit
va hidroxit twong g giam dan. dong thai tinh axit cua chung tang dan.

Trong mot nhom A. theo chiép tang cua di¢n tich hat nhan, tinh bazo cua céc
oxit va hidroxit twong umg tang dan, dong thai tinh axit ca ching giam dan.

Thi du: Sy bién dodi tinh axit - bazo cua oxit va hidroxit twong ung cua cac
nguyén 1o o chgu ki 2 va 3 nhu sau:

Li-O BeO B-0O; CO, N-O:s

Oxit Oxit ludng | Oxit axit Oxit axit | Oxit axit

bazo tinh

LiOH Be(OH), H;BO; H,CO, HNO;

Bazo Hidroxit Axit yéu Axityéu | Axit

kiém ludng tinh manh

Na-O MgO AlLOs SiO, P>Os SO, ClO,

Oxit Oxit bazo Oxit ludng | Oxit axit | Oxit axit | Oxit Oxit axit

bazo tinh axit

NaOll Mg(Ol1), Al(OH), 1,Si0, H;PO, H-SO, | HCIO,4

Bazo Bazo yéu Hidroxit Axityéu | Axit Axit Axit

kiem ludng tinh trung manh r4t manh
binh

Nhén xét: Tinh axit - bazo cia cdac oxit va hidroxit neong wng cua cdc nguyén
10 bien doi tudn hoan theo chiéu tang cua dién tich hat nhdn nguyén .

4. Dinh luit tuin hoan

Tinh chit cia cdc nguyén 16 va don chit ciing nhir thanh phan va tinh chdt cua
cde hop chdt tao nén tir cdc nguyén 16 do bién doi tudn hoan theo chidu lang cua
dién tich hat nhdn nguyén .
IV. Y NGHIA CUA BANG TUAN HOAN

CACNGUYEN TO HOA HOC

1. Quan h¢ giira vj tri va ciu tao nguyén tir

Biet duwoc vi tri cia mét nguyén 16 trong bang tudn hoan, ta cé thé suy ra cdu
ldo nguyen tw cuda nguyén 16 do va ngugc lai (xem so do sau):

Vi tri Ciu tao nguyén tir

- STT cua nguyén tb - S6 proton, sb electron
- STT chu ki = - S6 16p electron
- STT nhom A - S6 electron l6p ngoai cung
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Thi du 1: Nguyén td X ¢6 Z = 19, & nhom IA, chu ki 4
Ta suy ra: nguyén td X cé:
19 proton. 19 electron
4 16p electron va 16p ngoai cung c6 1 electron.

Nguge lai, biét du’gc’céu tao nguyén tir cua mot nguyén td. ta co thé xac dinh
dugec vi tri cua nguyén 16 d6 trong bang tuan hoan.

Thi du 2: CAu hinh electron cua 1 nguyén tu la: 1s 2s?2p®3s?3p*. Vay nguyén t6
tuong tmg ¢o s6 thit tu Z = 16, c616 pronton. 16 clectron, & chu ki 3, nhom VIA.

2. Quan hé giira vi tri va tinh chit cia nguyén to

a) Biét dwgc vi tri ciia mt nguyén 16 trong bing tudn hodn, ciing cé thé suy
ra nhitng tinh chét hod hoc co bin ciia né

- Tinh kim loai. tinh phi kim: Cac nguyén t& & cac nhéom IA, I1A, IIIA (trir H,
B) ¢6 tinh kim loai. Cac nguyén td & cac nhém VA, VIA, VIIA c¢6 tinh phi kim
(trtr Sb, Bi va Po). Cac nguyén té thudc nhém IVA ¢6 tinh phi kim néu thudc chu
ki nho (C, Si), ¢6 tinh kim loai néu thudc chu ki 1on (Sn, Pb).

- Hoa tri cao nhat cta nguyén td voi oxi. hoa tri voi hidro cua cac phi kim.

- Cong thirc oxit cao nhat va hidroxit twong ng.

- Cong thire cuia hop chét khi voi hidro (néu co).

- Oxit va hidroxit ¢6 tinh axit hay bazo.

Thi du: Nguyén 16 clo ¢6 7 = 17 ¢ chu ki 3. nhom VIIA. Suy ra clo la phi kim.

- Hoa tri cao nhdt dbi voi oxi bang 7 va hoa tri thap nhat déi véi H bang 1.

- Cong thuc oxit bac cao nhét 1a C1,0;,

- Cong thirc hop chat khi véi hidro 1a HCI.

- Oxit Cl,0O7 la oxit axit va HCI1Oy 1a axit manh.

b) Dwea vio qui ludt bién doi tinh clmt trong bang tuan hoan, ta cé thé so
sanh tinh chét hod hoc ciia mpt nguyén 16 véi cdc nguyén 16 lin cin

Thi du.: So sanh tinh kim loai cia Mg véi Na, Al va Ca.

Néu xép cac nguyén t6 trén theo cing mét chu ki va ciing nhém ta c6:

-

Na Mg Al ] - Trong mot chu ki: Mg c6 tinh kim loai yéu hon

Ca Na nhung manh hon Al

- Trong nhom: Mg cé tinh kim loai yéu hon Ca.
Tinh bazo cta cac oxit va hidroxit tuong tng cling tang dan theo day:
AL O; <MgO <NayO va Al(OH); < Mg(OH), <NaOH
MgO < Ca0O va Mg(OH), < Ca(Ol1),
Chii y: Theo tinh chat béc cdu ta dé dang suy ra tinh kim loai cua Ca manh hon Al
va tinh bazo cua Ca0 hodc Ca(OH); manh hon Al,O; hoac AI(OH); tuong tng.
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B. PHUONG PHAP GIAI NHANH CAC DANG BAI TAP

DANG 1: XAC DINH VI TRi NGUYEN TO HOA HQC TRONG BANG
TUAN HOAN VA TiNH CHAT HOA HOC CUA CHUNG KHI BIET
DIEN TiCH HAT NHAN NGUYEN TU

Vi dyu 1: Cho hai nguyén tb A vaB dimg ké tlcp nhau trong bang tuin hoan, c6
tong, so luong tur (n+10) bang nhau, trong d6 s6 lugng tir chinh cua A 16n hon
sO lugng tir chinh cua B. Tong dai sb cia bén sé lugng tr cua electron cudi
cung cua B la 5.5.

a) Xac dinh b bon s lugng tr (n, 1, m, s) cua electron cudi cung cua A va B.
b) Viét cau hinh electron nguyén tir cia A va B va xac dinh vi tri cua A, B
trong bang tuén hoan.
Giai
a) A va B ding ké tiép nhau trong bang tun hoan c6 téng (n + /) bang nhau va
s6 lugng tir n (A) > n (B) = CAu hinh electron ngoai cung:

A:(n+1Ds'
B:np°

= Electron cudi cung cua B ¢6 gia trj cac sé luong tir sau:

ekl

Theo dé ra:
n+l+m/+m5:5,5:>n+1+l—0.5=5,5:>n:4

o £ . . 1
Vay electron cudi cing cia Bcé:n=5;/=1; m; = +1, mg = — >

= Electron cudi cung cua A c6 gia tri cac sb lugng tir sau:

.58 ?

my; 0

:>n:5;1=m/:0véms=+%
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b) Céu hinh electron cua:

o A: 15%25%2p®35%3p3d'%4s%4p®5s' = A 1a Rb
e B: 15725%2p°3s?3p%3d'%4s%4p® = B la Kr

Vi tri trong bang tuan hoan:

STT:37 STT:36
-Rb: {Chuki:5 Kr: {Chuki:4
Nhém : 1A Nhom : VIIIA

Vi du 2: Nguyén tu cua nguyén té X co electron cudi ciing mang bdn s luong tu
1
la:n=3;/=1;my=-1vamg = —5
a) Xac dinh tén nguyén t6 X va vi tri ciia né trong bang tuin hoan.
b) Don chat X tan duge trong dung dich H,SO, dc, nong va trong dung dich
NaOH dic, nong. Viét phuong trinh hoa hoc Xdy ra.
Giai
a) Theo d¢é ra, nguyén tir cia nguyén td X c6 electron cudi cung mang bon sd
1

luong trla:n=3;/=1;m;=-1 vamg= —3
...3p4: 1* 1 T
m: o - 0 +1
= Cu hinh electron ddy du ciia X: 152s2p°3s%3p* = Zx = Ze = 16 (S)
STT:16
Vi tri trong bang tuan hoan: { Chuki:3
Nhom: VIA
b) Phuong trinh hoa hoc:

S + 2H,S0, dic —» 3S0, + 2H,0

3S + 6NaOH dic —“—» 2Na$ +NapS0; + 3H,0

Vidu 3: a) Nguyén t6 X ¢6 electron cu01 cung tng vdi 4 s6 lugng tir c6 tong dai
s0 bang 2,5. Xac dinh nguyén t6 X, viét cau hinh electron va cho biét vi tri ciia
X trong bang tuin hoan?

b) Xac dinh nguyén tir ma electron cudi cling dién vao do ¢ 4 sb luong tir thoa
man di€ukién:n+/=3 vam;+ mg =+ 1/2.
Gidi
a) Theo dé ra:
n+/+m;+mg=2,5= X phai khac H, He =>n > 2
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e Iruong hop I: n=2;m,=+ 1/2 = I+ m,;= 0. Khi do6 ¢6 hai kha nang:
) =m=0=.2s' = X1aLi
+)l=1l=>m=-1=.2p'=>XI1aB
Vi tri trong ban tuan hoan:
STT:3
Li(Z=3): 15°2s' = <Chuki:2
Nhom : 1A
STT:5
B (Z =5): 1s’2s"2p' = {Chuki:2
Nhom :IITA
elruong hop 2. n=2;mg=-12=1+m=1=1=1vam=0= ..2p°
= XIlaF
Vi tri trong ban tuan hoan:
STT:9
F(Z=9): 1s*2s2p” = {Chuki:2
Nhom : VIIA
e Truong hop 3:n=3:m,=-1/2 =/ + m; = 0. Khi d6 c6 ba kha nang:
+)1=0=>m=0= .35 = X laMg
+)yl=1=>m=-1=.3p"'=>XIas
t)=2=>m=-2=.3d"=>Xlalec
Vi tri trong ban tuan hoan:
STT:12
Mg (7 = 12): 15"25*2p®3s* = {Chuki:3
Nhom :1IA
STT:16
S (7 = 16): 1s'252p®3s"3p* = {Chuki:3
Nhom :VIA
STT:26
Fe (7 = 26): 15*25°2p®35%3p°3d%s? = {Chuki:4
Nhom : VIIIB
b) Tl‘:diéukién:n+113 =>n22((vil<n-1);m+mg=+1/2tacd hai
truong hop sau:
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oTruonghop I:n=3=1=0=m=0=mg=+1/2 = 3s'

Céu hinh electron day du: lsz2sz2p63s' = 7Zx=2e=11(Na)
eTruonghop2:n=2=1=1=>m=-1;0;+1

T diéu kién: m; + mg = + 1/2 ¢6 hai kha nang:
)m=0vamg=+1/2= .. 2p

Céu hinh electron day du: 1s°2s? 2p’=7x=2e=6(C)
Hm=+1vamg=-1/2=. 2p’

Céu hinh electron ddy du: 15725"2p" = Zx = Te = 8 (0)

Vi du 4: Mot hop chition A duoc cdu tao tir cation M” va anion X Z . Téng sb cac
loai hat trong A la 164, trong do sb hat mang di¢n nhiéu hon s hat khong
mang dién 1a 52 hat. S6 khéi cia M 16m hon s khéi ciia X : la 7. 'Féng s6 hat
trong ion M nhiéu hon ion X" 1a 7 hat.

a) Xac dinh vj tri cia M va X trong bang tuan hoan.

b) Tim cong thirc phan tir ctia hop chat ion trén.

¢) Khi cho horp chét ion A tac dung voi nudc thu duoc dung dich B ¢6 tinh
kiém va tinh oxi hoa manh, cho dung dich B tac dung voi dung dich Zn(NOj3), va

NH4NO; sau phan ung thu dugc chat két tia keo. sau do két tua keo tan dan va

mat chat khi khéng mau bi hoa ndu trong khong khi. Viét cac phwong trinh phan
g dé giai thich cac hién tuong trén.

Giai
Goi cong thirc A: M,X5
Theo dé ra. ta c6 hé:
227 + Ny)+2(27 + N, ) =164 Zy =19
(470 #9750 ANy + N =52 INw =20k X0,
(Zayg +Ny)=2(Z +N,)=7 Zy =8

2.4 + Ny —1-(47 +2N, +2)=7 N, =8
CAu hinh electron: K (7 = 19): lsz2sz2p63sz3p64sI
STT:19
= Vi tri trong bang tuan hoan: {Chuki:4
Nhoém : 1A
Céu hinh electron: O (7 = 8): 1s%2s%2p*

STT:8
= Vi tri trong bang tuan hoan: {Chuki:2
Nhom: VIA
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b) Cong thirc ctia hop chét A 1a K,0,.

¢) K;0;, + 2H,0 — 2KOH + H,0,

Dung dich B chira: KOH va H,0,.
2KOH + Zn(NO3); — Zn(OH),4 + 2KNO;
Zn(OH); + 2KOH — K,[Zn(OH),]
NH4NO; + H,0; — 2NO + 3H,0
2NO+0; —» 2NO,

Vidy 5: Xac dinh A, B, X, Y biét:
- Hai nguyén t5 A, B ding ké tiép nhau trong mét chu ki ctia bang tuan hoan,

c6 tong sé dién tich hat nhan 1a 17 hat.
- Hai nguyén t6 X, Y & hai chu ki lién tiép nhau trong mdt nhém A cé téng

dién tich hat nhan la + 5,12.10"'® Culong.

Giai
7 +7,=17 Z, =80
e Xacdinh A, B: { " b = ©)
Zy—=7, =1 2y, =9(F)
~18
e Xac dinh X, Y: ZX+ZY=%=32 (1)

Do X, Y thugc hai chu ki lién tiép trong cung mot nhém A nén X, Y cach nhau

8 hoac 18 6.
- Truong hop 1. X, Y cach nhau 8 6.

Zy-Zx=8 )
Z, =12(M
Gidi hé (1), (2) ta dugc: { % ~ 2(Me)
Z, =20(Ca)
- Truong hop 2: X, Y cach nhau 18 6.
Zyv-7Zx=18 (3)
e Z, =7(N)
Giai hé (1), (3) ta duoc:
Z, =25(Mn)

Loai vi Mnva N kh6ng thudc cung mot nhom.
Vi du 6: a) Cac ion X** Y2 déu c6 c4u hinh electron 1a 15°2s"2p® . Xac dinh vi tri

cua X Y trong bang tuan hoan.
b) Téng sb proton, notron, electron trong nguyén tir cia mot nguyén td Z 1a 21.
Xac dinh vi tri cua Z trong bang tudn hoan va cho biét tinh chit hoa hoc co ban

cua Z va hop chit cua no.
Gidi
a) X*": 15°25°2p° = Zx = 10 + 2 = 12 (Mg)
Mg (Z = 12): 15%25%2p°3s’
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STT :12
Vi tri cia Mg trong bang tuan hoan: {Chuki:3
Nhoém :11A

Y2 1s%252p° = Zy = 10 - 2 = 8 (0)

O (Z =8): 1s°2s2p’
STT:8

Vi tri ciia O trong bang tuan hoan: < Chuki :2
Nhom : VIA

b)2Zx + Nx =21 = Nx =21 -27Zx
Déi v&i nguyén tir bén (trir H):

1<-I;—<1,5 :>6:—2-1—<ZX s%ﬂ — Zx =6 hoac 7

* Zx = 6 (C) = Nx = 9 (loai vi cacbon khéng c6 dong vi ;' C)
e Zx = 7 (N) — Nx = 7 (nhén vi nito c¢6 déng vi ¥N)
N (Z =7): 1s225°2p’
STT :7
- Vitri: {Chuki:2
Nhém:VA

- Tinh chét hoa hoc co ban:
+ Nito 1a mét phi kim manh
+ Ho4 tri cao nhit déi véi oxi la V
+ Hoa tri ddi véi hidro 1a III
+ Cong thire hop chit khi véi hidro 1a NH;
+ Cong thirc oxit cao nhét N,Os va cong thirc hidroxit tuong img HNO;
+ N>Os 1a oxit axit, HNOj la axit manh
Vi dy 7: a) Tong s hat proton trong hai hat nhan nguyén tir cua X va Y la 25. X
thugc nhom VIA. Xac dinh tén hai nguyén t6 X, Y va vi tri cta ching trong
bang tuan hoan.
b) Viét cong thue oxit cao nhét va hidroxit tuong ng cta cac nguyén t Na,
Mg, Al, Si, P. Xép chung theo chi€u giam dan tinh bazo va tang dan tinh axit.
Gidi
a) Theo dé ra ta c6:
Ix+2Zy=25=7x<25
Vi X thuéc nhém VIA nén X chi ¢6 1a O (Z = 8) hoic S (Z = 16).
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°Zx=8=Zy=25-8=17(Cl)
Vi tri trong bang tuan hoan:
-X 1240 (Z = 8): 1s?2s%2p*
STT :8
Chuki :2
Nhom: VIA
- Y 1a C1(Z = 17): 15°25%2p°3s%3p°
STT:17
Chuki :3
Nhém: VIIA
©Zx=16=7Zy=25-17=9 (F)
Vi tri trong bang tuan hoan:
- X 1a S (Z = 16): 1s%2s2p%3s%3p*

STT :16
Chuki:3
Nhom:VIA
-Y 1a F (Z = 9): 1s%2s%2p°
STT :9
Chuki:2
Nhom: VIIA
b
Nguyénts | Na Mg Al Si P
Coéng thiac | Na,O MgO Al,O3 SiO, P,0s
OXit  cao | Oxit bazo | Oxit  bazo | Oxit ludng | Oxit axit | Oxit axit
nhat yéu tinh yéu trung
binh
Cong thuc | NaOH Mg(OH);, Al(OH); H,Si0; H;PO,
hidroxi,t Bazo Bazo Hidroxit Axityéu | Axit
tuong ung | kiém yéu ludng tinh trung
binh
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Theo day: Na,O - MgO-Al,0;-Si0,-P,0s
Hodc:
NaOH - Mg(OH),-Al(OH);-H,Si0;- H3PO4

Tinh bazo giam dan dbng thoi tinh axit ting dan




Vi dy 8: a) Hai nguyén 6 X va 'Y thudc cung mét nhém, 6 hai chu ki lién tiép
trong bang tudn hoan. Tong s6 hat proton trong hai nguyén tu la 30. Xac dinh

vi tri ctia X, Y trong bang tudn hoan va cho biét tinh chét hoa hoc co ban ciia Y

va hgp chét ctia n6 (Zy > Zx).

b) Hai nguyén t6 Xy, Xz thude hai chu ki lién tiép va hai nhom lién tiép trong
bang tuan hoan. Tong s hat proton trong hai nguyén tu 21. Xac dinh vi tri tén hai
nguyén to X,, Xa.

¢) Toéng s6 hat proton, notron va electron trong nguyén tu Z la 82. Trong do 50
hat mang dién nhiéu hon so hat khong mang dién la 22. Xac dinh vi tri cua Z
trong banng tuan hoan va viét cAu hinh electron ciia cation Z*", 7>

Giai
a) Vi X, Y thudc cung mdt nhém va & hai chu ki lién tiép trong bang tuin hoan
nén ching cach nhau 8 hodc 18 6.
e Trieong hop 1. Cach nhau 8 6
{zx +7, =30:>{zx =11(Na)
Z,-7,=8 Z, =19(K)
e Truong hgp 2: Cach nhau 18 6
{ZX +7, =30 . {ZX =6(C)
Z,-7, =18 Z, =24(Cr)
Loai vi C thuéc nhém IVA con Cr thudc nhom VIB
- Vitri X, Y trong bang tuan hoan:

STT:11
e Na (Z =11): 1s2s22p®3s' = Vi tri: {Chuki:3
Nhom : 1A
STT:19
e K (Z=19): 15*2s2p®3s*3p%4s' = Vi tri: {Chuki:4
Nhom :1A

- Tinh cht hoa hoc co ban cta Y va hop chit ciia no

+ Kali 1a mot kim loai dién hinh

+ Hod tri cao nhat ddi voi oxilal

+ Cdng thire oxit cao nht 1a K,O va cdng thire hidroxit tuong tmg KOH
+ K,0 1a mdt oxit bazo kiém, KOH la mét bazo rat manh

b) Theo dé ra:

= 21

I +7,=21 =7 =5 = 10,5 = X, X, déu thudc chu ki nhé
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Mat khac, chiing nam & hai chu ki lién tiép va hai nhém lién tiép nén chung
céach nhau 7 hoic 9 6.
e Truong hop 1: Cach nhau 7 6
{z, +7, =21:>{z, =7 (N)
Z,-7, =17 Z, =14(Si)

- Vitri X, X, trong bang tudn hoan:

STT :7
+ X 1aN (Z=7): 1s*2s2p® = Vi tri: {Chuki:2
Nhém :VA
STT :14
+ Xz 1a Si (Z = 14): 15*25%2p°3s™3p> = Vi tri: {Chuki:3
Nhom :IVA
e Truong hgp 2: Cach nhau 9 6
Z,+7,=21 [Z, = 6(C)
{zz ~7,=9 - {zz =15(P)
- Vitri X, X, trong bang tudn hoan:
STT :6
+ X 1a C (Z = 6): 15*2s2p*> = Vi tri: {Chuki:2
Nhom :IVA
STT:15
+ Xz 1a P (Z = 15): 15°2s’2p®3s?3p> = Vi tri: {Chuki:3
Nhom : VA
- A LA {221) +Nj, =82 {ZI) =26 v L
¢) Theodéra, taco hé: { = = D la sat (Fe)
2Z,-N, =22 " |N, =30

Fe (Z =26): 15°25°2p®3s?3p%4s°3d°

=> Cau hinh electron: 1sz2sz2p63sz3p63d64s2
STT :26

Vitri: {Chuki :4
Nhoém: VIIIB

= Fe’": 1522522p63523p63d6

= Fe’": 15%2572p®3s73p°3d°
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DANG 2: XAC PINH CONG THUC, TINH CHAT HOA HQC DON CHAT
VA HQP CHAT MOT NGUYEN TO KHI BIET VI TRi CUA NO
TRONG BANG TUAN HOAN - QUY LUAT BIEN POI TiNH CHAT
CUA CACNGUYEN TO

Vidy I: Banguyénté X, Y, Z trong cung mot chu ki c6 tong sb hiéu nguyén tir la 39.
S6 hiéu nguyén tir Y bang trung binh cong sé hiéu cia nguyén tr X va Z. Nguyén
tr cta 3 nguyén t6 nay hdu nhu khong phan tmg véi H,0 ¢ diéu kién thuong.

a) Hay xac dinh vi tri cac nguyén t6 trong bang tuin hoan.

b) So sanh d6 4m dién, ban kinh nguyén tir ciia cac nguyén té do.

¢) So sanh tinh bazo cua cac hidroxit.

Giai

a) Ta co: Zy + Zy + Z;, = 39 va Z, :5’%

= Zy =13 = Y la Al: [Ne]3s*3p'

Vi nguyén tir cua 3 nguyén té nay hiu nhu khong tac dung vdi nude & nhiét do
thuong = Zx = 12 = X 1a Mg: [Ne]3s’ va Z; = 14 = Z 1a Si: [Ne]3s*3p?

Ca ba nguyén t6 déu thugc chu ki 3. Mg & nhém 1A, Al & nhém IIIA va Si &
nhom IVA.

b) Thir tw d 4m dién: Mg < Al < Si

Thu tu ban kinh nguyén ti: Mg > Al > Si

¢) Thu tu tinh bazo: Mg(OH)z > AI(OH); > Si(OH)4 = H,S10;3.H,0
Vidu 2: Cho bo 4 bén sb luong tir cua electron cudi cung trén 3 nguyén tir A, X,

Zva2ionY', T* nhu sau:
Nguyén o |n / ny mg
A 2 0 0 +1/2
X 3 0 0 +1/2
Y 3 1 +1 -12
V4 2 0 0 -1/2
T 2 1 +1 -11

a) Xac dinh A, X, Y*, Z, T*".
b) Trong céc ion A™, X', Y*, Z*', T*", ion ndo ¢6 ban kinh 16n nhét ? Hay giai thich.

Gidi
a) Tur dir kién dé ra, ta co:
Nguyén Céu hinh Céu hinh S6 hiéu Ki hi€u hoa hoc
to electron phan | electron ddy du | nguyén tir
16p ngoai cung (Z)
A .25 [He]2s 3 Li
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X .38 [Ne]3s' 11 Na

Y* ..3p° [Ar] 18 +1 =19 K*

Z .28 [He]2s’ 4 Be

L ..2p° e 10+2=12 Mg
p

b) C4c ion twong tmg la: Li", Na', K*, Be’” va Mg”'.
Doi céc ion trén (tuong Ung véi cac nguyén td) vé cing nhom va cing chu ki,
ta duoc:

Li’ Be®”
Na'| Mg”
K+

Ta thay: Sé lorp electron tuong ung cua Li i, Na", K" tang dan va s 16p electron
tuong tng cua Be®”, Mg®* tang dan nén:

r,. <rg.<r. va Ty <Ty (1)

Mit khac, cac ion Li* va Be? hoac Na" va Mg co cung s6 electron nhung
dién tich hat nhan cta Li" nho hon Be*" hodc Na' nhé hcm Mg nén luc hit gilra
hat nhén va electron 16p ngoai cuing cua Li’ nho hon Be?”, Na’ nho hon Mg dan
dén I, >y Var,. > Ty (2)

Tir (1) va (2) = K’ ¢6 ban kinh 16n nhét.
Vi du 3: So sanh ban kinh cua cac nguyén td sau: K, S, Al F, Mg, He.
Gidi
Xét theo chuki: rva > v > ra>rs ;10> 1y
Xét theo nhom rl\ > INas s> TO I > Thje = Ik > I'Mg > TAl > I's > I > Tige

Vi du 4: Hay sip xép (c6 giai thich) cac hat vi méd cho dudi day theo chiéu giam
dan ban kinh hat:

a) Ne, Na, Na”, Mg. Mg”™', Al, AI*", F", O%.
b) S*, CI', Ar, K", Ca®".
Giai
a) Ta c6 cu hinh electron cua cac nguyén tir va ion.
Na(Z=11): 1s°2s22p®3s' = Na': 1s?2s?2p°
Mg (Z = 12): 15°25°2p°3s” = Mg?": 15%25%2p°
Al(Z = 13): 157252p%3s%3p' = AI*": 15%25%2p°
Ne, F', 0™ 15%2s%2p°
Céc nguyén tir Na, Mg, Al ¢6 cung sb 16p electron, dién tich hat nhén tang dan
nén ban kinh nguyén tir glam dan: Na > Mg > Al

Céc nguyén tu va ion: O, F', Ne, Na’, Mg?", AP" ¢6 cung sé electron, dién
tich hat nhan tang dan nén ban kmh nguyén tu giam dan:
O”>F >Ne >Na > Mg*’
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Mat khac, Al ¢6 3 lorg) electron trong nguyén tir con O chi c6 2 16p electron
nén béan kinh cua Al > O
Vay, ta co thé sip xép theo chiéu giam dén ban kinh nhu sau:
Na > Mg > Al >0*> F > Ne > Na' > Mg**
b) Tuong tu nhu y la ta cling c6 thé sap sap theo chiéu giam dan ban kinh
nguyén tur cua cac nguyén tu va ion nhu sau:
S*>CI'> Ar>K"> Ca”
Vi du 5: Tong sb hat proton trong hai nguyén tir cua hai nguyén t6 X, Y 1a31.S6
hat mang dién cua X nhiéu hon cia Y la 14.
a) Xac dinh vi tri cia X, Y trong bang tuan hoan.
b) Viét cdu hinh electron cua cac ion bén tao ra tir X, Y.
¢) So sanh tinh kim loai hoac phi kim ctia X va Y. Lay vi du minh hoa.
Gidi
a) Goi Zx, Zy lan lugt la sd proton trong nguyén tir ctia hai nguyén té X, Y.
Z,+272, =31 Z, =19(K)
22, =27, =14 = {ZY =12(Mg)

Vi tri ctia X, Y trong bang tudn hoan:
- K (Z = 19): 15°25°2p°353p%4s’
STT:19
Chuki:4
Nhom : 1A
-Mg (Z = 12): 15*2s72p°3s?
STT :12
Chuki:3
Nhom :ITA

Theo dé ra, ta co hé: {

b) K ¢ 1 lectron ngoai cung nén c6 khuynh huéng nhuong 1 electron nay dé
tao ra cation K' ¢6 cdu truc electron bén virng cua agon (Ar) ding trudc.

K 1522522p63523p
Tuong tu nhu K thi Mg cling ¢6 khuynh huéng nhuong di 2 electron 16p ngoai
cung dé c6 cau hinh bén vimg cua khsi hiém neon (Ne).
Mg?": 15%2s%2p°
¢) Tinh kim loai: K > Mg
Giai thich:
Theo chu ki 2: Tinh kim loai Mg <Na (1)
Theo nhom IA: Tinh kim loai K > Na (2)
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(I)(2) = Tinh kim loai Mg <K
- K phan ing manh 1iét voi H,O & nhiét d6 thuong

K + H,O0 - KOH + %HZT

KOH la mét bazo rit manh (bazo kiém)

- Mg chi phan ung véi H,O & nhiét do tir 80°C tro 1én
Mg + H,0 —2< 5 MgO + H,
Mg(OH); 1a mét bazo yéu.

Vidy 6: Cho cac nguyén t6: A, B, D, E ¢6 sé hi€u nguyén tr tuong tmg la: 14, 7, 8, 9.
a) Sap xép cac nguyén b trén theo chiéu tang dan tinh phi kim tir trai sang phai.
b) Viét cong thirc oxit cao nhét va hidroxit tuong Ung cua A, B, D, E (néu co).

So sanh tinh axit cua cac hidroxit tuong img do.

Gidi

a) A (Z = 15) = A la photpho (P)

B (Z = 7) = B lanito (N)

D (Z =8) = D la oxi (O)

E(Z=9)= E laflo (F)
Theo chu ki 2: Tinh phi kim N <O < F (1)
Theo nhém VA: Tinh phi kim P <N (2)
(1)(2) = Tinh phi kim ting dan theo day: P<N <O <F

b)
Nguyén t6 P N 0 F
Cong thic oxit P,Os N,Os
cao nhat
Cong thirc | P(OH)s = N(OH)s = HNO;.2H,0
hidroxit tuong | H;P0,4.H,0
ung

Tinh axit H;PO4 yéu hon nhiéu so véi HNO; la do N ¢6 do 4m dién 1on hon P
va HNOj ¢6 2 nguyén tir O khong hidroxi, trong d6 H3PO, chi 6 1 nguyén tu O
khong hidroxi.

Vidy 7: Cac kim loai A, B, C déu thudc nhém A va ¢ ciu hinh electron nguyén
tr 1ép ngoai cung twong tng la: 3s', 352, 4s'.

a) Sap xép theo chiéu tang dan tinh kim loai ctia A, B, C.

b) Viét cong thuc oxit cao nhat va hidroxit tuong ung. So sanh tinh bazo cua
cac oxit va hidroxit nay.

Gidi
a) Cu hinh electron déy du cua cac kim loai:
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A: 15%2572p%3s' = ZA = 11 (Na)
B: 1522522p63s2 = 7Zp =12 (Mg)
C: 15%25™2p®3s73p®4s' = Z¢ = 19 (K)
Theo chu ki 2: Tinh kim loai: Na > Mg
Theo nhém IA: Tinh kim loai: K > Na
= Tinh kim loai tang dan theo ddy: Mg < Na < Kb)

Nguyén t6 Mg Na K

Cong thirc oxit | MgO Na,O K,O

cao nhat O;(it bazo | Oxit bazo manh Oxit bazo rét
ycu manh

Cong thuc | Mg(OH), NaOH KOH

}'lidTOXit tuong | Bazo yéu Bazo manh Bazo rat manh

ung

Tinh bazo tang dan theo diy: MgO < Na,O < K,0
Mg(OH), < NaOH < KOH

DANG 3: BAI TAP VE NANG LUQNG ION HOA (1)
VA Al LUC ELECTRON

Vi du 1: a) Hay xép cac nguyén td natri, kali, liti theo thur tu giam tri sO nang
luong ion hoa thu nhét (I,). Dua vao can ctr nao vé cu tao nguyén tir dé dua ra
quy luat sap xep do ?

b) Dua vao cau hinh electron, hiy giai thich su Ién hon nang luong ion hoa thir
nhét (I))ctaMgsovai Al(Mgco I} =7,644eV ; Alcol; =5984¢V).

Gidi

a) Thu tu giam I, 1a Li, Na, K

Can cir: Cac nguyén td d6 déu thude nhom IA, ¢6 1 electron hod tri tir trén xuéng
tuy dién tich hat nhan tang dan nhung ban kinh nguyén tir tang nhanh do s6 1op
electron tang nén luc hut gitra hat nhan vai electron hoa tri giam tur trén xudng. Két
qua: I, giam tir trén xudng.

b) Mg (Z = 12): 1s%2s2p°3s” ; Al(Z = 13): 15*25*2p®3s%3p'

Khi tach 1 electron cuia Mg tir phan 1op bao hoa 3s' phai tén nhiéu ning lugng hon
khi tach 1 electron ctia Al tir phan 10p chwa bdo hoa 3p' . Do d6 Mg ¢6 I; 1én hon Al
Vi du 2: Bang thiét bi va diéu kién thich hop, mot bure xa cé do dai song 58,43 nm

duge chiéu vao mot dong khi nito. Nguoi ta xdc dinh duoc tbe do ctia dong
electron dau tién 1,4072.10° m.s™', téc d6 cua dong electron tiép theo la
1,266.10° m.s”'. Tinh nang lugng ion hoé thir nhét (I;) va nang lugng ion hoa
thir hai (I3) theo kJ.mol". Cho hang sb Planck h = 6,6261.10" I.s; toc do anh
sdng ¢ = 2,9979.10% m.s™"; sb Avogadro Np = 6,022].1023 mol™'; khdi lugng
electron me = 9.1094.107" kg.
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Gidi
Gia thiét tac dung cua bure xa chi tach electron tir phén tr nito.

hv = lmv.2 +lj=>I=hv- lmv,.2 *)
2 2

1

hv =6,6261.10""" . 2,9979.10° . . 6,0221.10% .10

=2050,485 (kJ.mol™")
Thay vao (*) ta tinh duogc:
I, =1507,335 kJ.mol '
I,=1610,867 kJ.mol'
Vidy 3: Tir thuc nghiem biét nang lugng ion hoa thi nhét (1) cua Li = 5,390 eV.
Qua trinh Li — Li*" +2e ¢6 1, = 81 009 eV. Hay tinh nang lugng ion hoa I, va
nang luong kem theo qua trinh Li — Li** + 3e
Giai
Taco:li—->Li +1el, =5390eV
Li — Li*'+2e1,, = 81,009 eV
=Li' > Li¥ +1e L=1-1,=81,009 - 5390 = 75.619 ¢V
Li* > Li*" + le 3 =- E;
Li*" 1a h¢ lelectron mot hat nhan, nén nang lugng cua electron duge tinh theo
cong thuc:
z’ 3’

Ly = —136—~-1224LV:>I3—1224eV

Ii—>Ii3‘+3eIAI|+ 12+13—2o3409ev
Vi dyu 4: Cho biét mot sé gia tri nang lucmg, ion hoa thtr nhét (I,, eV): 5,14; 7.64;
21,58 cua Ne, Na, Mg va mot so gia tri nang lugng ion hoa thir hai (I, eV):
41,07; 47,29 cua Na va Ne. Hay gan mdi gia tri I}, I cho mdi nguyén té va giai
thich. Hoi I, ctia Mg nhu thé nao so véi cac gia tri trén ? Vi sao ?

Giai
e Nec ..25° 2p° céu hinh bén vimg. Na ...2s?2p° 3s' ¢6 electron 3s d& tach ra khoi

nguyén tir dé co cdu hinh bén vitng clia khi hiém Ne = I, cua Na nho hon [ cta
Ne. Mg ...25*2p"3s” ¢6 dién tich hat nhan 16n hon so véi Na nén nang luong I; Ién

hon l] cua Na. Vay:
I} (Na) = 5,14; I, (Mg) = 7,64; I, (Ne) = 21,58.
e Na' ¢6 cdu hinh bcn vilng cua Ne, trong khi d6 Ne' ¢6 cdu hinh kém bén. Su

tach electron ra khoi cdu hinh bén vimg ctia Na™ doi hoi mot nang luong I, lon
hon I, cua Ne. Vay:

[ (Na) = 47.29; 1, (Ne) = 41,07 .
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e Mg ¢6 cdu hinh [Ne]3s', trong d6 electron 3s dé tach ra khoi nguyén tir dé
6 cdu hinh bén virng cua Ne nén I, cia Mg nho hon I, cia Na
= I, (Mg) <47.29.
Vi du 5: Cho nguyén tir 0Ca; 2,Sc; 2,Ti; 23V; 24Cr; 25sMn ¢6 néng luong ion hoa I,
(khong theo thir tu) 1a: 14,15; 12.8; 15,64; 11,87; 16,50; 13,58. Hay gan cac gia
tri I thich hgp vao nguyén tir tuong mg vdi cac nguyen td trén. Giai thich.

Gidai
Nguyéntd | Ca Sc Ti V Cr Mn
Chu  hinh | [Ar)ds | [Ar]3d" | [Ar]3d® | [Ar]3d® | [Ar]3d® | [Ar]3d®
electron 2 4s* 4s° 4s* 4s' 4s*
Nang luong | 11.87 | 12,80 13,58 14,15 16,50 15,64
ion hoa I,

Giai thich: Tix Ca dén V déu 1a su tach electron 4s thi 2. Do sy téng dién tich
hat nhén nén luc hit gitra hat nhan va cac electron 4s ting dan => ning lugng ion
hoa I, tang dan. Déi vorl crom, do ¢ céu hinh electron déc blLI nang luorng ion
hoa I, 1a nang lugng cin thiét dé tach electron thit 2 ra khoi cAu hinh 3d” bén vimg
nén nang lugng ion hod I, cua Cr cao hon I cua V va Mn.

C. BAI TAP

1. a) Cation M”" ¢6 cdu hinh electron phan 16p ngoai cung 1a 3d’. Xac dinh vj tri
cua X trong bang tuan hoan.
b) Anion X~ co cau hinh electron lop ngoai cung la 4s” 4p°. Xac dinh vi tri
trong bang tuin hoan va cho biét tinh chét hod hoc co ban ciia X, hop chat oxit
cao nhat. hidroxit tvong ung ctia no.

2. (ho biét nguyén tir clia cic nguyén t6 A. B. C ¢6 cdu hinh electron cudi ciing dugc
xép vao phan 16p ngoai dé c6 cu hinh electron la: 3p (A); 4s' (B); 3d* (O).
a) Viét cdu hinh electron day du cia cac nguyén td trén.
b) Xac dinh vi tri caa A, B. C trong> bang tudn hoan.

3. Nguyén tu cua nguyén 16 X ¢6 cdu hinh electron [Ar]3da4s Xac dinh ciu hinh
electron ¢6 thé ¢6 cua X, tir d6 cho biét vi tri cua X trong bang tun hoan.

4. X.'Y la hai nguyén td thudc cung mot nhom & hai chu ki lién tiép trong bang
tudn hoan. Tdng sb proton trong hai hat nhan nguyén tu la 18. Xac dinh X, Y
va so sanh tinh kim loai hoac phi kim giira chung. Giai thich.

5. A, B la hai nguyén t6 thudc cung mot chu ki va ¢ hai nhom lién tiép. Téng so
hat mang di¢n trong A. B 1a 66.

a) Xac dinh vi tri cua A, B trong bang tuan hoan.
b) So sanh tinh chat cua A, B va hop chét oxit cao nhét, hidroxit tuong tng.
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6. Oxit cao nhit cua nguyén té R {mg véi cong thuc R,0s, voi hidro no tao ra hop
chat khi chtra 91,176% khéi luong R. Tim R va vi tri ctia n6 trong bang tuin hoan,

7. Ba nguyén té X, Y, 7 trong cung mét chu ki c6 tong sb hiéu nguyén tir 39. S§
hiéu nguyén to Y bang trung binh cong s hiéu nguyén ta X va Z. Nguyén tir
clia 3 nguyén t6 nay hau nhu khéng phan tmg véi H,0 o diéu kién thuong.

a) Hay xéc dinh vi tri cta cac nguyén 16 do trong bang tuan hoan.

b) So sanh d¢ 4m di¢n, béan kinh nguyén tir cua cac nguyén t6 do.

¢) So sanh tinh bazo cua cac hidroxit.

8.a) Cac nguyéntd A, B, C, D, E ¢6 dién tich dwong tuong ing la +16, +8, + 1, + 17,
+ 11. Khong tra bang tuan hoan hay viét cu hinh electron va xac dinh vi tri
cua chiing trong bang tudn hoan
b) Lay céc nguyén t6 chu ki 3 va nhém IIA trong bang tuan hoan dé minh hoa

cho quy luat: Trong mét chu ki khi di tr trai sang phai tinh tinh bazo giam dan

dong thoi tinh kim loai manh dan. Trong mdt nhém chinh di tir trén xudng dudi
tinh bazo tang dan dong thai tinh axit giam dan.

9. Cho hai nguyén t6 X va Y cung nam trong mot nhom chinh ciia hai chu ki lién
tiép. Téng sb di¢n tich hat nhan ciia X va Y la 24. Hai nguyén té A va B dimg
ké tiép nhau trong mét chu ki, tong sb khdi cua ching 1a 51, sb notron cua B
Ién hon cua A 1a 2, s6 electron clia A bang sb notron cua né.

a) Xac dinh cdc nguyén t6 trén va viét cdu hinh electron cua chung.

b) Sap xép cac nguyén té theo chiéu tang dan tinh kim loai va giam dan tinh
phi kim.

¢) Hay viét cong thuce hop chit giita ching, néu co.

10. a) Mot nguyén tu A ¢6 téng s hat cac loai bang 115. Sé hat mang dién nhiéu
hon sé hat khong mang dién 1a 25 hat. Hay xac dinh vi tri cua A trong bang
tun hoan.

b) Hai nguyén té X, Y thudc cung nhoém va hai chu ki lién tiép trong bang tuén
hoan c6 tong dién tich hat nhan 14 16. Xac dinh vi tri cua hai nguyén t4 trong bang
tudn hoan va so sanh tinh chét hoa hoc cua chung.

¢) Hai nguyén td Bva D & cung mot chu ki va thugc hai nhém lién tiép nhau
trong bang tuan hoan. Téng s hi¢u nguyén tlr cia B va D 1a 31. Hay viét c4u hinh
electron ciia B va D. Néu tinh chat hoa hoc dic trung cia moi nguyén té va viét
cau hinh electron cuia cac ion tao thanh tir tinh chét héa hoc déc trung do.

11. Néu y nghia vé ciu tao ctia cdu hinh electron 1522522p63323p6 ().

Céu hinh ndy cé thé gap & nguyén tir hay ion nao ?

12. Ion X* ¢6 phan 16p electron 16p ngoai cung 1a 3p°.

a) Xéc dinh dién tich hat nhan, cdu hinh electron cta né va vi tri X trong bang
tuan hoan.

b) Viét cong thire oxit cao nhét va hop chét khi vé6i hidro cua X va néu tém tét
tinh chat ciia mdi hop chét nay, din ra céc phuong trinh phan tmg ¢é minh hoa.
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13. Can cir vao cau hinh electron cua Na* (Z = 11) va Ne (Z= 10), hdy so sanh ban
kinh cua chung.
14. Hai nguyén té A va B ¢6 electron cudi cuing {ng véi 4 s6 lugng tur:
AMm=3;1=1;m=0; mg=-1/2)
B(n=4;/=1:m;=-1,mg=-1/2)
Viét cu hinh electron. xac dinh vi tri ciia A va B trong bang tuan hoan

15. Mot hop chit A tao thanh tir cac ion X" va Y*. Trong ion X" ¢6 5 hat nhan
cua hai nguyén 16 va c6 10 electron. Trong ion Y* ¢6 4 hat nhan thudc hai
nguyén to trong cung mot chu ki va ding cach nhau mét 6 trong bang tudn
hoan. Tdong sb electron trong Y 1a 32. Hay xac dinh cac nguyén t trong hop
chét A va lap cong thirc hod hoc cua A.

D. HUGNG DAN GIAI

1. a) Céu hinh electron ddy du ciia M*": 15?2s%2p®3s23p®3d’
=7m= 7, =Sée(M*)+2=25+2=27(Co)
Co (Z = 27): 15*25*2p®3s?3p®3d"4s
STT :27
Vi tri cua Co trong bang tudn hoan: {Chuki :4
Nhoém : VIIIB

b) Cu hinh electron day du cua X 1522522p(’3s23p63d104sz4p6
=7Zx=27Z, =Sbe(X")-1=36-1=35(Br)
Br (Z = 35): 15°25°2p®3s?3p®3d'%4s%4p’
STT :35
- Vi tri ctia Br trong bang tudn hoan: {Chuki :4
Nhém : VIIA
- Tinh chit hoa hoc co ban va hop chét caa no:
- Br 1a mét phi kim dién hinh.
- Hoa tri cao nhat déi véi O 1a VII
- Hod tri dbi véi H la |
- Cong thic oxit cao nhat Br,O-, c¢dng thic hidroxit tuong Ung
Br(OH); = HBrO4.3H,0.
- Cong thitc hop chét khi véi H 1a HBr
- Br,04 1a oxit axit, HBrO, 14 axit rit manh.
2. a) C4u hinh electron day du:
A: 15°28*2p%3s73p% = Z = 14 (Si)
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B: 1s225%2p®3s?3p°4s! = Z = 19 (K)
C: 15%2s2p°3s?3p®3d®4s’ = Z¢ = 28 (Ni)
b) Vi tri trong bang tudn hoan:
STT :14
- Si: {Chuki:3
Nhom :IVA
STT :19
-K: <{Chuki:4
Nhom : 1A
STT :28
-Ni: {Chuki:4
Nhom : VIIIB
3. Vi nguyén tir cua nguyén td X c¢6 cdu hinh electron [Ar]3d°4s' néna =0 ;5
hoac 10.
-Néua=0= X: |Ar}ds' = 15°25*2p"3s°3p"4s' = Zx =19 (K)

STT:19
Vi tri ciia K trong bang tuan hoan: { Chuki :4
Nhom :1A
-Néua =5 = X: |Ar|3d°4s' = 15725%2p"3s*3p°3d°4s' = Zx =24 (Cr)
STT :24
Vi tri ciia Cr trong bang tuan hoan: { Chuki :4
Nhom : VIB
-Néua=10 = X: [Ar]3d"%s' = 1572s2p®35%3p®3d'%4s' = Zx =29 (Cu)
STT :29
Vi tri cia Cu trong bang tudn hoan: {Chuki :4
Nhom : 1B
4. Goi Zx. Zy lan lugt 1a s proton cua hai nguyén tu X, Y.
Tacod: Zx+7Zy=14 (1)
14

:»2:5:7 = 7x <7 = X thudc chu ki 1 hodc 2

= Y thudc chu ki 2 hay 3 tac 1a X, Y thude chu ki nho
Do X. Y thudc cing mdt nhom va & hai chu ki nho lién tiép nén cach nhau 8 6.
ZY - Zx =8 (2)
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7, =3(L1)
Z, =11(Na)

Tinh kim loai: Li <Na vi Na ¢¢ s6 10p electron 1ém hon Li nén Na c6 ban kinh
nguyén tir Ion hon L1 dan dén kha nang nhudng electron cia Na manh hon Li.
5. a) Goi Za, Zy lan luot 1a so proton trong hai nguyén tir cua hai nguyén t6 A, B.
27, +7,)=66 - {ZA =16(S)
Z,-7, =1 Z, =17(Cl)

Giai hé (1) (2) ta dugc: {

Tir dir kién dé ra. ta c6 hé: {

Vi tri ctia A, B trong bang tudn hoan:
-AlaS (Z =16): 1s725*2p®3s%3p*
STT :16
Chuki:3
Nhoém : VIA
-Bla Cl(Z = 17): 1s°25%2p°3s%3p°
STT :17
Chuki:3
Nhom :VIIA

b) Tinh phi kim cua Cl manh hon S vi CI ¢6 ban kinh nguyén tir bé hon S nén
kha nang hut electron manh hon.

Nguyén td S Cl

Cdng thirc oxit cao nhét SO; Cl,0;

Cong thuc S(OH)e = H,S0,4.2H,0 Cl(OH)7 = HC104.3H,0
hidroxit tuong ung

Tinh axit: SO; < Cl,0O,
H,S0,; < HCIO,
6. Oxit cao nhat cua nguyén t R ung voi cong thie R,0s5 = Cong thuc hop
chat khi vai hidro 1a RHj.

R 91176
R+3 100
Vi tri cua P trong bang tuan hoan:

P (Z = 15): 15*2s*2p®3s%3p*
STT :15
Chuki:3
Nhom:VA

Theo dé ra. ta co: %R = =R=31(P)
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7. a) Theo dé ra. ta co:

Zx+ 7y +2Z;,=39 (1)
., +7
z, =20 @)

=7y =13 = Y la Al: [Ne|3s*3p'
Vi nguyén tr cua 3 nguyén té nay hdu nhu khéng phan tng voi H,0 ¢ diéu
kién thuong nén Zx = 12 = X 1a Mg: [Ne]3s?
= 7, =14 = 7 14 Si: [Ne]3s°3p’
- Ca 3 nguyén t6 déu thudc chu ki 3. Mg & nhom IIA, Al & nhém IIIA va Si &
nhom IVA.
b) Thir tu d6 am dién: Mg < Al < Si
Thtr tu ban kinh nguyén tu: Mg > Al > Si
¢) Thir tu tinh bazo:
Mg(OH), > AI(OH); > Si(OH), = H,Si0;.H,0

Bazo Hidroxit Axit
yéu ludng yéu
tinh
8.a)
Nguyén A (Z = 16) B(Z=8) |C@Z=1 D(@Z=17) E(Z=11
to

Cau hinh 1522522p63533p4 1s72s72p" Is' lsz2sz2p63533p5 |522522p63sI
clectron
Vi tri SO thir tu: 16; chu | S& thtr tu: | S6  thir | S6 thir tu: 17; chu | S8 thir ty: 11;

ki: 3; nhom: VIA 8; chu ki: | tu: I; | ki: 3; nhém: VIIA | chu ki 3;

2;  nhom: | chu ki nhom: [A
VIA 1; nhom
IA

b) Ban doc tu giai

9.

a) Goi Zx. Zvy, 7.a. Zg 1an luot 1a s6 proton trong nguyén tir ciia cac nguyén to
X. Y. A/B.

e TimX, Y

Theo déra: 7y + Zy =24 (1)

= 24 . :
= /= > =12 — X, Y la hai nguyén t6 thudc chu ki nho.

Do chung cung thudc cing mdt nhom va & hai chu ki lién tiép nén chung cach
nhau 8 6.

Iy -7x=8 (2)

Giaihé (1) (2) > Zx=8(0O)vaZy =16 (S)
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= C4u hinh electron:
O (Z = 8): 1s*252p*
S (Z = 16): 1s*2s2p®353p*

e TimA, B
Z,+N,+7Z,+N, =51 Z, =12
Zy,-7, =1 o N, =12
N, -N, =2 Zy,=13
Z,=N, N, =14

A laMg; B 1a Al
= Cau hinh electron:
Mg (Z = 12): 15%2s%2p®3s”
Al (Z = 13): 1s*25%2p®3s%3p'
b) Theo nhom VIA tinh phi kim: O > S
Theo chu ki 3 tinh kim loai: Al <Mg
= Theo day: Al - Mg - S - O thi tinh kim loai giam déng thoi tinh phi kim tang
¢) Cong thic hop chit giita chung
Ale;, Ale3, MgO, MgS, SOz, SO3
10. a) Goi Za, Na lan luot 1a sb proton va sb notron cua A.
o {2ZA+NA:115 {ZA:35 .
Ta co: = = A la brom (Br)
22, -N, =25 N, =45
Cau hinh electron:
Br (Z = 35): 1s%2s%2p®3s?3p%4s23d'%p° — 15%25%2p®3s?3p°3d'” 4s° 4p’
STT :35
Vitri: <Chuki:4
Nhém : VIIA
b Goi Zx, Zvy lan luot 1a sb dién tich hat nhan trong nguyén tir cuia hai nguyén
to X, Y. Taco:
Zx+tZy=16 (1)

- 2=§:8
2

= X. Y la hai nguyén tb thudc chu ki nho.
Do chung cung thudc cung mot nhém va & hai chu ki lién tiép nén ching cach
nhau 8 6.
ZY - Zx =8 (2)
Giai hé (1) (2) > Zx =4 (Be) va Zy = 12 (Mg)
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o Vi tri:

Be (Z = 4): 15°2s® = S6 thu tu: 4; chu ki: 2; nhém I1A

Mg (Z = 12): 15°2s*2p°3s? = S thir tu: 12; chu ki 3; nhém I1A
Zy+Z7Z, :31:> Z, =15
Zy—Zy=1 7, =16

= B la photpho (P); D la Iuu huynh (S)
Céu hinh electron:
P (Z = 15): 15*25%2p®3s73p°
S (Z = 16): 1s*25*2p®35%3p*
Tinh chit héa hoc ddc trung cua P va S la tinh oxi hoa.
P’ +3e 5> P
S®+2e—>S”
Céu hinh electron ciia cac ion:
P 15%2s72p®3s%3p°
S 15°2s2p®3s%3p°
11. Ki hiéu (1) 1a cdu hinh electron. C6 thé d6 la cdu hinh electron cua:
e Nguyén tir: lic dé ta biét
- Dién tich hat nhén cua nguyén t6 1a 18 vi trong (1) ¢ 18 electron. D6 la
nguyén tu cua nguyén to Ar.
- Nguyén tb nay & chu ky 3 vi trong (1) c6 3 1op electron.
- Day la nguyén t6 khi tro vi sb electron 16p ngoai cung dat t&i bdo hoa la 8.
e Jon duong (cation):
- C6 thé la ion c6 dién tich 1+ luc d6 nguyén tir ban ddu c6 cdu hinh electron 1a
15°2s72p®3s%3p%s' (2)
+ Dién tich hat nhan ctia nguyén t 1a 19 vi trong (2) ¢6 19 electron. D6 la
nguyén tir ctia nguyén td K.
+ Nguyén t6 nay & chu ky 4 vi trong (2) c6 4 16p electron.
+ (1) 14 cu hinh electron cua K.
- C6 thé la ion c6 dién tich 2+ luc d6 nguyén tr ban ddu c6 cdu hinh electron la
15°2572p%35%3p%s? (3)
+ Dién tich hat nhin ctia nguyén t6 1a 20 vi trong (3) c6 20 electron. D6 1a
nguyén tir cua nguyén td Ca.
+ Nguyén t6 nay o chu ky 4 vi trong (3) ¢6 4 16p electron.
+ (1) 1a cau hinh electron cua Ca*".
- V& nguyén tic co thé co cation dién tich tir 3+ trd 1én.

¢) Theo dé ra, ta co hé: {

e Jon 4m (anion):
- C6 thé la ion c6 dién tich 1- lic do nguyén tir ban dau c6 cau hinh electron la
15%2572p%35%3p° (4)
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+ Dién tich hat nhérlx cta nguyén t6 1a 17 vi trong (4) c6 17 electron. D6 la
nguyén tur cua nguyén to Cl.

+ Nguyén t6 nay o chu ky 3 vi trong (4) ¢6 3 10p electron.

+ (1) 1a cdu hinh electron cta C1~ .

- C6 thé la ion co dién tich 2- luc d6 nguyén tir ban dau c6 cu hinh electron 13
1522522p63sz3p4 (5)

+ Dién tich hat nhan cta nguyén t6 1a 16 vi trong (5) c6 16 electron. D6 la
nguyén tu cia nguyén to S.

+ Nguyén t6 nay & chu ky 3 vi trong (5) ¢6 3 19p electron.

+ (1) 1a cdu hinh electron ciia S~ . Thuc té ion nay kho ton tai.

Anion c6 dién tich tir 3- tr¢ di rat it gap.
12. a) X* 1s72572p3s73p° va X: 1s72s72p%3s73p".

X ¢6 dién tich hat nhan = 16, ¢ chu ky 3 va nhom VIA

b) XOj3 la oxitaxit manh va H>X co tinh axit.
13. Dap sé:

l)a)r: Na> Al>P>Cl

b) X: Na<Al <P <(l

2)r: Na” <Ne
14. Theo dé ra:

- Electron cudi ciing ctia A ung voi bd bdn sb luong tir:

n=3/=1;m=0;mg=-1/2

= Céu electron phan ép ngoai ciing: .3p°

LA

e -l 0 -l
=> Cau hinh electron ddy du cua A: 152s2p®3s?3p° = Z=3e =17 (Cl)
STT:17
Vi tri ctia Cl trong bang tudn hoan: {Chuki:3
Nhoém : VIIA

- Electron cudi cling ctia B (g v&i bd bdn s lugng tir:
n=4;/=1,m=-1;mg=-1/2
= Céu electron phan ép ngoai cung: ...4p*

bt

mp -l 0 1
= Céu hinh electron day dii cua B: 1s*2s2p®3s%3p°3d'%s%4p’ = Z = Ze = 34 (Se)
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STT:34
Vi tri ciia Se trong bang tudn hoan: {Chuki:4
Nhoém : VIA
15. Xac dinh X:

Téng s6 hat proton trong X" 1a: 10+ 1 =11

= Z :% =2,2 = Trong X" ¢6 chtra nguyén tir H.

Goi nguyén tir thir hai trong X" 1a R, cong thirc X ¢6 thé la
RH;:Zg +4=11=Zx=7N)=> X laNH;
RoH:2Zg +3 =11 = Zg = 4 (loai)

RsH;:3Zg +2 =11 = Zg = 3 (loai)
Xac dinh ion Y2
Y?* ¢6 32 electron nén tdng sb hat proton trong 4 hat nhan cua Y* la:

30

32-2=30=> Z= . 7.5

= Hai nguyén 6 trong Y* déu thudc chu ki 2. Goi A, B 1a hai nguyén td trong
YZ- = Z[; = ZA + 2.
Cong thie Y* ¢6 thé la:
AR .{ZA +32, =30 _ {ZA =6(C)
3

A =>Y*: Cor
Z,=7,+2 Z, =8(0) :

,. 122, +27, =30 Z, =65 )
A,B5 = (loai)
} Ly=7,+2 Z, =85
,. |32, +7Z,=30 Z,=17
ABT A TR =N (loai)
: LZy=7,+2 Z,=9

Vay hop chét A c6 cong thirc 1a (NH,),COs.
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CHUYEN BE

3 CAU TAO PHAN TU VA LIEN KET HOA HoC

. Li THUYET CO BAN VA NANG CAO
I. KHAI QUAT VE PHAN TU VA LIEN KET

1. Khai niém

Phan ta gom mot s6 ¢6 gidi han cac nguyén tir va cac electron tuong tac voi

nhau va dugc phan bé mét cach xac dinh trong khong gian tao thanh mot ciu tric
théng nhét bén ving.

Giira cac phan ta co 1 tuong tic chu yéu dugc goi 1a tuong tac Vandevan, vi
vay tuy nhi¢t do va anh sang cac phén tir chang nhitng t6n tai & trang thai khi phan
t4n ma con ton tai & trang thai ngung tu: ran, long.

Lién két hod hoc la sur kér hop giita cac nguyén tir tao thanh phdn nr hay tinh
thé bén vzmg hon.

2. Quy tic bat tir (8 electron)

Nguyén tir cua cac nguyén 16 6 khuynh hudong lién két véi cdc nguyén tir khac
dé dat dwegc cdu hinh electron viing bén cua cdc khi hiém voi 8 electron (hodic 2
doi voi heli) o lop ngoai cuing.

V&i quy tac bat tir, ngudi ta c6 thé giai thich mot cach dinh tinh sy hinh thanh
céc loai lién két trong phan ti, dic biét la cach viét cong thuc cdu tao trong cac
hop chét thong thuong.

Vi phan tir 1a mdt hé phirc tap nén nhiéu truong hop quy tic bat tir to ra khoéng
day du. Vidu: PCls, BeH,, LiCl, NO, NO, ..
II. LIEN KET ION

1. Su hinh thanh ion
a) Ion
Nguyén tir trung hoa vé dién vi sé proton bang sb electron. Trong phan img hod hoc,
néu nguyén tr mit bot hodc thu thém eclectron, no6 sé trg thanh phan tor mang dién tich
duong hodc am. Nguyén tur hodic nhém nguyén tir mang dién duwoc goi la ion.
e Jon duong (hay cation):
Ion mang dién tich duong dugc goi 1a ion duong hay cation. Thi du:
Na— Na" + le
Mg — Mg*" + 2¢
Al — A" + 3¢
Nguoi ta goi tén cation kim loai bang cach dat trude tén kim loai tir cation. Thi
du: Li": cation liti; Mg”: cation magie; AP cation nhoém; Cu’: cation df)ng I;
Cu®’: cation dong 11; ...
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e Jon dm (hay anion):
Jon mang dién tich &m dugc goi la ion dm hay anion. Thi du:

Cl+1le—Cl-

O+2e— 0"
S+2e— S

Nguoi ta thudng goi tén cac anion bang tén gbc axit twong tmg. Thi du:

F~:ion florua ; Cl™: ion clorua ; S* : ion sunfua. lon 0O* duoc goi la ion oxit.

b) Ion don nguyén tir va ion da nguyén ti

Ton don nguyén tir 1a ion dugc tao nén tor mot nguyén tur.

Thi du: Li", AI’'. Ca®". Br ™, ...

Ion da nguyén tr la ion dugc tao nén tir nhiéu nguyén tir lién két véi nhau dé
thanh mot nhom nguyén tir mang dién tich duong hay am. Thi du, ion amoni
(NH}), ion nitrat (NO7 ), ion sunfat (SO;"), ion dihidro photphat (H,PO} ), ...

2. Lién két ion

La lién két dueoc tao thanh do liee hiit (inh dién gitra cdc ion mang dién tich trdi daiu.

- Trong phén tur néu cép electron chung bi /éch han vé phia mot nguyén tir ta sé
co6 lién két ion.

- Lién két ion thuong duge hinh thanh gitta kim loai dién hinh va phi kim dién hinh.

- Lién két A - B la lién két ion <> Hidu do am dién (Ay = |z, — 24| > 1.7.

Khi d6 A s& nhurong hdn electron héa tri cho B dé tros thanh céc ion trai diu.
Thi du: Lién két Na'CI' 1a lién két ion vi trong qua trinh hinh thanh lién két Na
da nhuong 1 electron héa tri cho Cl dé trd thanh cac ion Na" va CI..
Na + Cl — Na’ + Cr
15?2s72p° 3s' 1s25%2p%35%3p’ 1s25%2p° 1522522p63sz3p6
Hai ion duge tao thanh mang dién tich trai du hut nhau bang luc hut tinh dién,
tao nén phan tu NaCl.
Na" + CI' — NaCl
3. Tinh thé va mang tinh thé ion
a) Khdi niém vé tinh thé
' Tinh thé duoc cép tao tu nhimg nguyén tu, hodc ion, hoac phén tu. Céac hat nay
sap xép mot cach déu dan, tuan hoan theo mot trét tu nhat dinh trong khong gian
tao thanh mang tinh thé. Céc tinh thé thudmg c6 hinh dang khong gian xac dinh.
b) Mang tinh thé ion
Xét mang tinh thé NaCl:
Mang tinh thé NaCl co cdu trac hinh 1ap phuong. Cac ion Na” va C1~ nam &
cac nut mang tinh thé mét cach luan phién.
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Trong tinh thé NaCl, ctr mdt ion Na™ duoc bao quanh béi 6 ion C1 ™.
Ngugce lai, mét ion Cl1~ duge bao quanh bai 6 ion Na™.

T
¢ —4
[ e ©OC

e Na'

Mo hinh mang tinh thé NaCl

Tinh thé NaCl dugc tao boi rat nhidu ion Na va Cl7, khong ¢o phan tir NaCl
riéng biét. Tuy vay, dé don gian ngudi ta chi viét NaCl. Tuorng tu ddi véi cac hop
chit ion khac nhu: KCI, MgCl,, ...

¢) Tinh chét chung cia hop chit ion

O diéu kién thuong, cac hop chét ion thuong ton tai & dang tinh thé, c6 tinh bén
vimng, thuong c6 nhiét do néng chay va nhiét do soi kha cao. Cac hop chét ion chi
ton tai & dang phén tur riéng ré khi chung ¢ trang thai hoi.

Céac hop chét ion thuong tan nhiéu trong nuoc. Khi nong chdy va khi hoa tan
trong nuoc chung dan dién, con trang thai ran thi khong dan dién.

I LIEN KET CONG HOA TRI

1. Lién két cong ho4 tri

Lién két céng hod tri la lien két dwoc hinh thanh bang mét hay nhiéu cdp
electron chung.

MOoi cdp electron chung tao nén mot lién két cong hoa tri.

- Lién két cong hoa tri thuong dugc hinh thanh tir hai nguyén tr phi kim cé do
4m dién bang nhau hodc chénh [éch nhau khéng nhiéu (0 < Ay <1,7).

Dua vao vi tri ctia cap electron lién két ma nguoi ta phan ra lam hai loai:

o Lién két cong hod tri khong cuc

La lién két Xday ra trong cac don chét nhu H,, O,, Cly, Na, Brz,

Cap clectron chung khong bi léch vé nguyén tir clia nguyén td nao. Do do, lién
két trong phan tir d6 khong bi phén cuc. D6 1a lién két cong hoa tri khong co
cue. Thi du:

Su hinh thanh lién két cong hoa tri khong c6 cuc trong phan tir H, c6 thé biéu
dién nhu sau:

H. +H —> H: H - H-H
Cong thirc electron Céng thirc cdu tao
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e Lién két cong hod tri cé cuc

Lién két cOng hoa tri trong dé cép electron chung b Iéch vé phia mét nguyén tr
(co6 gia tri d &m dién 1on hon), thi d6 1a lién két cong hoa tri co cuc. Thi du: Su hinh
thanh lién két cong hoa tri c6 cuc trong phan ttr HCI ¢6 thé biéu dién nhu sau:

H + Cli — H .Cl: — H—CI
Cong thuee electron Céng thire cdu tao
Quy udc: 0 < Ay <0.4 — lién két cong hoa tri khong cé cuc.
04< Ay <1,7 > lién két cOng hoéa-tri co cuc.

2. Lién két cho - nhén (trwong hop dic biét cia lién két cong hoa tri)

Trong mdt sb trudng hop cap electron chung chi do mdt nguyén tir ctia nguyén
t0 dong gop thi lién két gitra hai nguyén tu la lién két cho - nhdn. Thi du:

Céng thire electron va cong thirc ciu tao cua phan tir SO, ¢6 thé biéu dién nhu sau:

S
‘0 o O 0
Cong thuc electron Céng thitc cau tao

3. Lién két kim loai

Lién két kim loai la lién két duoc hinh thanh giita cac nguyén tir va ion kim
loai trong mang tinh thé do su tham gia cua céc electron tu do. Thi du:

Trong tinh7thé kim loai Na, ion Na™ va n’guy{en tir Na nim & nhimg nit cta cua
mang tinh thé, Cécﬁ electron hoa tri lién két yéu véijhat nhan nén dé tach khoi
nguyén tu va chuyén dong tu do trong mang tinh thé. Luc hut gira cac clectron
ndy vdi cac ion Na" tao nén lién két kim loai.

4. Lién két sigma (5)

Su xen phu trong do truc cac obitan tham gia lién két trung voi duong ndi tam
cua hai nguyén tir lién ket goi la sy xen phu truc.

Lién két & duoc hinh thanh do su xen phu truc cua hai obitan.

Do bén lién két § theo thir tu:

8ns- ns < 6ns - np < 6np -np
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5. Lién két pi (m)

Su xen phu trong do truc cua céc obitan tham gia lién két song song vé&i nhau va
vudng goc voi duong noi tdm cua hai nguyén tir lién két dugce goi 1a su xen phu bén.

Lién két m duoc hinh thanh do su xen phi bén cua hai obitan.

6. Lién két ba tAm

Khi nghién ciru hidrua cua bo nguoi ta du doan no ton tai & dang BH; phan tir
monome binh thuong. Song hop chit nay khong xudt hién, ma xuat hién dang polime.
pho bién nhét 1 dang dime B,Hs. Néu v& so d6 phéan bd electron thi 1 rang khong du
sé electrron dé tao tmg c@p electrron gifra hai nguyén tir tao lién két, tirc 1a hop chat
nay thiéu electron. C4u tao ctia boran BHs duge mé ta & hinh dudi day:

H, H

it T

Hién nay ban chat cua lién két trong céc hop chét thiéu electron dugc mo ta tot
nhét trong pham vi thuyét MO, tic 1a lién két cong hoa tri dugc tao ra bang su té
hop AO cua mot nguyén tr ndy voi mot nguyén tu khac dé tao ra 2 MO lién két
va phan li€n két. Néu nghién ctru hop chét 3 nguyén tir, thi su té hop sé& tao ra 3
MO ¢ g,om M0|k, MOplk va MOHk.

Ap dung céach 1ap luan nay déi voi phan tir BoHe co thé biéu dién né thanh hai
nhém BH,. tit ca cac nghuyén tir trong nhom nay déu nam trén mot mat phing
nhu duge mo ta & hinh sau:

H

H

Trong mdi nhom BI1, ¢6 2 lién két 2 electron va mdt electron doc than. Sau d6
hai phan dugc lién két voi nhau nho cac hidro. O ddy xudt hién su thiéu hut
electron vi lién két BHB chi duoc sip xép 2 electron. C6 thé xay dung hai lién két
3 1am. mdi lién két duogc tao ra boi oabitan phan tir ciia hai nguyén tir bo va mét
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nguyen tr H. Déi vdi loai lién két nay phai sur dung su to hop cua 2 AO lai hod
sp’ cua hai nguyén tr bo va AOs ctia nguyén tir H. Két qua xut hién 2 bo MO 3
tdm vdi 4 electron 1am cho cdu truc phan tir tré nén bén hon.

Vidu: a) Tai sao c6 cac phén ta BF;, BCl;, BBr; nhung khéng c6 phan tir BH;?
b) Tai sao c6 phan tir Al,Cls, nhung khong cé phan tir B,Clg ?
Gidi

a) Su c6 mat cua lién két nt trong cac phan tu BF;. BCl;... lam cho céc 16p vo
hod tri cua nguyén tr B lan nguyén tir halogen dat quy tic bat tr (bén ving).
Khong ¢6 duge lién két n & BH;, quanh B chi c6 6e ¢ 16p vo ngoai cung nén phan
t& BH; khong bén vimg va ¢6 khuynh huéng dime hoa dé c6 clu truc bén Vu’ng
(su c6 mat 2 lién két 3 tdm xudt hién su xen phu cta 2 obital lai hoa sp cua
nguyén tu B va obital Is cia H lam cho c4c nguyén tir B déu bdo hoa phéi tri va
6 co cdu bén vimg).

b) Kich thuéc cia nguyén ti B qua nhd nén su c6 mat 4 nguyén tir Cl c6 thé
tich tuong ddi 16m quanh né sé gdy ra tuong tac day 16n (hiéu tmg khong gian hay
yéutd lap thé) lam cho phan tir kém bén viing.

7. Tinh chit ciia cdc chét c6 lién két cdng hoa tri

Céac chat ma phén wr ¢6 lién két cong hoa tri ¢ thé 1a chat rén nhur dudng, luu
huynh. iot. ..., ¢ thé la chat long nhu: nude, ancol, ... hoac chat khi nhu khi cacbonic,
clo. hidro. . C 4c chat ¢6 cuc nhu ancol etylic, duorng, ...tan nhiéu trong dung méi co
cuc nhu nuéce. Phan 16n cac cht khong cuc nhu iot, cac chat hiru co khéng cuc tan
trong dung mdi khong cuc nhu benzen, cacbon tetraclorua,... Noi chung, cac chét chi
¢6 lién két cong hod tri khong cuc khong dan dién & moi trang thai.

IV.DAC TRUNG CO BAN CUA LIEN KET HOA HOC
1. Ning lugng lién két
e Ning lwong lién két: 1.a ning luong can tiéu tén dé pha v& lién két chuyén
hai nguyén tir d6 sang trang thai ¢6 1ap xa vé han. Ki hiéu D hogc E hodc AH.
Don vi: Dorn vi cua nang lugng lién két ¢ thé tinh theo eV/phan tir hay KJ.mol™
hay Kcal.mol™.
1 eV =47336.10% Kcal.mol''; 1 Kcal = 4.184 KJ

Nang lugng lién két dac trung cho do bén cua lién két, nang luong lién két
cang lon thi lién két cang bén.

e Nang lwong phdn tir: 1.a nang luong can thiét dé pha v& 1 lién két hoa hoc,
tach phén tir thanh céc nguyén t6. Thi du:

HCl — H + Cl Ej =431 KJ.mol™'; Ey = - 431 KJ.mol"!
e Qua trinh phdt nhiét va thu nhiét:
Qué trinh tao thanh lién két tir cac nguyén tir 1a qua trinh phat nhiét
Qua trinh pha vé lién két trong phan tu 1a qua trinh thu nhiét
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2. Bac cua lién két

1.4 s6 mdi lién két dugc hinh thanh gitra hai nguyén tir (lién két don, lién két
doi, lién két ba)

Béc 1 chi mot lién két gitra hai nguyén ta nhu Cl - Cl, H - H, Br - Br,...

Béc 2 chi hai lién két giira hai nguyén t nhu O = O, CH=CH,....

Bac 3 chi ba lién két gitra hai nguyén tu nhu N = N, CH=CH....

Bac 4 chi bn lién két giita hai nguyén tr nhu O = C = O,...

3. D¢ dai lién két

Khoang cach giira hai hat nhan cua 2 nguyén tu lién két truc tiép vdi nhau goi
la do dai lién két. Don vi Abaa’=10® cm)

Giira 2 phan tu xac dinh thi do dai lién két giam khi béc lién két ciing nhu nang
luong lién két tang.

4. Goéc lién két (hay goc hoa tri)

[.a goc tao bai 2 nua duong thdng xuét phat tir hat nhan cua 1 nguyén tir va di
qua hai hat nhén cua hai nguyén t khac hen két truc tiép véi nguyén tu do.

V. HOA TRI CUA CAC NGUYEN TO

1. Pinh nghia

L.a mét dai luong dic trung cho kha néng lién két cua cac nguyén tir voi nhau.

2. Electron hoa tri

L. nhitng electron & 16p vo ngoai cung. ¢6 kha ning tham gia sur tao thanh lién
két hoa hoc.

3. Hoa tri trong hgp chiit ion

Khdi niém vé dién héa tri: Hoa tri cuia mot nguyén t6 trong hop chét ion goi la
di¢én hoa tri va bang dién tich cua ion do

Cach xdc dinh dién héa triz Tri so di¢n hoa cua mot nguyén t6 bang dung sb
electron ma nguyén tir cia mot nguyén 6 nhuomg hodc thu dé tao thanh ion. Thi
du: Trong phén tir NaCl. natri c6 dién hoa tri 1+, clo ¢6 di¢n hoa tri 1 -

4. Hoa tri trong hop chit cong hoa tri

Khdi niém vé cong héa tri: Hoa tri cua mot nguyén t trong hop chat cong hoa
tri goi la cong hod tri va bang sb lién két ma nguyén tir cia nguyén t6 do tao ra
duoc vdi cac nguyén tir khac trong phan tu.

Cdch xdc dinh cong hda tri: Cong hoa tri cua mQt nguyén td béng s6 lién két
ma nguyén tr cua nguyén t6 do tao ra dugc voi nguyén tir cua ‘nguyén t6 khac
trong phan tr. Thi du: Trong phan tu H,O. H — O — H, nguyén t6 H c6 cong hoa
tri 1. n,g_uyen to oxi ¢cO cong, hoa tri 2.

VL. THUYET LIEN KET HOA TRI VA THUYET LAI HOA, SU HINH
THANH LIEN KET POI VA LIEN KET BA

1. Thuyét lién két hoa tri (g01 tit 1a thuyét VB)
Mot trong nhitng ludn diém co ban cua thuyét nay la: Mai lién két hod hoc
gitta hai nguyén e duge dam bao boi mét doi electron co spin déi song do hai
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nguyén tw dé gop chung. Dua vao quan diém nay, Hailo-London da giai thich
dugc mot cach dinh luong lién két hoa hoc trong phan tir hidro H,.

Tuy nhién, khi mé rong viéc ap dung két qua d6 dé giai thich lién két hod hoc
trong céc hé khac thi két qua khong pht hop. Chéng han phén tir H,O. Thuce nghiém
do duoc goc lién két HOH bang 104.5%. Néu gia thiét rang trong H,O, nguyén tir oxi
dua ra 2 obitan p xen phit véi 2 obitan 1s cua 2 nguyén tr hidro thi géc lién két do
phai la 90°C. R& rang su giai thich dé6 khong phu hop véi thyc nghiém. Nguyén
nhan co thé 1a & chd: két qua thu duge véi H, la két qua cia mot truong hop don
gian nhét, vi H ¢6 céu hinh clectron 1s'. Trong H, c6 su xen phu 2A0; tao lién két.
Trudng hop H,O thi O ¢6 AO;, khéc xa vé nhiéu mat véi AO.

Dé ap dung duoc thuyét VB cho cac h¢ khac H,, ¢6 céc luan diém hay thuyét
dugc bd sung vao thuyét VB. T huyét lai hoa la mét trong sb cac thuyét do.

2. Thuyét lai hoa

a) Noi dung

Thuyét lai hod cho rdng cdc obitan nguyén fir khac nhau cua mét nguyén tir
gan nhau vé nang leongva phit hop nhau vé doi xing c6 thé 16 hop tuyén tinh véi
nhau dé tao ra cdc obitan nguyen tir moi twong duong nhau. Cdc obitan nguyén
e mai nay dugc goi la cdc obitan nguyén tw lai hod. S6 AO lai hod bang téng 50
AO tham gia 16 hop.

b) Cic kiéu lai hoa thuwong gip

e Lai héa sp’ (lai héa tir dién): Mot AOs va 3A0p t6 hop véi nhau tao thanh
4AO lai héa sp’ hudng t6i 4 dinh ctia mot tr dién déu. Géc lai hod 12 109°28

lai hoa sp?

-

e Lai héa sp’ (lai héa tam gidc): Mot AOg va 2A0p t6 hop véi nhau tao thanh
3AO0 lai héa sp? ¢6 truc ndm trén mat phang hinh thanh nhimg géc 120°.

lai hoa sp?
—_ s
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® Lai héa sp (lai héa thing): Mot AOs va mot AOp t6 hop véi nhau tao thanh
2A0 lai héa sp c6 truc nam trén dudng thang.

180°

S

20
28/ 54

e Lai hod sp’d (lai hoa ludng thap tam gidc): 1AOs, 3A0, va 1A0yq té hop
tao ra SAO lai hoa sp’d. Su phan bd khong gian cua AO lai hoa nay c6 dang
ludng thap tam gidc.

e Lai hod sp’d’ (lai hod bit dién): 1AOg, 3A0, va 2A0q4 t6 hop tao ra 6A0 lai
hoa sp’d”. Cac AO nay phan bd theo hinh bdr dién deu

¢) Pic diém cia cdc AO lai hod

S6 luong AO lai hoa thu dugc bing tong s6 cac AO nguyén tir tham gia lai hod.

Nang lugng cac AO nguyén tir lai hod ¢é ciing mirc ning luong (suy bién)

Mdi AO lai hoa gém hai phan: 1 phan phinh ra, 1 phin thu hep, 2 phin nay
céch nhau mét khoang tréng & nhan nguyén tu hay tdm hé toa d6 (khoang tréng
tao thanh mat nut).

Mdi AO lai hoa déu dugc phan bd trén mot truc (truc nay cé thé trung voi truc
toa dd). Vay AO lai hoa dbi xung truc nén chi tao lién két & bén (lién két dugc
hinh thanh doc theo truc).

3. Sw hinh thanh lién két don, lién két di va lién két ba

a) Lién két don

La lién két o, dugc tao thanh do su xen phu truc va thuong bén virng. Thi du:
H-H, H-CI, CI-Cl, ...

b) Lién két doi

Gom moét lién két o va mot lién két . Thi du:

II\O O/“ ll\ /“ i

PN > =0 = =,
0 O H H H c

c) Lién két ba

Gom mét lién két o va hai lién két n. Thi du:

—H —» cy==cn
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VII. MO HINH VSEPR (thuyét sirc diy giira cic cip e hoa tri)

- Nguyén ly: Mot cap electron lién két va khong lién két (doi electron tu do)
cua lop ngoai déu cu tra lhong ké & cung mdt khoang cach dén hat nhan. trén bé
mat qua cau ma hat nhan ndm ¢ tdm. Cac electron twong ung s& & vi tri xa nhau
nhat d¢ luc day cta chung giam dén cuc tiéu.

- (6ng thire VSEPR: Xét phan tr AX,E, trong d6 m nguyén tir X lién két voi
nguy€n i trung tam A bang nhimg lién két o va n cip e khong lién két hay cap e
tu do &, Khi do tong (m + n) xac dinh dang hinh hoc cta phan tu:

+)n + m = 2 = phan tir thing

+)n+m =3 = phan tir tam giac phang

+)n+ m =4 = phan tu tir dién

+)n+m=5 = phan tu thap doi day tam giac

+)n + m =6 = phén tir thap doi day vudng (bat dién)

+)n+m= 7 = phan ti thap d6i ddy ngil giac

- Tiéu chi so sanh:

+) Thu tu luc d'c'iy gilra cac cap e nhu sau: KIK - KIK > KIK - IK > IK - IK

+) Mt cap ¢ doc than day yéu hon mot doi

- Hé qua cdu triic:

+) Goce lien két: Su c¢6 mat cua cac cap KIK & nguyén tir trung tdm A cla
phan wr AXi, noi chung s¢ kéo theo mot bién dang cua phan tir. Cac cap KIK
chiém thé tich phan I6n cua mot cap 1K do d6 lam mé goc lién két EAX va lam
khép goc lién két XAX.

+) Phan cuc hoa phan tu: Phéan tr 1a phan cyc khi ¢6 trung tam di¢n tich
duong va am khdng trung voi nguyén tu trung tam A, do la truong hop khi A
mang cac phoi tu X va X' khac nhau, hodc mang cac cap KIK (trir truomg hop céac
cau hinh AX,E; va AXyE,).

- Dang hinh hoc cua phéan tir AX,E,

m | Padién | Dang Dang So d6 da dién Phan tir lién két Phan tir lién
+ | phditri | AX,E, | phanutr don két boi
n XuE. AX,,
2 | Doan AX,E, | Thang (A BeH,, BeCl,, | CO,, N,
thing lai hoa sp) | X—A—X | CdX,, HgXa, Agly, | CoHa, Ny,
[Ag(NH3),]'. HCN, ...
[CuCl,]. ...
3 | Tam gidc | AX;E, | Tam gidc X BH;, BX;, AlX;, |[SO;, CO;,
déu déu | GaXs, InX;, | NO5, C;H,, ...
(A lai hod A B(CH;),F,
SPZ) VRN In(CH3);, ...
X X
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AX.E, | Gap khuc SnX,, PbXo, ... SO,,  NO,,
(A lai hoa A NOCI....
sp’) VRN
X X
AXiEo | Ta  dién X CXy, BXi. NHY, SO,”. PO,
(sp’) ;l\ Q:Xu BeX,”, | POCL
X
X
Tudién | AXGE, | Thap day o NH;, OH;', NXj, | SOBr;, ClOs,
) . A P4O¢,  As,O
anl glac X//\ PH;, PX;, AsX;, 4, 46,
(sp”) x X SbX;
AX,E, | Gap khuc A OF,, NH,, H,0, | ClOy
(sp’) /NC | sl secl,
X X
AXsEq | Thap doi X PCls, AsFs, PFg, | SOF,,
ba l PF}CI?, ASCls, FC(CO)5,
X o V,0s, ...
phuong ~ SbCls, NbCls, 25
(sp'd) T rac,
o X Sb(CH;);Cl,, ...
Thap d6i
ba X
phuong
AXGE, | Ta dién X IFy", TeCly, SF,, | IOF; XeF,0,,
khong \ Sek,
déu (sp’d) X
A
/
X
X
AX;E, Dang chix X CIF;, BrF;,
T (sp’d) Vs ICI,(CeHs), ...
A—X
AN
X
AX;E; | Thang ICly, XeF,, Iy
(sp’d) ’,‘
T
X
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6 AXeEo Bat dién SFs, PCly, SbF¢, | IFsO,

(sp'd”) >l< Te(OH)s, PbCle”, | [I0N(OH)],
X SiFe7, AlF, | ...
\A/X [Fe(H,0)) ",
Bat dién x= [N | CoFe
[Co(NH;)6] ™", ...
AX5E| Thép déy BrF5, Sbg|5, le, XCF4O
vudng X CIFs, SbFs™,
(sp'd) X |
X
X/..\X

AX4E3 Vuf)ng X lClg_, XCF4, BrF4‘,
phang N X | LCl, -
(sp’d")

X/' \

Dé giai thich ddy du, cin k& géc hoa tri cua cac nguyen tr tao li€n két va cdu
tric hinh hoc cua phan tu, ndm 1954 Gillespie da de ra gia thuyet vé su diy cua
cap electron hoa tri. Gia thuyét duoc tom tat trong mdy quy tic sau:

1) Céap electron tu do day cap e lan cdn manh hon cap electron lién két

E-E>E-X>X-X

2) Su gdy boi cap clectron lién két sé giam di khi d§ 4m dién ctia nguyén tir
dugc tang lén.

PIs (102°) > PBrs (101,5% > PCls (100°)

3) Lién két boi khong anh huong dén céu tric hinh hoc cia phan ti, song lam
thay doi do dai va goc lién két trong phan tur.

. F ., Cl Br
1287 1282
0= Pém‘ 0 = P\loss” 0= P<
F Cl Br

4) Su day giita cac cap electron cua mirc da lap day 16n hon luc day cua céc
cap electron & muc chua lap day

0=Clie  va 0=8lov o=c i  ya o=slu
N ; <
~G E ™ CH; CH,

5) Néu mot nguyén tir o 16p hod tri duge lap day, trong d6 c6 mdt hodc mot sb
cap electron tu do lién két voi mot s6 nguyén tir khac c6 1op hod tri chua lap day
cua nguyén tu tha nhit ¢6 khuynh huéng chuyén doi electron vé phia nguyén tir
chua lap day dé tao lién két boi.
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F F F F
N/ \(—)/
B B

| X
F F F
6) Néu cac cap electron ¢ 16p hod tri ma 1&p d6 co6 chira 5 hodc 6 cap electron,
chung khong thé c6 s 1an bang gan nhét nhu nhau thi cip electron nao c6 sb lan
bang gan nhét 16n hon s& duge phéan bd cach xa nhan hon

Cl
Cl " 24
~
/P 2.044" Cl
Cl
Cl

VIIL SO LUQC VE THUYET OBITAN PHAN TU (MO)

Phuong phap cip electron lién két giai thich don gian va dé& hiéu sy tao thanh
lién két trong nhiéu phén tu. Tuy nhién c6 nhiéu su kién nhu sy tao thanh ion Hy',
trong do lién két duoc tao thanh chi bang 1 electron, nhu tir tinh (phén tir hoéc ion
chtra electron ddc than cé tinh chit thuén tir. Con néu tét ca cac electron déu ghép
cdp thi cd tinh chét nghich tir) cia phén tir B,, O,,... thi khong giai thich dugc
bang phuong phap nay. Mot phuong phap khéc ra doi giai quyét c6 hiéu qua hon,
dé 1a phuong phap obitan phan tu (MO).

1. Ndi dung caa thuyét MO

Tdng MO thu dugc bang tdng sb cac AO tham gia td hop, cac AO dugc sap
xép theo thtr tu mirc ning luong tang dan thanh 1 gian d6. M3i AO gbm céc loai
MO nang luong thip dugc goi 1a MO lién két, cac MO c6 niang lugng cao hon
duge goi 1a MO phan lién két, cac MO phan lién két duogc ki hiéu béng dau * dat
phia bén phai ki hi¢u MO.

2. Cic AO dwge sir dung trong viéce thanh lip cic MO, thoi min cac diéu
kién sau:

- Cac AO phai co cung tinh chét dbi xing.
- Cac AO phai co nang lugng xap xi nhau.
- Céc AO phai xen phu nhau rd rét.

Vé mit dinh tinh dé xét xem cac AO c6 cung tinh chat dbi xtimg hay khong, c6
thé dua vao su xen phu duong, 4m hic bang khong cua cac AO:

- Su xen phu dwong néu mién xen phu cta hai AO déu cing d4u (hinh a)

- Su xen phi 4m néu mién xen phi ctia hai AO khéc déu (hinh b)

- Su xen phu bang khong khi cac mién xen phi duong va 4m hoan toan bang
nhau (hinh ¢)
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Chi su xen phu duong mdi tao ra duoc lién két va trong truong hop nay céc
AO mdi c6 cung tinh chat doi xing, nghia la chiing méi t6 hop dugc voi nhau,
nhung vi¢c t0 hop c6 hiéu qua khong con phu thude vao hai diéu kién ndi trén.

3. Gian d0 ning lwgng cic MO va ciu hinh electron

a) Phan tie hai nguyén tir dong nhin (A3) thugc chu ki 2

Lop electron hod tri clia cdc nguyén t6 chu ki 2 gdm cac AO 2s va 2p. Theo déi
xung truc cac AO 2s va 2p, tb hop véi nhau tao MO lién két o5, 5, va MO phan
lién két o', o, , cac AO 2p, va 2py t6 hop voi nhau tao ra MO lién két n, Ty Va
MO phan lién két nx*. ny*

- Trong chu ki 2 di tir Li dén N sy chénh léch gitta AOy va AOg, tuong dbi nho nén
khi to hop céc AO c6 su trdn 1an AOx va AQOyy; ¢6 nghia la AOy, P ¢6 thé tham gia |
phin vao AO,, dé td hop thanh 26, lam cho AO nay tr& nén bén hon, nang luong thip
hon. Déng thoi AOy ciing c6 thé tham gia mét phan vao AOy, dé 6 hop thanh 2o,
lam cho néng luong cua AO nay bi nng cao hon MO =, n, (gian dd a). Tir O dén Ne
thi ndng luong cac obitan 2s va 2p khac nhau nhiéu nén obitan phén tir 2o, va 26,
dugce hinh thanh chi nho sy 6 hop cia hai AO, va su t6 hop hai AO,, dan dén su

thanh thanh hai obitan phan tir o, va o, (gian db b).
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, , 2e ,— e
-Sé lien két N = — & el

Li;. Nguyén tir liti ¢6 mot electron hoa tri 2s. Trong phan tir Li, hai electron
hoa tri cua hai nguyén tir chi€m cir obitan o,s. O trang thai co ban, Li; nhu vay cé
cau hinh electron (025)2.

Phu hop véi 1y thuyét, thuc nghiém cho thdy Li, khong c¢6 electron doc than.
Vi hai electron trén obitan lién két, so lién két & day 1a 1.

Be;. Nguyén tir Be c6 hai electron hod tri trén obitan 2s. Do dé cdu hinh

* . A “ A A 2 - 2 oA , N
electron cua Be; la (623)2(025 ), ung voi so lién két N = - =0. Di€u d6 phu
hop véi thuc té. Phan tir Be, khong ton tai.

B,. Nguyén tir B ¢6 3 electron hod trj: 2s2p' = CAu hinh electron cua phén tu

. . , v Al 1iA LA 4-2 . v 1o
B la (0’25)2(0‘25)2(‘RL = Ttly ), ung vot mot lién két N = =S =1. Phu hop véi ly
thuyét, thuc nghiém cho thdy B, ¢6 hai electron chua ghép doi.

C,. Mdi nguyén tir cacbon cé 4 electron ho4 tri: 2s?2p*> = CAu hinh electron

* 2 . A 1ia A _——-2
clia Cy 14 (02903 Y(n? =2), img voi s lién kétN = £ ;=%

N2. Mdi nguyén tir nito ¢6 5 electron ho4 tri: 2s"2p® = Chu hinh electron cta
* 2 ’ 1t A qca A 8 - 2 A T A A
N, 14 (o25) (05 ) (n? = U )(022)%, tmg véi sb lién két N = — = 3 (mot lién két
o va hai lién két ).
0,. Mdi nguyén tir oxi c6 6 electron hod tri: 2s°2p* = CAu hinh electron cua
A * * * . e A qea £ 8-4
0, la (025)2(025)2(027.)2(7ri =Tt§)(7tx1 =7ty' ), ung voi so lién két N = T= 2
(mét lién két o va mot lién két n). Ung v6i cu hinh electron trén, O, cé hai
electron doc than voi tong s6 spin S = 1/2 + 1/2 = 1. Diéu nay giai thich dugc tinh
thuén tir cua oxi. Su giai thich tinh thuén tir cia oxi 1a mét thanh cong cua thuyét
MO, vi véi md hinh Lewis ngudi ta khong giai thich dugc tai sao O, lai ¢6 hai
electron ddc than.

F2. Mdi nguyén tir flo ¢6 7 electron hoa tri: 2s*2p® = CAu hinh electron cua F,
\ * 2 *2 * . o A qra 4 8 - 6 A
14 (o25)%( O 5 )2((521)2(ni =n )N(n, = Tty2 ), Ung vai so lién két N = - =1 (mét
lién két ).
Nez. Mdi nguyén tir Ne c¢6 8 electron ho4 tri: 25°2p® = Céu hinh electron cua
Ne; 12 (025)%(05)(022) (m] =m) )(n” =72 )(o), )’ tmg voi sb lien két

8-8 . AL
— 0. Trén thuc t¢, phan tir Ne, khong ton tai.
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MGt s6 phin tir A; khac:

Na,, K3, Rb,, Cs;. O trang thai co ban, cac nguyén tir Na, K, Rb, Cs déu c6
mét electron hoa tri: ns'. Vi vy, & trang thai co ban tét ca cac phan tir trén déu co
cdu hinh electron: (o,s)’, tmg véi mot lién két o.

Cl, Br,, I. Tuong tu nhu F. 0] trang théi co ban, cac nguyén tr CI, Br, I déu
c6 bay electron hoa tri: ns’np’. Vi vdy, giéng nhu phan tir F,, & trang thai co ban
tit ca cac phan tir trén déu c6 cAu hinh electron:

(0 (0.5)(022)(n2 =n2)(n.? =n,?) tng voi mét lién két .

b) Phan tie hai nguyén tir khdc nhin AB

Ta xét trudng hop A va B déu c6 nhimg obitan hod tri s va p va véi gia thiét la
B 4m dién hon A. Gian db cac nang lugng MO dugc ghi trong hinh dudi day. Vi
céc obitan s va p ctia B bén virng hon (do B ¢6 d6 4m dién 16n hon A) céac obitan s
va p cia A nén ching dugc dat thp hon.

A E AO (A) MO (AB) AO (B)

np w

Vi e np

ns .

[
' '
D : : ' R
[] ' (3
N 1 M
v
'
]
'

Gian dd cac mirc nang lugng MO dbi véi phan tir AB
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Céc obitan lién két va phan lién két o va n cua AB ciing dugc thanh lap gidng
nhu truong hop phan tr A,. Trén co so cua gian do ning lugng trén, dudi ddy ta
xét mot sO phan tur cu thé loai AB.

BN. Hai nguyén tir B va N c6 8 electron hoa tri. O trang thai co ban, cic dién
tir nay duoc phan bé trén cac MO {ng véi ciu hinh: ((rzs)z(crzs)z(nx‘y )3(027‘)I .

BO, CN, CO". Cac phan tir trén déu co 9 electron hod tri. O trang thai co ban
ching déu c6 cdu hinh electron: (025)2(035)2( Ty Y(ow)' .

CO, NO', CN~. Véi 10 electron hoa tri, cic phan tir trén ¢ sb electron giéng phan
tir N,. O trang thai co ban ching déu co ciu hinh electron: (o25)X( s )( T, Y(o22)-

NO. Véi 11 electron hoa tri, ¢ trang thai co ban phan tir NO cé cdu hinh
electron: (st)z( 025 )2( T,y )3(0'22)2( n;‘y )l .

Vi du 1: Cho céc cip phan tir sau: (N2, N;'); (NO, NO")

a) Ap dung phuong phap MO, hdy lap gian d6 MO cho timg cip va viét cAu
hinh electron cua ching.

_ b) So sanh d6 bén lién két trong timg c&p phén tir néu trén thong qua céc gid tri
so lién két da tinh dugc.

Gidi
Cauhinhe: N(Z = 7): 1s*25%2p’ ; O(Z = 8): 1s*2s%2p*
Gian d6 MO:
b ok AO (N) MO (N,) AO (N)
G./

& _l;l:.l—l':““‘:.
SOOm WY
—O0n L T —
2p n e 2p

L
N . vy

N "'. "‘ . ," :"-‘ ",

T

y
[ —
£ ah i
—H— ;o 3—M—
2s R O e 2s

' '

~ 1 [l ¢’

L Ve
E’

Gian d6 cac mirc ning lugng MO dbi véi phan tir N,
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E AO(N) MO (NO) AO (0)
Sy
=
:'i"_lf'l:}“ 3,
S T, T ‘:.'
—THRIE— . -.
2p

Gian db cac muc ning lugng MO déi véi phan tir NO

T gian d6 vira xdy dung duogc cho 2 phan tr N, va NO ta c6 thé viét dugc cu
hinh e cho cac cap phan tir nhu sau:

8__2_=3

2

Cap (N2, N2'): No: (025)°( 055 )1 = m,2(022)° vOi N =

2, v 22 2 Doy
Ny': (025)°( 055 V' = My *(02z) ' V6 N =

‘_7__._2 = 2’5
2
Cp (NO va NO'): NO: (025)( 03’ = my(0an)X(n}) voi N = 322 — 25
NO": (025)%(655 )1 = m,%(022)” v6i N =

8 —

Il N

3
2
b) Can cir vao sd lién két thu duge & cau a) ta co thé so sanh do bén lién két

theo nguyén téc sé lién két N cang 16n thi do dai lién két cang ngin, nghia la do
bén cang lon. Theo két qua tinh ta xét cho céc cip sau:

Nn, >Ny

- Cép (N2 va Ny'): thi lién két trong phan tir N bén hon lién két trong N;* va

- Cap (NO va NO"): thi lién két trong phan tir NO* bén hon trong NO vi Nno* > Nino

103



Vi du 2: a) Xuét phat tir cAu hinh e cta F va O, hay 1ap gian d6 MO cho phan tir FO.
b) Tir gian dd da 1ap duoc & cau a) hdy viét cdu hinh e ciia FO" va FO", chi rd
tir tinh cua timg phan tir va so sanh khoang cach giira cac nguyén tr cua nhirng
hop chét trén.

Gidi
a) Cdu hinh e: O(Z = 8): 1s%2s%2p* ; F(Z = 9): 1s°25%2p’
‘ A E
AO (0) MO (FO) AO (F)
G.
l":"_ *' * —\“‘\\
.':'.'" Tt; T[;, ‘\::\
—H—
2p U Y
i K 2p
— I —
‘.‘ T, T, ;
G,y
Oy
——
2s )

Gian dd cac mirc nang lugng MO déi véi phan tir FO
b) Tur gian do da viét dugc & cdu a) ta 6 thé viet duoc cau hinh e nhu sau:

2t N2 222 %2l iy
FO: (025)(0,5) (022) k" = 1ty i Ty VOIN =

6-3
FO™: (025)2( c;S )2(ozz)z1tx2 = nyznx*z = ny*z voi N =

——— =1,5. Thuan tir
2
%ﬁ = 1,0. Nghich tir
+ 2+ \2 22 2_ %l . 6—2
FO": (025) (0, ) (C2z) M =my'mxy =my, VOIN=
104
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Dua vao két qua tinh N ta suy ra d6 bén lién két giam theo thu tyu ting dan do6
dai lién két nhu sau:
lro™ > lvo>lro”
IX. TUONG TAC GIUA CAC PHAN TU
1. Phin ti& phin cuc va khong phan cue.
a) Phéan tir khong phan cuc
La phén tor trong ’d(') cac dién ticﬂh duong va dién tich 4m cua hat nhan dugc
phan b6 hoan toan doi xung nhau dé cho trong tdm di¢n tich duong va trong tdm
dién tich 4m hoan toan trung nhau. Thi du: Phéan tir H,, N, CO,, CHa, ...
b) Phdan twr phan cuc
La phan tr ma trong tdm céc dién tich duong va &m khong trung nhau. Ta co
thé nhan biét duoc truong hop nay khi phan tir co cdu tao khong dbi xtmg. Thi du:
NH;, HF, HyO, H,S, .
2. Momen lu'(")’ng cuc cia phan tir (n) _
Phan tir phan cuc c¢é p dugc tinh bang cong thirc: pl= ql
q - gia tri cua trong tdm dién tich duong (hodc am) (C)
1 - d6 dai d6 dai ludng cuc (m)
y - momen ludng cuc (Cm)
Pon vi clia momen ludng cuc thuong duge dung hon la Debye (D)
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1D = C.m =3,33.10°°C.m

Momen ludng cuc cua phan tir cang lon thi d phan cuc ctia n6 cang manh.

Theo cong thirc trén thi phan tir khong phén cuc c6 =0 (vi 1 =0).

Momen ludng cuc cé thé xac dinh bang phuong phap thuc nghiém hodc tinh
toan dugc khi biét momen ludng cuc cua lién két. Momen ludng cuc la mot dai
lugng c6 hudng, nghia la coi momen ludng cuc cua mdi lién két 1a mot vecto. Néu
hai véc to ¢6 gia tri bang nhau nhung nguoc chidu nhau thi ching triét tiéu nhau.
Ngudi ta quy ude chiéu cua vée to ludng cuc hudng tir duong sang am. Thi du:
Phan tir CO; ¢6 ciu tric thang:

d— 20+ &6-
oO—/—C=—/—0
-

Heo Hc-o
Momen ludng cuc pico cua lién két C-O huong tr C sang O, hai pco nay biang
nhau va nguoc chiéu nhau nén momen ludng cuc tng cong cia phan tir bang khéng.
Vi du 1: Biét rang monoclobenzen cé momen ludng cuc p; = 1,53D. Hay tinh
momen ludng cuc po, tm, Hp cua ortho-, meta- , para- diclobenzen. Mot trong ba
dong phéan nay cé u = 1,53D. Hoi d6 1a dang nao cua diclobenzen ?
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Gidgi
Clo ¢6 d6 4m dién 16n: p; hudng tu trong ra ngoai
(cOng vecto sir dung hé thac: a> = b® + ¢? - 2bc.cosA)

Ko 2\/2,u,2 +245 cos60° = p\/g

Hm 2\/2,11]2 +243 cos120° = .

He=pi— 1 =0
Dan xuat meta — diclobenzen c6 p = 1.53D

Y
ortho meta para
p=u3 B= p=0
Vi du 2: Béng thuc nghiém nguoi ta da xac dinh duoc gia tri momen ludng cuc cua
phan tir H,S 1a 1,09D va cua lién két S — H 1a 2,61.10*° C.m. Hay xéc dinh:
a) Goc lién két FISH
b) D) ion cua lién két S — H , biét ring do dai lién két S — H 1a 1,33 A. Cho

1 D=33310 C.m. Gia st u cua c@p clectron khong chia cua S la khong
dang ké.

Gidi
a) Phan tar H,S ¢6 cau tric goc nén:
H
My N
o .
—
S\ L0 Mg
Mg H

T2 2 2 _ 2
My ™= Moy = F My "+ 2 g, - pg, cos o0 =2 pg, (1 + cos a)

2, 2 2 P a
=4y, “.cos 5 = My =2 g, COS—2—.
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Hy,s _ 1,09.3,33. 107%

Suy ra: cos & - s —— = 1.L39=>a= 92°,
24y, 2,61.10™
o -30
b) Dg on ciia lién kétS - H=£un = 2OL10 7 150 45 39
2, 1.33.107°.1,6.10

3. Lwe Van der Waals

D6 1a luc gilra cac phan tir. N6 c6 ban chét tinh dién. Luc nay cang 16n khi
momen ludng cuc cua phan t, kich thudc va khéi lwong ciia phén tir cang lon.
Luc Van der Waals bé so véi lién két cong hoa tri va ion, nén nd c6 anh hudng
chu yeu dén tinh chét li hoc cua céac chét. Thi du: theo day F, -Cl; - Br; - I; kich
thude va khdi luong phén tir tang, nén luc Van der Waals tang, do d6 nhiét d¢
néng chay clia cac chat nay tang dén.

4. Lién két hidro

Nguyén tir H khi lién két voi mot nguyén tir c6 d6 am dién 16m nhu F, O va N
thi cip electron ding chung bj 1éch vé phia nguyén tir c6 d6 dam dién I6n, nén H
mang dién tich duong. H mang dién tich dwong nay hdu nhu chi con tro c¢6 hat
nhan nén dé bi cic nguyén tir khac ciing c6 do 4m do dién am lén trong phéan tu
khéc hay ngay trong phan tir d6 hiit bang luc hut tinh dién tao thanh lién két phu
goi la lién két hidro. Thi du: H® —F? .. H™ . F?®

- Nang lugng lién két hidro cang I6n khi d6 4m dién 4m cua nguyén t lién két
vO1 nd cang 1on.

- Néng lugng lién két hidro nho hon so voi néng lugng ion va cdng hod tri nén
lién két hidro anh huéng chu yéu dén tinh chét 1i hoc cta cac chat nhu lam tang
nhiét do nong chay va soi, ting kha nang hoa hoa tan lan giira cac chit. Thi du:
theo day: H,O-H,S-H,Se-H,Te thi kich thudc phén tir ting, khéi luong phén t
tang, luc Van der Waals tang, nén dang 1€ nhiét dd ndng chay va nhiét do s0i cua
ching téng theo chiéu thir phai qua trai, nhung vi giira cic phan tir H,O tén tai
lién két hidro nén nhiét d6 nong chay va nhiét do soi ciia H,O cao hon H,S.

B. PHUGNG PHAP GIAI NHANH CAC DANG BAI TAP

DANG 1: VIET CONG THUC ELECTRON VA CONG THUC CAU TAO
CUA PHAN TU

Phirong phap:

e Néu 1a hop chét c6 hai nguyén t4 hay tinh hiéu s6 hiéu d3 am dién dé xét xem
hop chét d6 c6 lién két ion hay lién két cong héa tri. Hiéu dd 4m dién Ay > 1,7
thi hop chit 6 lién két ion. Thi du: MgCl, Ay = 1,8 hop cht nay c6 lién két ion,
biéu dién bang cong thirc cAu tao: Mg?> 2CI

e Néu lién két cong hoa tri biéu dién déi dién tir dung chung bang mot gach ndi
gilta hai nguyén tir (cht y néu nguyén tir nao ma sau khi dung chung dién tr c6
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qua 8 e thi phai biéu dién bang lién két cho - nhan, trir mot s6 truong hop ngoai 16
nhu PCls, NO, CO, NO,,...). Thi du: SO,, SO3, P,0s, C1,07,....

e Hop chét hidroxit: cac hidroxit du la axit hay bazo thi trong phan tu déu c6
nhém OH, c6 bao nhiéu nguyén ta H thi c6 bady nhi€u nhém OH (trir H3POs).
Trong bazo OH dinh vao nguyén ta kim loai con trong axit OH dinh vao phi kim.

Thi du:

NaOH Na" [:0:HJ Na O—H
H,COs3
H O .. H-O_ _
... C:=0 /C—O
0" H-0
Cong thire electron Céng thite cdu tao

e Hop chit mudi: mudi la hop chét phan tir gdm cation kim loai (hoac anion
amoni NH ;) lién két véi anion géc axit. Géc axit 1a phan con lai cia phan tir axit
sau khi da loai bo 1 hay toan bd s6 nguyén ta H cua phan tir axit. Vay dé viét cong
thirc cdu tao cua mudi trudc hét hiy viét cong thirc cdu tao cua axit, réi bo nguyén
tir H thay thé bang nguyén tir kim loai. Chu y kim loai hoa tri 1 thay cho 1 nguyén
tr H. Néu kim loai hoa tri 2 hoac 3 thi thay cho 2 hodc 3 nguyén ta H. Thi du:

+ - @)
Na O\ /
— NaH,PO, AN
. H—O o—

H-0_ 7© _ . AN /

H3PO4Z /P\ - -NazHPO4 . N / \

\/

— Na3PO4 . / \

O Na"

Vidy I: a) Xac dinh A, B, X, Y biét: Hai nguyén t5 A, B dung ké tiép nhau trong
mot chu ki cta bang tudn hoan, co tong sb dién tich hat nhan 1a 17 hat. Hai
nguyén té X, Y ¢ hai chu ki lién tiép nhau trong mot nhom A c6 tdng dién tich
hat nhan la + 2,24.10'® Culong.

b) M6 ta su hinh thanh lién két gitta B va Y.

Gidi

H

a)

Z.+72.=17 (Z.=8(0
e Xac dinh A, B: { AT :>{ »=8(0)

Z,-27, =1 Z, =9(F)
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2,24.107"® =
e Xdcdinh X, Y: Zy + Zy= 2220 14 = Z="2=7 1
' YT 6107 2 ()

=>7Zx<Z <Zy — X, Y thuéc chu ki nhé = cachnhau8 6 = Zy -Zx =8 (2)
(M R)=>7Zx=3(Li)vaZy=11 (Na)
b) Mb ta sy hinh thanh lién két giira B (F) va Y (Na).
Na + F — Na" + F~ —" NaF
[Ne]3s' [He]2s2p® [Ne]  [Ne]
Lién két gitra Na’ va F~ la lién két ion.

Vi du 2: Tong sb hat mang dién trong phér'l tr X,Y3 bang 152. S§ hat mang dién
trong hat nhan nguyén tir X nhiéu hon s6 hat mang dién trong hat nhan nguyén
ta'Y la 36.

a) Xéc dinh hai nguyén t5 X, Y va vi tri ciia chiing trong bang tuan hoan.
b) Viét cdu hinh electron cta céc ion: X', X**, Y2
¢) Viét cong thirc electron va cong thirc cu tao clia phan tir X, Y3

Giadi

47, +67, =152

. LA Zy =26 \
a) Ta cé hé: = => XlaFevaYlaO

27, -27, =36 Z,=8
o Vi tri:
Fe (Z =26): 1s*2s72p®3s?3p®4s?3d® O (Z = 8): 1s%2s%2p*
= 15%25%2p°3s?3p®3d%4s’ STT :8
STT :26 Chuki:2
Chuki:4 Nhom : VIA
Nhém : VIIIB

b) Cu hinh electron:
Fe? : 1572s%2p®3s?3p®3d°®
Fe* : 1s?2s%2p®3s3p3d°
S*° - 15%25%2p®3s%3p°
c¢) Cong thuec electron va cong thic chu tao cua phan i Fe,O;

Fe /Fe

Cong thiec electron Céng thirc cdu tao
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Vi dyu 3: Electron c6 mirc nang luorng cao nhit cua nguyén tr nguyén td A duoc xép
vao phén 16p dé c6 cdu hinh la 4s'. Oxit cao nhat clia nguyén t6 B tmg vdi cong
thirc B,O5, hop chét khi véi hidro ctia né c6 chira 1,2345% H vé khéi luong.

a) Xéac dinh vi tri ciia A va B trong bang tudn hoan va cho biét tinh chét hoa
hoc co ban cua chung.
b) Giai thich su hinh thanh lién két giira A va B.

Gidi
a) e CAu hinh electron diy du cua A: 1522522p(’2"523p64sl —>7Zr=2e=19
STT:19
e Vitricua A: {Chuki:4
Nhom :1A

e Tinh chat héa hoc co ban ctua K:
- K 1a kim loai dién hinh
- H6a tri cao nhat voi oxi 1a 1, cong thuc oxit cao nhét la K,O va hidroxit
tuong ung la KOH
- K»0 la oxit bazo va KOH la bazo manh (bazo kiém)
e Cong thire hop chét khi voi hidro cua B 1a BH. Ta cé:
1

%H = 1 .100% =1,2345 - Mz =80 - B laBr
+
B
e C4u hinh electron cua Br (Z = 35): lsz2sz2p(’3sz3p63d'04524p5
STT:35
= Vitri cua Br: {Chuki:4
Nhom : VIIA

e Tinh chat héa hoc co ban cta Br:
- Br la phi kim dién hinh.
- Hoéa tri cao nhét vai oxi 1a 7. cdng thitc oxit cao nhit 1a Br,O; va hidroxit
twong ung la HBrO,4 (hay Br(OH); = HBrO4.3H,0)
- Hoa tri véi hidro 1a 1, cong thirc hop chat khi véi hidro 14 HBr
- Br,07 la oxit axit va HBrO; la axit rat manh
b) Giai thich sy hinh thanh lién két:
K + Br - K- + Br~
[Ne] 3s%3p°4s' [Ar] 4s%4p’ [Ar] [Kr]

N~

_Céc ion K™ va Br™ duogc tao thanh c6 dién tich trai ddu, hut nhau tao nén lién
két ion trong phan tu KBr.
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Vi du 4: Hay viét cong thuc clectron va cong thirc cdu tao cla cac phén tir sau
day: SOz, PHs, CoHa, HCIO, SO,Cl,, PCls, NO,, H3PO3, POCl3, NH;, N;Os

Gidi
Phan tir Cong thirc electron Cong thire cdu tao
50 0LSs g (T)
X X
N 2t
0 o)
PH; H:P: H P
H H \ H
H
CH, H: C::C: H H-C=C-H
HCIO 1 :Q: Cl: H—-O-Cl:
:.(;1 o Cl
SOzClz e NOX O
$ 3 \
Cl* ~0 N
o Cl 0
PCls .Cl Tn
.. .. CI
:Cl | . >P__C,
TP Ch Ci |
o y L
Tl
NO, N A
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H;PO; H:O. H_O\
H:O: P ) O: H=0—=P==0
. " H
H-
POCl; - Cl
.l §
i X Cl——P—>0O
:Cl: P O /
- Cl
:(;1
NH . N.
3 S
H H H/ | T
H H
. N : O N .x . » Ay
o C 5 0 0

Vi du 5: Viét cong thirc ciu tao va cong thirc electron cua cac phén tir sau:
a) Cac oxit: K,0, BaO, Cl,07, CO,, CO, Fe;04, N>O.
b) Cac hidroxit: NaOH, Ba(OH),, AI(OH);, H,CO3, H,SO3, H3PO4,

HNO3, HNO,, HC1O,4, HC103, HCIO,, HCIO, H,SO4, HMnO,.

C) Cac muéi: Na2804, KNO}, BaClz, NaZS, FC(NO3)3, A1C13, KHCO},

NaHSO;, NH4C1, NaH2PO4, F682, A14C3, CaC2, BaS.

d) Hop chét véi hidro: HBr, H,O,, PHj;, HsS, H,0, COCl,.

Gidi
a)
Phdn e (Cong thiee electron Céng thirc cdu tao
K20 K[:0:7K" K'0*K"
BaO Ba> [:0:]" Ba*'0*
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:0: - O

Cl,04 Lo XL XL
‘0XCl:Q: Cl.0: 0<—Cl—O0—Cl>0
oo X X X X X X + +
O O 0 0O
CO, 0::C =0 0=C=0
Fe304 0: Fe :0: Fe:0:Fe =0 O=Fe-O-Fe-O-Fe=0
DN 2N
N,O N ;(O N/ \O
b)
Phan tr Céng thiee electron Céng thirc cdu tao
NaOH Na'[:0: HJ Na’‘0—H
Ba(OH), Ba®"2[:0: HI H-OBa’"0—H
Al(OH); 0: H O
Al O H Al—O—H
O H O—H
H,S0; H:0:S:0:H H_O_f_O_H
6 O
: H:O: H-O
H:O H-O
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H,SO;

H:O:

H:O-

H-O_ -,
H-0~ S\O

H3PO4

H:O:
H:0:

P

H-O

~N
H-O— P—>=O
H-O

HNO;

H:0:N

H—-O—N
N

HNO;

H O N

}PO—N§

HC1O4

H O

Cl

XX

H—O—Cl—» O

HCIO;

H O

Cl |

X X

H—O—Cl—» O

HCI1O,

H O

Cl:

XX

H—O-él :

HCIO

H O

cl:

H—0-Cl:
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H,SO4

H:0: 0

H:0" +0:

HMnO4 :O: o)
H O Mn ‘O T
X H—O—Mn —» O
O
0]
c)
Phdn ne Cong thirc electron Cong thirc cdu tao
Na>;SOq4 Na' T:0: ’S(O Na+-o\s/0
S
Na"[:0" Xxb: Nat0T o
KNO; .. ..0: . 9
K TO:N ', K O'—N\
*0: 0
BaCl, Ba' 2[:CLT Ba’" 2CI
.20
FC(NO3)3 :Q:N X %O
x O 0—N
e ~a
.. =0 / 20
Fe :O:N .. Fe—O0—N
xO: \ 8O
o o—NZ
O N } \O
xO:
AlCl; ::C_'l: Al :Cl: Cl_'LI\I_CI
:Cl: Cl
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KHCO; K+ '[::Q.; K O-\
.. .Cu0: =0
H:O - H—O
NaHSO;3 Na+'[:_(.),. : < ,&O Na+O'\S//O
H:O H—o”
NH,4Cl H I }," + .
H:N:H Cl H N—H Cl
i_l' |
H
NaH,PO;4 Nah[ibj . Na+O'
HOf PO H—0—=P—>0
H O H=0
AlCs Al ::C: Al =CAL:Ca Al C C C
NN
AZ a”Z A N
CaC, e c
Ca Ca/ ‘
. C \
C
BaS Ba :.S: Ba=—S
e)
Phdn ne Céng thirc electron Céng thirc cdu tao
HBr H :ér: H—Br
"\
H,0, H:0: O: H 0—0
2 G \H
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P
PH; H:P:H AN
H H
H,S H S H /S\
H H
H,O H:0: H /O
H H
COC]Z Cl : Cl
:0:: C O0=C
“Cl: cl

DANG 2: XAC PINH BAN CHAT LIEN KET HINH THANH

Phicong phap:

TRONG HQP CHAT

Dua vao hi¢u d§ dm dién gitra hai nguyén tir tham gia lién két dé du doan mot
lién két dugc hinh thanh thudc loai lién két i ion, lién két cong hoa tri c¢6 cuc hay

lién két cong hod tri khong cuc.

Hiéu d 4m dién

e peA A
Loai lién ket

0,0— <0,4
04< — <17
21,7

Lién két cong hoa tri khéng cuc
Lién két cong hoa tri co6 cuc
Lién két ion

Vi dyu 1: Nguyén tir ciia nguyén té X c6 tong so electron thuoc phénlopplall.
Dién tich hat nhan nguyén ttr ciia nguyén td Y la +14,4.10°" Culong. Lién két

gitra X va Y thudc loai lién két nao ?

Theo dé ra, ciu hinh electron cua X:
15°25%2p%3s%3p° = Zx = 17 (C))

=9 (F)

14,4.107"

Y 61077
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Trong phan tu ClF’, hiéu d6 am dién cua FF va Cl 1a 3,98 - 3,14 = 0,84, li€én két
gitta Cl va F 1a lién két cong hod tri ¢o cuc.
Vidu 2: (;ho cac hop cbét sau: K5S04, CaOCly, Ba(NOs),, Fe(HCO3), trong cac
hop chat trén, hop chat nao
« ¢6 lién két ion - cong héa tri ?
« lién két ion - cong hoa tri - phéi tri (cho - nhén) ?

Giai
C6 lién két ion - cong hoa tri Lién két ion - cong héa tri - phéi tri
(cho - nhan)
o CaOClz o KzSO4
1:0 Cl: 0-Cl | K'1:0. g Ko O
Caz*-k . __»CaZ’ ...S\‘.O.. Y \S/
[:CL: Cr L D K / \
K [:0° O: O o
o Fe(HCO;),
H:O- H—O\ o Ba(N03)2
.0 ,C=0 - ®)
o € fe—O 2N Y ye i
Fe' — \O Ba~' 2 [:0: \\(.).' —Ba 2 [O—N\
0:c 0 ~C=0 = 0
H O H-0O

Vidy 3: a) Dua vao do am dién hay sép xép theo chiéu giam do phan cyc cua lién
két gita hai nguyén tir trong phén tr cac chét sau:
Ca0, MgO, AIN, Ny, NaBr, BCl,, AICl3, CHa, ALLO3,
CuClz, HzO, NazS, FCSZ, HzS, F€3O4, KBr
Phan tir ndo c6 lién két ion? Lién két cong hoa tri c6 cuc va khong co cuc ?
b) Hay néu ban chét lién két trong cac phan tr sau:
AgCl, HBI‘, NH3, HzOz, NH4NO3, BCClz, A1C13, PCls, SF(,.

Giai
a)
Phan Hiéu d6 am dién Loai,lién Phén tu Hiéu d6 4m dién Loai lién
tu (Ay) két (Ay) két
Ca0 | Ax=344-1-2,44 | lon Al,O; Ax = 3,44 - 161= | lon
1,83
MgO | Ax = 3.44 - 131=| lon H,0 Ax = 3,44 - 220=| CHT c¢o
2,13 1,24 cuc
AIN Ay = 3,04 - 1,61=| CHT ¢o Na,S Ax = 2,58 - 093 = | CHT c¢o
1,43 cuc 1,65 cuc
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N, Ax =0 CHT FeS, Ay = 2,58 - 1,83 = | CHT «¢o
khong cuc 0,75 cuc
NaBr | Ay = 2,96 - 0,93= | lon H,S Ay = 2,58 - 2,20 = | CHT
2,03 0,38 khong
cuc
BCl, Ay = 3,16 - 2,04=| CHT «¢6 CuCl, Ay = 3,16 - 1,90 = | CHT c¢o
1.12 cuc 1,26 cuc
AICl; | Ay = 3,14 - 1,61= | CHT ¢6 Fe;O, Ay = 3,04 - 1,83 =} CHT <o
1,53 cuc 1,21 cuc
CH, Ay <= 2,55 - 220=| CHT KBr Ay = 2,96 - 0,82 = | lon
0,35 khéng cuc 2,14

Hi¢u d6 4m dién cang 16n thi lién két trong phén tir cang phéan cuc = Day gdm
cac chat dugc sap x€p theo chiéu giam dan dé phan cuc nhu sau:
CaO, KBr, MgO, NaBr, Al,03, Na,S, AICl;, AIN, CuCl,, H;0, Fe3;04, BCl,,

FeS,, HaS, CHy, N»

Vi du 4: a) Mot nguyén t6 R va mét nguyén t5 X co cdu hinh electron phén 1ép
ng9éi cung lan luot 1a: 2s' va ,2p5 . Xac dinh cac nguyén ,t(A) R, X, cdng thic hop
chat gitra ching va loai lién két hinh thanh trong hop chat thu duoc.

b) Dua vao do am dién hay néu ban chat lién két trong cac anion:
HCO;, ClO;,S0; .
¢) Tim cation M~ ¢6 cau hinh electron phan 16p ngoai cung la 2p6 va anion X’
¢6 cdu hinh electron phan 16p ngoai cung 1a 3p®. Cho biét lién két hoa hoc giira hai
ion trén thudc loai lién két gi.
d) Cap chdt nao sau day mdi chat déu chura ca 3 loai lién két (ion, cong hoa tri,
cho - nhéan)
(1) NaCl, H,O (2) NH4Cl, ALLO; (3) KHSO4, KNO;
(4) Na,S04, Ba(OH), (5) SO3, SOs.
Gidi
a) C4u hinh electron day du:
R: 1s2s' > Zg =sbe=3 - Rlaliti (Li)
X: 1525%2p° > Zx =sb e =9 - X la flo (F)
Lién két gitra Li va F thudc loai lién két ion.

Li. + B — L o+ R Dt g
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b)

Ban chét lién két

Anion Cong thic cAu tao Hiéu d§ am dién
( o, - Axo-n=3,44-220= | 4liénkétcong
_ H =20 1,24 héa tr,i co cuc: 1
HCO; / Axc-o=3,44 - 2,55 = lién két O :H va
o’ 0,89 2 lién C=0
9] 1- Ayci-0=3,44-3,16=| 4lién két cong
; 0,28 héa tri ¢ cuc
ClO; Ch=¢ ClI==o0
2\,
O o
o) 72- Axs-o=344-2,58= | 4liénkétcong
: 0,86 héa tri c6 cuc
2- ! S=O
SO 4 S \\
N0
O o

¢) C4u hinh electron day du:
M’ 15%25%2p® — M: 15%25?2p®3s! = Zy = s6 e = 11 = M la natri (Na)
X 71 15252p%3s73p8 = X: 15252p%3s%3p° = Zx =sb e = 17 = X la clo (Cl)
= Lién két giira Na va Cl thudc loai lién két ion vi dugc hinh thanh boi 1 kim
loai di€n hinh va 1 phi kim di€n hinh

N\

Na. +  .CL —= Na" + [CI] —2s Nac
d) Cap (3)
K'Q
\_~r 0
/\ Na 0'—1\\
H—O 0
(KHSO,) (NaNO3)

DANG 3: MO TA SU TAO THANH LIEN KET VA CAU TRUC HINH
HQC CUA PHAN TU

Vi dy I: St dung phuong phép cdp electron hay phuong phap lién két hoa tri (viét t:flt
la VB - Valence Bond) va mé hinh VSERP hdy cho biét su tao thanh lién ket,
trang thai lai hod cia nguyén tir trung tAm, dang hinh hoc cua céac phén tir sau:
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a) 802C12 b) PF3C12
Gidi
a) Xét phan ta SO,Cl,

012822134
ci:3s%3p* [J] [ [H[ 1]
TTT1T] T 1]
NI
q. III 3p° Kich thich S":[jj 3p°

3s 3s'

HNEEN

Lai hoa sp3 S" ) n 3d’
;ﬁ__J

40’

O trang thai kich thich S lai hoa sp® vai cdu tric tir dién, goc lai hoa 109°28",
Khi hinh thanh phan tir, 4A0,,* chua electron doc thén s& xen phu véi 2 AO;,
chira electron ddc than cua hai nguyén tir O va 2 AO;, chita electron ddc than cua
hai nguyén tr Cl tao 4 lién két 5. Ngoai ra, con c6 su xen phu bén cua 2 AOj4
chira electron dc than cia S vai 2A0,, chira electron doc than cia 2 nguyén tir O
tao hai lién két .

Do céc electron trén lién két S = O ddy manh hon trén lién két S - CI nén géc
lién két khac géc lai hoa ban ddu va phan tir ¢6 cAu tric tir dién léch.

HEEER

i oy
s

o (¢}

So d6 ciu tao phéan tu:

cr: [ [H] 1]
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Td-p

CAu trac phan tur:

h‘) >109°28'

\\\\S
Cl \ 0
<109"28' Cl
b) Xét phan tir PF;Clo

F: 2sz2p5 ll
c1:3s%3p° [ [T H] 1]

HEEEE

RN
p. 3’ Kihhich oy 7] W

, L3 ;
352 S 1

N annnnn
S

SAO,3

0 trang thai kich thich P lai hoa sp’d véi cdu triic thap tam giac. Khi hinh thanh
phén tor SAOq,* 4 chira electron ddc than s& xen phu véi 3A0;,, chira 3 electron doc
than cta ba nguyén tir F va 2 AO;, chura hai electron déc than cua hai nguyén tx Cl
tao S5 lién két 6. Do dd am dién x > ¥ 1 nén goc lién két khac goc lai hod ban dau.
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So db cdu tao phan tur:

c:[tTH ] [ cF

o | Yt F

Py T[Tt t]

<HIIE F

Vi du 2: a) Hay cho biét cdu truc hinh hoc cua cac phéan tir PH; va AsHs. So séanh

hai goc lién két ITPTY va ITAsH va giai thich.

b) Cac phan tir POF; va POCl; ¢6 cdu truc hinh hoc nhu thé nao ? Géc lién két
XPX trong phéan tir nao 1on hon ?

¢) Nhitng phan tir nao sau ddy c6 momen ludng cuc i6n hon 0 ?

BF;. NHj. Siky. SitICls, SF;, O,

Gidi

a) Ca hai phan tr déu c6 cdu truc chép tam giac vi nguyén tir trung tdm lai hod
sp’ chua hoan hao (con 1AQ lai hoa sp’ chira cap electron ty do khong tham gia
lién két).

[',' As
/N /N
H ! H el H

Goc HPH > Goc m vi xp > Yas nén luc déiy tinh dién cua hai cép electron
trén hai lién két P-11 manh hon trén hai lién két As-H vi khoang cach giira ching
gan nhau hon.

b) Hai phan tor POF; va POCl; déu ¢6 céu truc tir dién léch vi P & trang thai lai
hoésp3(n:3+ 1 =4).
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ﬁ ﬁ
P
S/ \\F / \\ o
F Cl
F cl
Goc FPF < CIPCI vi Cl ¢6 dé am dién nho hon F nén khoang cach giira hai

cap electron dung chung trong hai lién két P-F xa hon trong hai lién két P-Cl

= Luc déy tich dién nho hon.

c)
Cl i N /F
N "N 5 0 ! si
H/lll\n . /SI\ i |:/ \F 0/ \() F/[3\~l: F/ \F
¢l 3 “ Sp3 sp’ SP2 SP3
sp" sp
(n>0) (n=>0) >0 (>0 (=0 (n=20)

Vi du 3: St dung md hinh vé su ddy nhau cua céc cap electron hod trj (md hinh
VSEPR), du doan dang hinh hoc cua cac ion va phén tu sau: BeH;, BCl3, NF;,
SiF;",NO;.1;.

Gidi
e BeHy: dang AX,Eo. Phan tir c6 cdu trac thiang H-Be-H
¢ BCls: dang A)§3Eo, Frong d6 c¢6 mét "si€u cdp"” cua lién két d6i B=CI. Phan tu
c6 dang tam giac déu phang.

ICl

1~ 120°
NN
s’ Cl
e NF3: dang AXE,. Phan tir c6 dang hinh chop tam giac déu véi N nam & dinh

chép. Géc FNF nho hon 109°29' do luc ddy manh hon ctia cap electron khong lién két.

)
PN

e SiFF;": dang AX¢Ey. Ion c6 cdu tric bat dién déu.
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N /F
— '\
F

F

e NO} : dang AX,Ey. Ion ¢6 cu tric duomg thing ([O=N=0]")
eI : dang AX,E;3, 1 ¢ trang théi lai hod dsp3 trong d6 6 hai lién két I-I dugc uu tién

nam trén truc thang dimg, 3 obitan lai hoa nam trong mat phang xich dao (vubng goc
véi truc) dung dé chira 3 cap electron khong lién két. Ion c6 cAu tric duong thing.

I

N
ol

Vi dy 4: Cho cac phén tr va ion sau: NO,, NO; va NO;. Hay viét cong thirc
Lewis, cho biét trang thai lai hoa cua nguyén tu trung tam, du doan dang hinh
hoc cua cac phan tir va ion noi trén, dong thoi sip xép cac goc lién két trong
ching theo chiéu giam dan. Giai thich.

Giai

: @
N ® N
0 \\\(-)-: O=—=N=0: | (,)@,/ \\

0:
lai hoa sp’ lai hoé sp lai hoa sp’
dang goc dang duong thang dang goc

Trong NO,, trén N ¢4 1 electron khong lién két, con trong NO; trén N ¢6 mét
céap electron khong lién két nén tuong tac day manh hon
— Géc ONO trong NO; nho hon trong NO,
Vay goc lién két: NOJ > NO, > NO;
Vidu 5: a) St dung phuong phép cép electron hay phuorn,g phap lién két hoa tri (viét tit
la VB - Valence Bond) hdy mo ta su hinh thanh lién két trong phan tr H>SOj.

b) Cho cac chit sau: Cl,0, F,0; hdy so sanh va giai thich cac gia tri goc lién
két va d¢ phan cuc cua chung.

¢) Cho biét trang thai lai hoa cua nguyen tu trung tdm va dang hinh hoc cua
mdi phén ttr va ion sau: NCls, XeFs, NH4 ', PCls, BFs, SFq,
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Giai
a)

H: 1s'
o2 [ 4[4

S:...3s73p" f‘ H 14 Kich thich

Y

e AR t1
iR EA RN

Lai hou sp
3

sp

3d?

* %

4A0

3s

O trang thai kich thich thir nhat nguyén tir S™ lai héa sp® véi cdu truc tir dién
déu. goc lién két 109728,

Khi hinh thanh phan tu 4 AOy,* chira electron s¢ xen phu voi 4 AO, chira
electron ddc than cua 4 nguyén tir oxi tao 4 lién két o. Ngoai ra, con cd su xen phu
bén cia 2 AOsq4 chita clectron ddc than cua S** véi 2A0,, chira electron doc thin
ctia 2 nguyén tir O tao 2 lién két mg. va su xen phu truc 2 AOy, ciia 2 nguyén tir H
voi 2 AOs, chura electron ddc than cua hai nguyén tu O con lai tao hai lién két o.

Do céc electron trén lién két S=O day manh hon electron trén lién két S-O nén géc
lién két khac voi goc lai hoa va cdu triic hinh hoc ciia phan tir 1a tir dién khong déu (léch).

So dé cdu tao phan tu:

H: [ 4] K

o2

1~

98]
a

o 4yt
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Céng thirc ciu tao:
H—O

\ A

VAR

H=-0

0O

b) Trong 2 phan tr, O déu & lrang thai lai hoa sp® voi cdu tao nhu sau:

Goc lién két:

D6 phan cuc phan tu:

o)

110°

0,78D

QA
N

103°
0.03D

Lién két O-Cl phén cuc vé phia nguyén ta O, con lién két O-F phan cuc vé
phia I' = khoang cach giira hai cép electron lién két trong phén tir C1,0 nhé hon,
luc day tinh dién manh hon nén goc lién két 16n hon.

Irong phan tu CLO, mé men ludng cuc cia lién két va cap electron tu do 1a
cung chiéu con trong phan tu 20 la nguge chiéu. Do vay p (Cl,0) > u (F,0).
c) Trang théi lai hoa va ciu truc hinh hoc:

N1,

;
}I/'\“

Dang: Thap tam giac
N lai hoa sp’
PCl;
Cl

Cl
Dang: Ludng thap
tam giac Br
P lai héa sp’d

XCF4

Vudng phang
Xe lai hoa sp’d?
BrF;

F

T\I'Sr<r
F/ . £

Thap vudng
lai hoa sp°d’ S

/T\
H

NIL{
H +

|

Tt dién déu

N lai héa sp’
SF

Bat dién déu
lai héa sp’d?
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Vi du 6: M0 ta dang hinh hoc cua cac phan tir sau: SOF,, PBr;Fs.
Giai
o SOFy:

F:..2s2p° H H HT

o' M| (M 4]} Smimain o (M|

S:.3s%3p* H H f f Kich thich

5AO0,’g

? ? ? Lai héa sp’d

Khi hinh thanh phan tir thi 4 AOpr chira electron dc than cua nguyén ta S

d
xen phil véi 4 AO,, chira electron doc than ctia nguyén tir F tao 4 lién két 6. Con
1 AOSP., , Chtra cap electron tu do s€ tham gia tao lién két cho nhén véi AOy tréng
cia O,
F F
F F
- I / hay o———L/
0] S\ ~__
| |
F F
Do d6 am dién cua cac phéi ta khac nhau (x> y0) nén c4u truc hinh hoc ¢6 su
thay d6i chut it so vé&i cu triic ludng chop tam gidc. Noi cach khac co su ddy giira
electron lién két S=O va lién két S—F lam cho goc OSF > goc lai hoa, géc ISF <

goc lai hoa (cac electron lién két S=0O day electron manh hon cac electron trén 1én
két S—F) do dai lién két S=O < S—F.
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CAu tric hinh hoc cta phan tir:

® PBr2F3:

F:.2s72p° H H H f
Br: ..4s%4p’ H H H f

P:.35°3p’ ?‘ ? ? ? Kich thich
P EREE R L LR 1
: f

: B
' 3d . 3d°

' ? ? f Lai hoa sp'd f 1 f ? ?

5A0 4

Nguyén tur trung tdm P & trang thai kich thich lai hoa sp3d. Do d6 phéan tu co
cau truc ludng choép tam giac. Khi hinh thanh phéan tu 5AOSp‘ , chua 5 electron
doc than cua nguyén tr P xen pha véi cac AO chira 1 electron dgc than cua 2
nguyén tir F va va 3 nguyén tr Br tao nén 5 li€én két o. Vi d¢ am di€n xr > xsr nén
gdc lién két khac goc lai hda ban dau.

F\ \P(Br
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Vi du 7: Phan tir NH; c6 dang hinh chop tam giac déu (nguyén tir N & dinh hinh
chop). Ton NH; cé dang hinh tr dién déu (nguyén tir nito nim & tdm cua tir
dién déu). Dua vao su xen phu céc obitan, hdy moé ta su hinh thanh cac lién két
trong phan tu NH; vaion NH .

Gidi

Trong phén tir NH; va ion NH, , N lai hoa sp>:

Lai hoasp' . f‘ 1 ? ?
4A0;,’

Trong NH; mot obitan lai hoa sp® co cap electron khong lién két, con 3 obitan
lai hoa sp® khac vai 1 electron doc than xen phu véi mot obitan s ciia nguyén tir H
¢o 1 electron, tao ra cac lién két o bén ving.

Trong NH |, ngoai 3 lién két o nhu trong NHj3, con 1 obitan lat hoa sp3 voi doi

electron xen phii véi AO 1s ctia H' khong ¢6 electron, tao ra lién két o thu 4.

H

H

i i H ) H

NH, NH,

Vi du 8: Su pha v& céc lién két CI-CI trong mét mol CI-C1 doi héi mét ning luong
bang 243 kJ (nang lugng nay c6 thé sit dung dudi dang quang nang). Hay tinh
budc song cia photon can sir dung dé pha v lién két CI-Cl caa phan tir Cl,.
Cho: tbc do anh sang ¢ = 3.10® m.s™"; hing s Planck h = 6,625.10%* J.s™"; hing
sd Avogadro N = 6,022.10% mol™.

Gidi
Cly + hy — 2Cl
3

=g=hy= he Llon =4,035.10" (J/phan tr)

A 6,022.10%

~34 8
= A= he _ 6,625.10 7.3.10° 4,925.107 (m) = 4925 (nm)
€ 4,035.10"



DANG 3: BAI TOAN VE MANG TINH THE

Trong tinh thé, cac don vi cdu triic (nguyén tir, phén ti, ion, ...) dugc phan bé
mot cach tudn hoan theo nhitng quy luat nhét dinh tao thanh mdt mang ludi khong
gian déu dan. Tir d6 co thé coi tinh thé dugc hinh thanh tir cac 6 mang co s& duge
goi la té bao so dang. C6 céc kiéu mang sau:

1. Mang lap phuwong don giin

e Néu chi & cac dinh cua té bao so dang moi cé cac dop vi cdu truc thi mang
tinh thé dugc goi 1a mang 1ap phuong don gian.

o S6 nguyén tir trong mét 6 mang co so:

Ta can nhd rang trong tinh thé c6 vo s té bao so dang (khong phai chi cé mot
té bao don doc) nén 8 té bao cung chung mét dinh, méi don vi ciu tric & 8 dinh
thugc 8 té bao. Noi cach khac chi 1/8 don vi cu tric thugc mdi té bao. Trong
mang ludi don gian (8 dinh) nhu vay chi co (1/8)x8 = 1 don vi ciu tric

T¢ bao don vi mang ldp phieong don gian
Nhu vay trong té bao don gian c¢6 1 nguyén tir
Vidu I: a) Cac ion Csf va CI' cp ban kinh tuong ung r. = 1,69 AO, r.= 1,81 AL,
Hay tinh canh cua té bao so dang cua tinh thé CsCl.
b) NaCl ¢6 khéi lugng riéng d = 2,165 gam/cm’. Hay tinh téng ban kinh r. + r.
(NaCl = 58,44, N, = 6,02.10%).
Gidi

a)

CsClI két tinh trong mang luéi lap phuong don gian (d6i véi mdi loai ion).

AC, BD la nhiing dudng chéo cua hinh ldp phuong (xem hinh trén). Véi BC 1a
dudng chéo cua mot mat ta co:

BC?=a’ +a* = 2a’ va AC’ = AB? + BC? = 3’

= AC=a3
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Tir hinh v& ta ¢6: AC = 2(r, +1.) = a MJ§~L§Q—4,O4A°

b) Tinh thé NaCl c6 cdu triic mang lap phuong tdm dién nén mdi té bao co s&
¢6 4 phan ta NaCl
Goi a la canh cua hinh 1ap phuong, m la khéi luong cua 1 phan tir NaCl thi ta co:
4m |4m \/ 4.58,44

d=— =a - 23 6
a’ d 6,02.10-.2,165.10

Nhin vao mdi canh cia hinh lap phuong tdm dién ta thdy cac ion am (CI’) va
duong (Na") tiép xuc nhau nén:

=5,64.10""m = 5,64A°

a

a=2(r.+r)o>r+r,=— =28A°

2. Mang lap phwong tim khoi
Néu & tdm mdi té bao co s& c¢6 thém mot don vi cdu truc thi ta c6 mang ludi
tinh thé 1ap phuong tam khoi.

Té bao don vi mang ldp phuwong tam khoi
. 1
e S6 nguyén ur trong mét 6 mang co so. 1 + §.8 =2 (nguyén tu)

o Tinh do ddac khit:
Xét 1 don vi mang lap phuong tdm khdi ¢6 canh =a = V, =a’.
Xét theo dudng chéo cua hinh ldap phuong. Cac nguyén tir xép sat nhau nén:

a3

4R——

47r3R 811 (i)

Vay d0 dac khit cia mang tinh thé 1ap phuong tdm kh01

8n (a«/_)
Vg e
N 100% = %
Vi a

Thé tich choan chd cua 2 nguyén tir: Vyy = 2.

.100% = 68%
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2m,, 2M

o Khoi luong riéng (d) cia nguyén tu kim logi: d= ——— —
Vi a’.N,

(gam/cm’)

Trong doé:
- M: Nguyén tir khéi caa kim loai (gam/mol).
- a: D0 dai canh cua 6 mang co s& (cm).
- Na = 6,023.10* nguyén tir/mol: Hang sé Avogadro.
Vi du 2: Sat o (Fey) két tinh trong mang ludi 1ap phuong tdm khéi, ngyuén tir co
ban kinh r = 1,24 A°.
a) Hay tinh canh a ciia mdi té bao so déng va ti khéi cua sét (Fe = 56)
b) Tinh phan tram thé tich khéng gian trong trong mang tinh thé cua Fe,
Gidi
a) Tur hinh vé& ta c6: BC? = a’ + a® = 2a® = AC? = BC? + AB? = 3a2
= AC=2a+3

MB3i té bao c6 chira 2 nguyén tir Fe do dé:

=2 - 2.56 = 7,95 (gam/cm®)

v 6,02.107(2,86.107%)°

b) Vig = 2.%.;”3 = 2.% 3,1416.(1,24.10"%’ = 1,6.10° m®

1,6.107%
(2,86.107"%)°
= D6 trong = 100% - 68,27% = 31,72%

3. Mang lip phuwong tim dién
Néu & tdm cac mit con mot don vi cau truc thi ta co mang ludi tinh the lap

D¢ dac khit = =0,6827 ( = 68,27%)

phuong tdm dién.
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Té bao don vi mang ldp phuong tam dién
¢ . o A . 1 1 A s
® SO nguyén tw trong mét 6 mang co so: 8.§ + 6.5 = 4 (nguyén tur)
o Tinh d¢ ddac khit:

Xét mot té bao so ding mang tinh thé 1ap phuong tim dién c6 canh=a = Vy=a
Céc nguyén tir kim loai x€p sat nhau. Xét theo dudng chéo ctia mét hinh vudng:

av2
4

3

4R= a2 =>R=

47 a\[_

Thé tich choan chd cua 4 nguyén tir: Vi = 4.— (———)’

3
Vay d6 dic khit cua mang tinh thé 1a:
41t (a\/— )
v an ave
X 100% :—3-74—.100% — 74%
T a
, dm,. .
e Khoi luong riéng ctia kim logi: d = Myt _ ? M (gam/cm’)
Vi a’.N,

Trong d6: M: Nguyén tir khéi cua kim loai (gam/mol)
a: Pg dai canh cua té bao so dang (cmj)
Na: Hang sé Avogadro (Na = 6,02. 10 nguyén tu/mol).
Vi du 3: Thuc nghiém cho biét & pha rin, vang (Au) c6 khéi lugng riéng la
19,4 gam/cm’ va ¢ mang ludi 1ap phuong tim dién. Do dai canh cua 6 mang don vi
14 4,070.10™"° m. Khéi luong mol nguyén tu cua Au la 196,97 gam/mol.
1. Tinh phan tram thé tich khdng gian tréng trong mang tinh thé ctia Au
2. Xac dinh s6 Avogadro (N)
Giai ‘
a) Canh hinh 1ap phuong = khoang cach hai dinh ké nhau = a = 4,070.1~0'l°m.
Khoang cach tr dinh dén tdm mat lap phuong 1a nira duong chéo cia moi mat
1 2 2 R 3 , A A ta . N 5
vuong: 5 a +a = % < a d6 la khoang cach géan nhat gilra hai nguyén tu
bang hai lan ban kinh ctia A
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b @ . _a _ 4070107
2 22 22
e Thé tich cua mdi té bao co so:
Vi =a’ =(4,070.10"%% = 67,419143.10 m’
e Thé tich Au trong mdi té bao co s& = Thé tich ciia 4 nguyén tr Au:

=1,439.10""m

Vi = 4x%7r.r3 = 4x% x(3,1416)x(1,439.107'%° = 49,927.10% m’

Ve _ 49927.107°
\Y, 67,419143.107"

= D¢ trong = 100% - 74,054% = 25,946%

b) Tinh sb Avogadro

e 1 mol Au chira N nguyén tir Au c6 khéi lugng 196,97 gam
196,97

e D¢ dac khit = =0,74054 (= 74,054%)

= Khdi lugng cua 1 nguyén tir Au =
A
e (J pha ran, khéi lugng riéng ciia Au la
d= 4m,, _ 4.196,97
v, a.N,
_ 419697 _ 4.196,97
a'd (4,070.107%)*.1,94.10°
Vi du 4: Nguyén té X la kim loai. Té bao don vi (6 mang co so) lap phuong tdm
dién cua tinh thé X, c6 canh 3,71.10"® cm. Khéi luong riéng ciia nguyén té nay
1a 3500 kg/m’.
1. Tinh phan tram thé tich ctia té bao bi chiém bai cac nguyén tur.

= Na = 6,02386.10>

2. Xéc dinh tén nguyén té X.

Liy sb Avogadro Ny = 6,022.10% nguyén ti/mol

Gidi

3,71 A
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7é bao don vi mang ldp phwong tdm dién
. 1 1 A s
a) SO nguyén tur trong mdt 6 mang co s& la: 8. 3 + 6. ) =4 (nguyén tr)
Céc nguyén tir kim loai xép khit nhau. Xét theo duong chéo cua hinh vudng:

4r=a+2 —+r=¥

A ey e . . - dmr’  ma’2
- Thé tich cua cac nguyén tir trong 6 mang co s la: Vyr = 4. 3 = p

- Thé tich cua mot 6 mang co s la: Vi = a’

=> Phan tram thé tich cua té bao bi chiém béi cac nguyén tr la

na’\2
50+/2.3,14

V. - -
Ve 6 _100%:—3——=74,01%

.100% =

TT a

% (gam)

b) Khéi lugng clia 1 6 mang co s la: myt =

my, 4M;
Vi a'N,
a'dN, (3,71.10%)".3500.107.6,022.10*
4 4
= Vay X la Al
Vi du 5: Pin mat troi ché tao tur nguyén t6 X c6 kha nang chuyén nang luong anh

sang mdt troi1 thanh dién nang, cung cap cho céc thiét bi trén tau vii tru. X ¢6 cau
triac tinh thé lap phuong tdm dién vdi canh a ctia 6 mang co so bang 5,34 A", Néu

= Khéi luong riéng cua X: d =

= Mx = = 26,907 gam/mol

moi 6 mang co s& duoc chia thanh 8 hinh 1ap phuong con véi canh 5 thi c6 thém

4 nguyén tu X chiém 4 tdm cua 4 hinh 1ap phuong con. Maéi nguyén tir X trong
tinh thé lién két voi 4 nguyén tr X ;an nhau nhét bang cac obitan lai hoa sp’. Khéi
lugng riéng cua X 1a 2,45 (gam/cm”).
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1. Tinh phan tram thé tich cua té bao bj chiém bdi cac nguyén tir.
2. Xéc dinh tén nguyén té X.
Lay s6 Avogadro N = 6,022. 10 nguyén ti/mol

Giai
2
1
a r
L
O mang co so Hinh ldp phicong con c6 nguyén tie X ¢ tdm

1. S6 nguyén tr trong mot 6 mang co so la: 8. % + 6. % + 4 = § (nguyén tr)

Xét mot hinh 1ap phuong con. bat ki ¢6 tam la nguyén tir X (chang han hinh lap
phuorng con 1). Theo qui wdc riguyén tir & tdm cua hinh 1ap phuong con tiép xic
voi 4 nguyén tu ¢ dinh cua hinh nay va ching duogc coi 1a c6 dang hinh cau.

Ta c6: AC =4r= AB’ + BC” \/(—) a . & :r:'ﬂg—

2 8

4 327r af \/—na

- Thé tich cua 8 nguyén tu: Vnr = 8.—mr
S NS 3 U8 16

- Thé tich cua mdt 6 mang co s¢: Vi = a’
= Phan trdm thé tich cua t€ bao bi chiém bdi cac nguyén tir la

nax\/—

Vo 7 .
N 100% = —5 100%:‘/53’14.100%:34%
Vo, a’ 16 .
2. Khéi lugng cua 1 6 mang co so la
MX
mny = (gam)
A /s
" . iy 8M
- = Khoi lugng riéng cua X: d = Myt _ X
Vi a'.N,
*d.N 107%)%.2,45.6,022.10” ‘
= M= 9N, _ (534107 : 2002210 _ 78,083 gam/mol

= Vay X la silic (Si)
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4. Mang luc phuong

o Tinh s6 nguyén tir:

S& nguyén tr trong mot 1é bao co s6 = 12.6 +

1

Tu giac ABCD la tir giac déu canh a. Ta co:

e Tinh dé dac khit:
BN=k= 2
3

Suy ra: Vy = C.Sqay =

. V.
Vay do dac khit cua mang tinh thé = V—‘ =
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2a\/—

a

AN=h=¢/2~= \/AB“—BN
2«/—a 6a- «/-

Ve

fé.in
3

B

-
\
\

T4

IBI=T s

a’ —(—)

= 3424

4 a
R'=6.~m(5) =na’
3 (2)

3
m.a
324

O mang co SO

_=0,74 (74%)

2.-;_— + 3 = 6 (nguyén tir)




C. BAI TAP

1. Nguyén tir cua nguyén té phi kim A c6 electron cudi cung ¢ bd 4 sd luong tir
thoa man m; + /=0 van+mg=1,5. lon BAZ™ va CA " lan lugt c6 42 electron
va 32 electron. Viét cong thirc ciu tao va cho biét dang hinh hoc cua hai ion
A3BY va ACY

2. Mang luéi tinh thé KBr c¢6 dang 1ap phuong tdm dién voi thong s6 mang a =
6,56A0. Hay tinh khoi lugng riéng cua tinh thé KBr. Cho M = 39; Mg, = 79,9;
Sé Avogadro N = 6,023.10%.

3. M6 ta su tao thanh lién két va cau tric hinh hoc ctia phén tir CHy.

4. Cho ba phan tir c6 cong thuc phén tir dang AB;: BF3, NF3, IF3. Hay gan sd liéu goc
lién két BAB: 90°; 107° va 120° phi hop voi ba phan tir da cho. Giai thich.

5. M6 ta su tao thanh lién két va ciu triac phén tir AICI; ?

6. M6 ta su tao thanh lién két va cau tric phan tir BeH, ?

7. Nang lugng lién két cua BF3 bang 646 kJ/mol con cua NF; bang 280 kJ/mol.
Giai thich su khac bi¢t nang lugng lién két nay

8. Trong hop chat XY,, X va 'Y la hai nguyén t6 & cung mot nhom chinh thude hai
chu ki lién tiép trong hé théng tudn hoan. Téng sé proton trong hat nhin
nguyén tir cua X va 'Y la 24.

a) Viét cdu hinh clectron cua X, Y va cac ion X*, Y%
b) Viét cong thirc clectron, cong thic ciu tao cua hop chét XY, va cho biét
phan tu do ¢o céc loai lién két nao ?

9. a) Cho biét trang thai lai hoa cua cac nguyén tir trung tdm trong cac phan tir va
ion sau: NOj3, SO i' , NH3, HCIO3, H3PO4. Cho biét phan tir hay ion c6 cuc ?
Khoéng cé cuc ?

b) Cho biét kiéu lai hoa cua cac nguyén tr trung tdm trong cac phan tir sau:

PCls, SO,Cl,, ClF3, HNOs. Viét cdng thirc cau tao cta céc phan tir do.

10. Trong mau co ,thc ngudi c6 mau do vi chira hemoglobin (chit van chuyén sat).
Mau cua mot sO6 dong nhuyén thé khéng c6 mau do vi chira mdt kim loai khac
(X). Té bao don vi (6 mang co s&) lap phuong tdm dién cua tmh thé X, co canh
3,62.10"® cm. Khéi luong riéng cua nguyen tu nay l1a 8920 kg/m
a) Tinh t}~1e tich cac nguyén t trong mét té bao va phan tram thé tich ciia té bao

bi chiém cho bdi cac nguyén tu.
b) Xéc dinh nguyén 16 X.

11. Kim cuong ¢6 cau truc mang tinh thé lap phuong tam dién véi canh a cua 6
mang co s¢ bang, 3.567A°. Ngoai ra, trong moi 6 mang co s c6 thém 4 nguyén
tir cacbon chiém 4 tdm ctia hinh lap phuong con 1 ;2 ;3 ; 4 ( xem hinh dum)
Néu 6 mang co s& duge chia thanh 8 hinh lap phu(mg con vdi canh a/2. Mai
nguyén tir cacbon trong tinh thé lién két voi 4 nguyén tir cacbon gén nhat. Khéi
lugng mol nguyén tir cua cacbon la 12 gam.
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a) Tinh d¢ dac khit cua mang tinh thé kim cuong.
b) Tinh khdi luong riéng cua kim cuong.

12. Déng (Cu) két tinh c6 dang tinh thé lap phucmg tam dién.

- Tinh canh lap phuong a(A) cua mang tinh the va khoang cach ngin nhét giita
hai tdm cua hai nguyén tir dong trong mang, biét rang nguyén tir ddng c6 ban kinh
bang 1,28 A.

- Tinh khoi lugng riéng d ciia Cu theo g/cm’. (Cho Cu= 64).

13. Tur nhiét d6 phong dén 1185K sit tdn tai & dang Fe, véi cdu tric 1ap phuong
tam khoi, tir 1185K dén 1667K & dang Fey voi céu truc lap phuong tim dién. O

293K sit c6 khoi luong riéng d = 7,874g/cm3.

a) Hay tinh ban kinh cua nguyen tu Fe.

b) Tinh khéi luong riéng cua sit & 1250K (b6 qua anh huong khong dang ké
do su dan n¢ nhiét)

¢) Thép la hop kim cla sat va cacbon, trong d6 mét s khoang tréng gifra céc
nguyén tir sit bi chiém bei nguyén tir cacbon. trong 10 luyén thép (1o thdi) sit d&
nong chay khi chira 4.3% cacbon vé khéi lugng. Néu duoc lam lanh nhanh thi cac
nguyén tr cacbon van duoc phan tan trong mang ludi lap phuong tam khéi, hop
kim duoc goi la martensite cung va gion. Kich thude cua té bao so dang ctia Fey

‘khong ddi. Hay tinh s nguyén tu trung binh ctia C trong mdi té bao so ddng clia
Fey voi ham lugng cua C 1a 4,3%.

d) Hay tinh khéi lugng riéng clia martensite.

; (cho Fe = 55,847, C = 12,011; s6 N = 6,022. 102*)

14. a) Su dung phuong phap VB hay giai thich ion phirc [Ni(NH3)6]*" ¢6 céu truc

bat di¢n déu va thuan tur.

b) Cho biét trang thai lai hod cua cac nguyén tur trung tdm va dang hinh hoc cua
moi phan tir hay ion sau: NO;, TeBry va NO?.
18. Vi sao nudc da lai nhe hon nudc long ?
16. Momen ludng cuc cua lién két C— -Cl bing 1,6D. Triclo- benzen CeH3Cl3 co

momen ludng cuc = 0. Hay chi rd ciu tao cua dong phan nay? Néu cau tao cua
dong phan C¢H;Cl; ¢6 momen ludng cuc 16m nhét va tinh momen dé.
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17. Axit flohidric 1a mot axit yéu nhat trong céc axit HX nhung lai tao dugc mudi
axit con céc axit khac thi khong c6 kha nédng nay ?

18. B va Al la hai nguyén té ké nhau & phan nhom IIIA. Tai sao c6 phén tir Al,Cls
nhung khong c6 phan tua B,Clg ?

19. a) Viét ciu tric Lewis cia NO, va néu dang hinh hoc ctia n6. Du doan dang
hinh hoc cua ion NO; vaion NOjJ. So sanh hinh dang cta 2 ion vdi NO,.

b) Nang lugng lién két cua BF3 = 646 kJ/mol con cua NF;3 chi = 280 kJ/mol.

Giai thich su khac biét vé nang lugng lién két nay.

c) Piém s6i cua NF; = -129°C con cua NH; = -33°C. Amoniac tac dung nhu
mot bazo Lewis con
NF; thi khéng. Momen ludng cuc cia NH;3 = 1,46D 1on hon nhiéu so véi clia

NF; = 0,24D méc du do am di¢n cua F 1dn hon nhiéu so vgi H. Hay giai thich.

20. a) Tai sao trong cac phan tir H,0, NH; cac goc lién két FIOH (104,29% va
FINTI (107°) lai nho hon goc tir dién (109°,28).

b) Xét 2 phan tir H,O va H,S tai sao goc S (92°15°) lai nho hon fon

(104°29").

c) Xét 2 phan tu H,O va F,O tai sao goc FOF (103°15°) lai nhé hon (03!

(104%29°).

21. Vi sao nudc da lai nhe hon nudc long ?

22. B va Al la hai nguyén td ké nhau & phan nhom IIIA. Tai sao ¢ phén tir AlLCle
nhung khong cé phan ti B,Clg ?

23. Hay vé rd rang dang hinh hoc cta 3 anion [NiCl;]%, [I?tCls]z', [PACl4)*va cdu
tric cta phan tir [Pd(NH3),Cl;]. Ghi diung ki hiéu 1dp thé va giai thich.

24. Hay cho biét cau tric hinh hoc ctia cac phén tir sau: (néu rd trang thai lai hoa
clia nguyén té trung tam)

[PtCl4]2 [Ni(CN)4]? ", SFg, [FeFe]*, PtClg* ., [Fe(CN)e)* .

25. a) Ddi v6i nhing hop chét tuong tu thi nhitng hop chit ¢6 khéi luorng phén ta
I6m thuong c6 nhiét do soi cao, vay tai sao HyS lai ¢6 nhiét do soi thap (61°C)
hon nuéc (100°C)?

b) So sanh v&i NH4OH thi NH; ¢6 tinh bazo manh hon hay yéu hon, tai sao ?

26. Clobenzen c6 1 = 1,53D, anilin ¢6 p = 1,6D. Hay tinh p ctia o—cloanilin,

m — cloanilin va p—loanilin.

27. Khi nghién ciru cdu tric cua PCls(r) , PBrs(r) & trang thai tinh thé bang tia X

ngudi ta thdy:

a) PCls gdbm céc ion [PCly]"; [PClg]” phdn bd trong tinh thé.

b) PBrs gom céc ion [PBrs]"; Br .

Hay cho biét cdu triic khong gian ciia cac phan tir va giai thich tai sao co su
khéac nhau trén ?
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28. Béng thuc nghiém ngudi ta da xac dinh dugc:
H,0O(k) — H (k) + OH (k) AH; = 117 Kcal/mol
OH(k) — H (k) + O (k) AH; ~ 103 Kcal/mol
HgCla(k) — HgCl (k) + Cl (k) AH; = 81 Kcal/mol
HgCl(k) — Hg (k) + Cl (k) AH, = 25 Kcal/mol
COy(k) = CO (k) + O (k) AH; = 127 Kcal/mol
CO(k) —» C (k) + O (k) AH, = 256 Kcal/mol

Hay giai thich cac két qua nay.

29. Xéc dinh momen ludng cuc (D) p¢y va py, trong cac dan xuét thé 2 ldn cua
nhén benzen sau: 1,2 — dinitrobenzen (u = 6,6 D); 1,3 — diclobenzen (u = 1,5 D);
para — nitrotoluen (p = 4.4 D); nitrobenzen (. = 4.2 D).

30. Su hinh thanh lién két, hinh dang va tr tinh cia cac phuc D\Ii(CN)qz" va
[NiCl3]* ¢6 khac nhau khong? Giai thich. Biét rang tuong tac giita Ni”™ voi
CN " manh hon so véi CI .

31. Cho céc dac tnung vé do dai lién két hidro va nang lugng hinh thanh né nhu sau:

O -H ...O (trong H,0) bang 2.8 A ; 25 kJ/mol
O - H ...O (trong axit cacboxylic) bang 2.5 A ; 30 kJ/mol

Giai thich vi sao cung 4 lién két hidro ma trong 2 trudng hop lai khac nhau?
32. Hay cho biét: ciu tao lewis; dang lai h(’)agnéu c6); hinh dang phan tir theo mo

hinh VSEPR; m6é men ludng cuc cua moi phan tir sau: SFy; HCIO,; HOCI;

IC1; : 1IF7; BrEs; HNOs; CoHe.

33. Xéc dinh trang thai lai hoa ctia nguyén tir trung tdm va dang hinh hoc trong khéng
gian ctia cac ion C10~, ClO3, ClO; va ClO], tir d6 so sanh d bén cua 4 ion.

34. Mudi LiCl két tinh theo mang lap phuong tam dién. O mang co so ¢6 do dai
canh 1a 5.14.10"'"° m. Gia thiét jon Li" nho t6i muc c6 thé xay ra tiép xuc anion-
anion va ion Li~ duogc xép khit vao khe gitra cac ion C1~.

a) Hay vé& hinh mot 6 mang co s& tinh thé LiCl.

b) Tinh dd dai ban kinh cia mdi ion Li', C1~ trong mang tinh thé.

36. Cho cac phan tu. ion: XeF,, XeO,F,, CNI™, NFO.

Viét cong thuc cdu tao Lewis cho tung phan tu, ion.

Ap dung quy tic ddy giira cac cap electron hoa tri, hdy du dodn c4u tric hinh
hoc cua cac phan . ion d6. Hay cho biét kiéu lai hoa cua nguyén tir trung tdm
trong moi phan . ion noi trén.

37. Thuc nghiém xac dinh momen ludng cuc cua phén tu 11,0 1a 1,85D, géc lién
két HOH 1a 104,5°, do dai lién két O-H 1a 0,0957 nm. Tinh do ion cia lién két
O-H trong phén tr nudc (bo qua momen tao ra do cac cip electron hoa tri
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khong tham gia lién két cia oxi). Cho biét: 1D = 3,33.10° Cm; dién tich cta
electron 1a-1,6.107"°C.

38. Xay dung gian d6 nang lugng MO ddi voi CO va O,. Viét cdu hinh elctron,
tinh do boi lién két, xac dinh tir tinh ctia méi chét.

39. Cho céc phan ta XeFy4, XeOF,.
- Viét cong thirc Lewis cho timng phan ti.

- Ap dung quy tic day giira cac cap electron hoa tri, du doan cdu truc hinh hoc
cua cac phén tur do.

Hay cho biét kiéu lai hoa ciia nguyén tir trung tam trong moi phan tir trén.

40. St dung thuyet lién két hoa tri (VB) dc giai thich dang hinh hoc, tir tinh cua
cac phitc chét sau: [Ni(CN)4]*, [NiCLs)%, [Ni(CO)4].

D. HUGNG DAN GIAl

1. Truong hop 1: mg=12=>n=1;/=0:m;=0= 1s' = A la H (loai)
Truong hyp 2: m¢=-1/2=>n=2=1=1hodc /=0
+Néul/=0=m=0= .25 = A la Be (loai)
+Néu/=1=m=-1;0;+1

ny -1 0 +1
Céu hinh electron phan ..2p° ..2p° ..2p°
o et cine RIETAT (RN | (RN
-1 0 +1 -1 0 +1 -1 0 +1
Nguyén té A O (nhén) F (loai) Ne (loai)

Vay A la O.

*BA :Z3+83+2=42=73=16(S)=BAY 1aSO’.
¢ CAT 1 Zc+83+2=32=7c=6(C)=CAI 1aCO?.
Ca SO;” va CO; déu c6 cdu tric phing.

IO 2- O 2-
/’S\\x /—C‘\\
0~ 0 0*" o
S lai hod sp” - C lai hod sp’

2. KBr ¢6 cdu trac mang 1dp phuong tdm dién nén trong mot 6 mang co s& so
ion K™ = s6 ion Br™ = s6 phan tu KBr.

S&ionBr- = 8.0 +6.4 =4
8 2

SdionK' = 12&“:4
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4K +4Br- —» 4KBr
- Khéi lugng mot 6 mang co so la:
m= M _ 309+ D) _ 76 964,10 gam
N, 6,023.10*
- Thé tich cia mdt 6 mang co s la: V =a’ = (6,56.10") = 282,3.10%* (cm’)
Vay khoi luong riéng cua tinh thé KBr la
m _ 78,964.107

d= —=—"22"" "~ =2797(gam/cm’
\Y 282,3.1_9‘2“ (8 ).

-

C: 2s72p’ ** ¥ — C* *

H: 1s' * “ *JA g * * * ; lai hoa sp’

H: | 4 . A ]H

co b

h: | 4 KL

O trang thai kich thich nguyén tir C lai hoa sp>. 4 AO lai hod sp> hudng toi 4
dinh ciia mot tr dién déu tai 4o né xen phit v&i 4 AOy, chira 1 electron doc thén
cta 4 nguyén tir H tao ra 4 lién két 6. Goc lién két HCH = goc lai hoa = 109°28..
Phan tir ¢6 cdu tric tir dién déu.

Céng thirc ciu tao:

H

109%28'
Qs
H \
H

4. - Nguyoén tu B lai hoa sp2 — BF; c6 cdu truc tam giac phang, goc lién két FBF
1a120°C
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- Nguyén tir N lai hoa sp® = NF; ¢6 cdu tric thap tam giac, goc lién két INF 18
ra 109%28' nhung do cép electron lién két cia N-F bi hat vé phia F nén cép electron
khong lién két cia N dé tuong tac dy vdi cap electron lién két = INF =107°

- Nguyén tur I lai hod sp°d = IF3 ¢6 céu tric hinh chir T, .o cap electron lién
két cua F-N bi hit vé phia F nén 2 cap electron khong lién két cua I de tao tuong

tac ddy voi nhitng cap electron lién két = FIF = 90°

S.
Cl:3523p5 ** ’* f

Al: 3523pI

———

A i X i *: lai hoa sp’

MM IMITE
A

a4 14}

crAy 4y 4

Sur td hop 1 AOs, véi 2A03, tao ra 3 AO lai hoa sp2 hudng t41 3 dinh cha mét
tam giac déu. Tai ddy chung xen phi voi 3 AQj, chuira 3 electron dgc than cua 3
nguyén tir Cl tao 3 lién két o. Goc lién két = goc lai hoa = 120°. Phan tir c6 cu
tric tam giac phang.

Cong thirc cdu tao:

Cl
120° 3 120°
Al
Cl 120° Cl
6.

H: 15! ?

Be: 2522p0 — Be*: 2512pl

Lai héa sp

—
N
o

145



0
2p 180°

Be*: J f — CICT: LB

|

| m

O trang thai kich nguyén tu Be lai hoa sp. Hai obi tan lai hoa sp nam déi ximg
nhau trén mot duong thang. Tai do chiing xen phu vai 2A0s chira 2e doc than
cua hai nguyén tur H tao hai lién két o. Goc lién ket = goc lai hoa = 180°.

7. NF; ¢6 N lai hoa sp’, con BF; ¢6 B lai hoa sp’, trong do c6 mét phan lién két n
tao bai sur xen phu AO, chua lién két cua F voi AO, con trong cia B nén lién
két B-F bén hon. V1 vay nédng lugng cao hon.

8. a) Goi Zx, Zy la s6 proton trong hat nhan nguyén tircua X va Y. Ta cé:

Zx + Zy =24 (])

= Z:%:lz = X, Y thudc chu ki nho

Theo déra, X vaY la hai nguyén t6 & ciing mdt nhém chinh thude hai chu ki
lién tiép trong hé thong tuén hoan nén chung cach nhau 8 6.
Zy-7x=8 (2)
Gidihé (1) (2) > Zx=8(0); Zy =16 (S)
e Cau hinh electron:
O (Z =8): 1s2s72p" - 0> : 15°25%2p°
S (Z =16): 15*252p°3s%3p* — § 27 15725%2p°3s%3p°

b) XY, la SO,
s A
O :0: 0) 0)
Cong thirc electron Cong thire cdu tao

= Trong phan tr SO, ¢6 lién cdng héa tri ¢6 cuc va lién két cho - nhan.
9. a)

0O |- - Nguyén tir trung tdm N: lai hoa sp?
,/ - Joncédcuc
O""N\\
. NO; O
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2-
Q\ /0 - Nguyén tir trung tdm S: lai hoa sp’
>s - lon khong ¢6 cuc
o/ \ o
* NHj; - Nguyén tir trung tdm N: lai hoa sp3
N - Phan tir ¢6 cuc
/ l AN
H H
H
® HC]O3
o) _ - N
/O\ | ’ - \Cl.. Nguyén tu trung tarlralliChl(:)a Sp3
H : hay
f\ /" X\- Phin tir co cyc
@)
0 O
hd H3PO4
0 o 0 :
_Q / H/ AN / - Nguyén tir trung tam P: lai hoa sp’
H N hay /P\ H - Phén tir ¢6 cuc
A H 0 o~
H\O O/
b)
Phén tu | Trang thai lai héa cua nguyén tir trung tdm | Cong thirc cdu tao
PCl;s P: lai hoa sp’d Cl
Cl
P—=Cl!
o
Cl
SO,Cl, | S: lai hoa sp N
s/O
/
o N\
\O
CIF; | Cl: lai hoa sp>d .
bl—\—F
F
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HNO; | N: lai héa sp /o

10. a)

O mang co so

Sb nguyén tir trong mot & mang co so: 8% + 6.% =4 (nguyén tr)

4nR*
*
3 ™)

Xét theo dudng chéo ciia hinh vuén trong mdi mit cua hinh 14p phuong. Cac
nguyén tir x€p sat nhau nén:
a2
4

Thé tich choan chd ciia cac nguyén tir trong 6 mang co s&: V., =4.

4R=+a’+a’=av2 => R

Thay R vao (*) ta dugc:
16n av2 ., +2ma® (3,62.10%)2.3,14
VNT = ( ) = =
7 3 4 6 6
Thé tich ctia 6 mang co s¢: Vir = a’
= Phan tram thé tich cia té bao bi chiém bai cac nguyén tir 1a:

\Y V2na’

=3,51.10" cm?

— 100% = —-100% =74%

T a’ ]
b) Khoi lugng riéng cua nguyén t6 X:
q= dmg,  4My

Vir a‘x.NA

N, .d 107%)%, } .10%
M, _a' N, :(3,6210 )7.8,92.6,022.10 _ 64(Cu)
4 4
11.

. 1
a) SO nguyén tu trong mot 6 mang co so la: 8.% + 6.5 + 4 = 8 (nguyén tu)
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Xét mot hinh 1ap phuong con bét ki ¢ tm 1a nguyén tir cacbon (ching han hinh
lap phuong con 1). Theo qui wdc nguyén tir & tdm cua hinh 1p phuong con ti€p xuc
va1 4 nguyén tu ¢ dinh cua hinh ndy va chung dugc coi 1a c¢6 dang hinh cau.

Tacod: AC=4r= vAB’ + BC’ =‘/(%/—§—)2 +(%)2 :ﬁ =r= d_zl

2 8

y _ 32m (aﬁ)3 _«/Ena3
3 8 16

: 4
- Thé tich cua 8 nguyén tu: Vyr = 8.5 nr

- Thé tich ciia mé6t 6 mang co so: Vi =a’
= DJ§ dac khit cua mang tinh thé kim cuong:

_na3\/§

%.100%:—;?—.100% =@.100%=34%
b) Khéi luong ciia 1 6 mang co sd la: myr = —< (gam)
A
= Khéi lugng riéng cua X:
g= T 8M 8.12 =3,51(gam/cm”)

Vo, a'N, (3,567.107%).6,022.10%
12. Theo hinh v& ta thdy duong chéo mat bén AC = 4r ctia Cu
Mat khéac, AC = a~/2 (a la canh hinh vudng hay con goi 1a hang sé mang) nén
0
. AC _4r, _4.1,28A
V22 V2

* Khoang cach ngin nhét giira 2 tim cua 2 nguyén tir = —AEC— =2,55A

=3,63 A

* Mot té bao co sé cua Cu chira 8%+ 6. % = 4 nguyén tu Cu.

a’.6,023.10%"
4

1mol Cu c6 khéi lugng = 64 gam , thé tich Imol =

64 .4
6,023 .10%.(3,63.107")’
13. 0 293K sit ton tai & dang Fe, vi cdu lap phuong tdm khéi.
MBbi té bao co s& ¢6 chira 2 nguyén tir Fe. Do do:
_m _ 2x55,824:7 787 a- d 2x55,2§47
V  6,022.10% xa 6,022.10%.7,874

(1A=10%m)nénd= = 8,88 g/cm’

=2,867.10% cm
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buong chéo cua hinh lap phuong c6 d6 dai = 4r = a3

r= % =1,241.10% cm = 1,241A°
b) O 1250K sat ton tai & dang Fe, co cdu tric lap phuong tdm dién. Khi do
duong cheo cia mdt hinh vuong = a’ V2 =4r

_Ar AL s A9 3511108 em

e Mdi té biao co s& co chira 4 nguyén tir Fe,.
Vay khéi luong riéng cia Fe & 1250K la:
m 4.55,847

d=— = - —— = 8.572 gam/cm’
V' 6,022.10%(3,511.107)

c¢) Trong 100 gam martensite co:
43

4,3 gam C tuc la co: 1 =0,36 mol C

b

9
(100 - 4,3) = 95,7 gam Fe tirc 1a co: >,7
55,847

= 1,71 mol Fe

A . . . .. 036 Ao
Diéu c6 nghia la ing vai 1 mol nguyén Fe co: El)—— = 0,21 mol nguyén tu C.
Mdi té bao so dang cua Fe, co chia 2 nguyén tir Fe tirc la trung binh c6
chura 2 x 0,21 = 0,42 nguyén tu C.
Vi nguyén tr khong chia r& nén mét cach hop ly hon ta noi cir 12 té bao so
dang ¢6 0,42x12 = 5 nguyén tu C.

2. 4
d) Taco: m= 558 7+12’071}1XO’42 =1,938.10% gam
6,022.10~
1,938.107%
»d=2 = —’—3-8-10_7 = 8,228 (gam/cm’)
Vo (2.867.107%)
14. a)
sp3d’
s 4p 4d
! !
Ni (2-28) :152252p%35%3p%3d%s> —o= Ni': 15°262p°3s73p%3d® ¢ A4l :

NH; N NH N

I

Nguyén tir trung tdm Ni lai hoa sp’d® vi cdu truc bat dién déu.
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Khi hinh thanh cation phu'c [NI(NH3)(,] c6 su tao thanh 6 lién két O cho-nhn gilra 6
AO lai hoa tréng véi 6 phéi tr NH; chura 6 cap electron chua tham gia lién két.

[ 12+
Ni 5
NI
NH; 3
>Ni/
HN NH
NI ;
» ’ .

Vi lai hod ngoai nén Ni** ¢6 2electron ddc than trén phén l6p 3d
= [Ni(NH3)s]*" 14 ion phttc thuén tir.

b)
¢,Br~
B;:'\-,I-- ———l O
N 1'\ 3/{;81‘ N
‘u‘\/ —‘-“ ,',
B«Ff \" ',, O/ \O
-t s
0] N—7—=0 Br
sp sp3d sz
Dang duong Dang goc

than Dang chép tam giac

I5. Do ¢6 lién ket cau Hidro nén nudc da c6 cAu tric déc biét (cac nguyén tr oxi
ndm & tim va 4 dinh cia 1 t& dién déu). Mdi nguyén tr H lién két véi chinh 1
nguyén tr oxi va lién két ciu hidro voi 1 nguyén tir oxi khac. Céu tric nay xop
nén ti khéi nho. Khi tan thanh nudce long, cau tric nay bi pha v& nén thé tich
giam = ti khdi tang 1én.

16. Momen ludng cuc ciia mot phan tir 1 tong vecto cua

He_cr

Cl

¢l cl Heoy

He ey

cac momen ludng cuc cia cac obital phan tir khac nhau. Cac MO phai xét &

déy la cac MO cua cac lién két C—Cl. Do tinh déi xumg, dong phan c6 momen
ludng cuc = 0 1a 1,3.5-triclobenzen.

1561



Ddng phan c6 momen ludng cuc 1on nhét 1a 1,2,3-triclobenzen. Momen ludng
cuc nay p=3,2D

17. M6t phin vi nang luong lién két H — F rit 16n, mot phin vi khi tan trong nuéc ion F
" tuong téc véi phan tir HF tao ra ion phitc HF; . Do 1 phan phén tir HF lién két tao
ra HF; nén ham luong tuong dbi ciia ion H;O" khong lén = HF ¢6 tinh axit yéu.
Pong thoi dung dich HF ¢6 céc ion dang HF 5, HoF 5, HsF, .. khi trung hoa tao ra
cac mudi axit nhu KHF,, KH,F; ...

18. Dé c6 duge co cdu bén vimg hon ¢ trang thai khong nudce, AlCl; ¢6 khuynh
hudng dime ho4, do hi¢u ung lap thé ma phan tu BCl; khong c6 khuynh hudng
ndy. Vi kich thudc cua nguyén tir B qua nho6 nén su c6 mét cua 4 nguyén ti clo
c6 thé tich twong doi 16m, quanh né s€ gdy ra tuong tac diy nhau 16n lam cho
phén tir khong bén vitng.

19.a).

N
'.. x“
‘07 *o:

Cong thire electron

. N
. X..
‘0" *o:

Cong thire electron

4

10N X0 :

Cong thire electron

N
7 N\
0] 6]
Cong thire cdu tao

N lai ho4 sp’
Dang goc

®
N
O// \O

Cong thire cdu tao
N lai hoa sp’
Dang géc

[o—N—=0]"

Cong thire cdu tao
N lai hoa sp
Dang thing

b) NF3 c¢6 N lai héa sp® (dang thap), con BF; co B lai hoa sp” trong d6 c6 mét
phén lién két n cho tao boi xen phu AOp chua lién két cia F vai AOp con trong
ciia B = lién két B—F bén hon nén nang lugng lién két cua BF; 16n hon so véi

cua NF;.

¢) - Do 4m dién 1on cua F 1am giam tinh bazo ctia N trong NF3,
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- NH3 ¢6 t 561 > t°s6i ciia NF3 do NH; ¢6 lién két H lién phén tir.

- Trong NF; d6i electron khong lién két tao momen ludng cuc theo chiéu
nguoc lai voi chiéu momen ludmg cuc chung cua céac lién két N-F (do 46 am dién
cua F > N) = cac momen ludng cuc triét ti€éu nhau nén p nhé = 0. Con trong NH;
momen ludng cuc cia dbi electron khdng lién két cing hudng véi momen ludng
cuc chung cua céc lién két N-H (do d¢ am dién cua N > H).

20. a) Cap electron chua lién két diy manh hon cap electron da lién két.

b) Khi d¢ 4m dién cia nguyén tir trung tdm giam (hodc khi d6 am dién cua
phéi tir tang) thi cac cap electron cua lién két bi day nhiéu vé phia cac nguyén ti
lién két nén ching chi cAn mdt khoang khong gian nho chung quanh nguyén tir
trung tam.

c¢) Giai thich tuong tu y b.

21. Do c6 lién két cau Hidro nén nudc da co céu tric dac biét (cac nguyén tr oxi
niam ¢ tdm va 4 dinh cia 1 tir dién déu). Mdi nguyén tir H lién két véi chinh 1
nguyén tir oxi va lién két cau hidro voi 1 nguyén tu oxi khac. CAu tric nay xp
nén ti khdi nho. Khi tan thanh nudc 1ong, cdu tric ndy bi pha v& nén thé tich
giam = ti khéi tang lén.

QP

M5 hinh mang tinh thé nudc da
22. Dé c6 duge co cdu bén vimg hon & trang thai khéng nudc, AlCI; ¢6 khuynh
hudng dime hoa. do hiéu ung lap thé ma phan tir BCl3 khong c6 khuynh huéng
nay.Vi kich thudc cua nguyén tr B qua nho nén su c6 mat cua 4 nguyén tu clo
c6 thé tich twong ddi 1on, quanh no sé gay ra tuong tac ddy nhau lon lam cho

phan tir khong bén virng.
Ct
Cl\ / \Al/
o \Cl/ ¢
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23. o [NiCl4J*:

5

Ni (2-28) :1572572p°3s73p03d% s’ —a= Ni2' 15725%2p%35%3p 348

Ccr cr cr cr
lon trung tdm Ni*" lai hoa sp® voi cdu tric tir dién déu. Khi hinh thanh anion
[NiCLJ* c6 su tao thanh 4 lién két Genomman gitta 4 AOs,’ lai hod tréng véi 4 phéi
tr C1™ chia cép clectron chua tham gia lién két.
[ ca 1%

7\

Vi lai hod ngoai nén Ni** ¢6 2electron doc than trén phan lop 3d = [NiCl4]* 1a
ion phtc thudn tir.
e Anion [PtCle]*:
PL(Z - 78): [Xe]4f''sd’6s' —= p*' (7 - 78): [XeJaf's5d":

PV Ava 4444§

Cclm Ccr cIm ¢ cr cr
[on trung tdm Pt*" lai hoa d’sp® véi céu tric bat dién déu. Khi hinh thanh anion
[PLCI6]* ¢6 sy tao thanh 6 1ién két Senonnan gilta 6 AO,” lai hod tréng véi 6 phéi

ta C1™ chita cép electron chua tham gia lién két.
— 1 2-
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Vi lai hoa trong nén Pt*” khéng c6 electron doc than trén phan 1ép 3d
= [PtCle]* 1a ion phirc nghich tir.
e [PACl4]*

Pd (Z = 46): [Kr]4d''Ss" —= Pd*" (Z = 46): [Kr]4d®:

P A a ] [adfala

fon trung tdm Pd”’ lai hoa dsp2 v6i cdu triac vudng phang. Khi hinh thanh anion
[PACLs]* ¢6 su tao thanh 4 1ién két Geho-nnan gilta 4 AQgg” lai hoa tréng vai 4 phéi

tr C1~ chira cap electron chua tham gia lién két.

Vi lai hoa trong nén Pd*" khéng c6 electron doc than trén phan 16p 3d

= [PdCl4}* 1a ion phirc nghich tir.

Ciing nhu [PdCl4]*, phirc [Pd(NH;),Cls] ¢ ciu tric vudng phing. Tuy nhién
do hai phoi tu khac nhau nén ¢6 2 céu hinh hinh hoc.

Cis-diclorodiaminpaladi (11) Transs-diclorodiaminpaladi (11)
24. o [PtCl3]* . [Ni(CN)4]* lai hoa dsp® nén déu c6 4 cap e lién két va c6 ciu tric
vudng phang.

kgommrer s NC CN| %
C \Pt/// : \Ni/ '
Cl/ - \Cl NC'/ I

e SF, [FeF(,]3 !ai hoéa sp’3d2 va PtClg*". [Fe(CN)g]"" lai hoa dzsp3 nén déu c6 6
cap electron lién két va cé cau truc bat dién déu.
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Cl CN

25. a) So vdi S thi O c6 dd 4m dién 16n hon. Vi vay lién két cau ndi hidré giira cac
phén te HO manh hon. Nudc & trang thai tdp hop nhi€u phén tir nén c6 nhiét
do soi cao hon.

b) NHj tao vaoi H,O thanh ion NH; va ion OH ™, vi gilta cdc nhom OH ™ va ion
NH ; ngoai tuong tac tinh dién con c6 lién két cau nbi hidro nén ndng do ion OH~
tu do nho, do d6 dung dich NHj3 ¢6 tinh bazo yéu hon (vi khéng c6 lién két cdu
ndi nén NH4OH la nhitng bazo manh gén tuong duong véi hidroxit kiém).

26. Can hiéu H1 hudng tir trong ra ngoai, con py ngugc lai.

' /

7}

o= M+ 3 - 20pacos60°= i + pi— pypy = 2,45 = po = /2,45 = 1,56D
o= BT+ B3 = 2M1p9c08120%= i + p3 + pypp = 7.35

— = 7,35 =2,71D

=+ o= 1,53 + 1,6 =3,13D
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27. a) Nguyén tu P trong PCls va PBrs déu & trang thai kich thich, lai héa sp’d

=> phén tir ¢6 cdu tric ludng thap tam giac (hai lién két truc dai hon céc lién
két xich dao). Nguyén tir P trong [PClg]” & trang thai kich thich (lai hoa sp°d?) =
¢o cau tric bat dién.

b) Khong c6 qué trinh PBrs + Br~ — PBr do yéu td lap thé
28. Nhan xét: O trong H,0 lai héa sp®. Hg trong HgCl, & trang tha kich thich, lai

hoa sp va trong CO; c6 lién két C = O, con trong CO ¢6 lién két C = O.

- Truong hop 1: AH, nhd hon AH, khong dang ké vi nang luong thoat ra (khi
nguyén ta O phuyén tir trang thai lai hoa sang trang thai khong lai héa) bu trur
khong dang ké ndang luong can d€ pha vo lién két O — H .

- Truong hyp 2: AH; nho hon AH, rat nhiéu vi khi pha vor lién két Hg — CI thu

2 (nguyén tu Hg chuyen tir trang thai sp sang trang thai s %) nang lugong thoét ra
kha 16n, bu trir dang ké nang lugng can dé pha v lién két thu 2 nay.

- Truong hop 3: AH; lai 16n hon AH, rét nhiéu vi AH; la nang luong can dé
pha v& lién két d6i C = O, con AH, 1a nang lugng can dé pha v lién két ba C = O,
29.

— ¥y NO,

Theo phuong phép cong vécto:

— — _ _— —2 —2 _—
pi= i+ 24 gy cos 6 hay W= \uy gty + 24410080
*Truong hop phan tir ¢6 2 nhém thé nhu nhau (4 ;= 5 ) thi ta cé:

;2=2,L7,2(1 + cos 6’)=4/—1;2 coszg hay p = 2pcos g
Vay:
0 60
e 1,2 — dinitrobenzen ¢6 0= — 3 Z - 60 thi 6,6 =2p,, .cos — 5 = Hyo,=3.8D
. , T 0 . 120
¢1.3 — diclobenzen c6 = 2;2 120" thi 1,5 = 2p).cos —2— =>uca=1,5D

* Truomg hop phan tir ¢6 2 nhom thé khéac nhau (&2 # 5 ) nhu p — nitrotoluen
thi: 9= 180° va Hyo, V& Heyy €0 hudng nguoc nhau, s, hudng tir trong ra

ngoai con ., lai hudng tir ngoai vao trong.
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Theo phép cdng vecto: /—1 = Hyo, T Hep,
Hay: 44 =38 - pey = pey =3.8+44=82D

30. - Do tuong tac gitra Ni*" va phél to CN ~ kha manh nén 2¢ doc than & AO34
dugce ghép doi (xuat hién 1 6 trong & AOjq). Cac AO tréng nay s& nhan cap
electron tu do cua phéi tr CN ~ dé tao phirc, cac AO nay da bj lai hoa dsp’ =
céc electron da ghép déi nén phirc nghich tir va c6 dang vudng phang.

- Do ion C1 ~ ¢6 ban kinh lén, trong tac voi ion trung tdm yéu nén 2 electron
ddc than & AOsq van giit nguyén. Céc cap electron tu do cta phdi tir Cl1 ~ s& chiém
cac AO tréng ¢ 4s va 4p d¢é tao phirc, cac AO nay da lai hoa sp3 = 56 electron doc
than van gift nguyén nén phirc thudn tir va cé dang t dién.

31. S¢ di d¢ dai lién két hidro va nang luong hinh thanh khéc nhau 1a do ching &
trong cac dung3 moi ¢o trang thai lai hoa khac nhau. Trong H,O thi ox1 O trang
thai la1 hod sp”, con trong axit cacboxylxc thi C ¢ trang thai lai hoa sp Ma lai
hoa sp c6 do am dién 16n hon sp® nén do dai lién két ngan hon va nang luong
toa ra khi hinh thanh lién két lon hon.

32. ¢ Sk (AX4E) ¢ lai hoa sp3d; hinh dang cdi bdp bénh; p # 0 ; 1 d6i electron khong
lién két duge phan bd trong mat phang = két qua tao ra hinh cai bap bénh
e HCIO,: (AX;l) lai hoa sp>d; hinh dung chir T; p =0 ;2 doi electron riéng>
dugc phén bé trong mat phang, 3 doi electron lién két tao ra 3 lién két A — X sap
xep thanh hinh chir T.

* HCIO: (AX,E3) lai hoa sp3d hinh duang dirong thang; 1 = 0 ; 3 doi electron

“riéng dugc phan bé trong mat phang. con 2 déi electron lién két tao 2 lién két A—

X duoc phén bé trén truc vudng goc véi mat phang trén. Hai lién két A — X nam
trén duong thang nén phén tr ¢6 dang duong thang.

e ICl;: (AX4E>) : hinh dang vuéng phdng; p = 0 ; theo md hinh sirc day cap
electron trong vo hoa tri: 2 doi electron riéng duge phan bd trans- so voi nhau. Do
do6 4 cap lectron lién két tao 4 lién két A — X trong mét phang = phan tur c6 dang
vudng phang.

e [I'7: (AX75). lai hoa sp3d3 dang lieong chop ngii gidac ; u # 0.

* Brl's: (AX;E) lai hoa sp>d?, hinh dang thap vuéng, n = 0 ; 5 doi lectron lién
két duoc phan bd 4 doi trong mit phang va mét doi trén truc tao ra hinh dang thap
vudng. Mot déi e khong lién két dugc phan b phia con lai cua truc. Do su bién
dang nhu vdy nén d¢ dai lién két ngang va truc khong tuong duong hinh hoc.

. IINO3 (AX3) lai hoa sp hinh tam giac phang,, u# 0 ;3 doi lectron dugc
phan bé trén mat phang la 3 dinh cua tam giac déu.

o CoHg: (AX4) lai hoa sp’, hinh tur dién, i # 0 : 4 doéi electron duoc phan bd
trén 4 dinh cua tr dién déu. 1am tr diénla A.
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Cadx

X

o Uray |

< ! E ] E

E 8 Af// X@W/l\; L@’l\: :
X

>

(AX 4E) (AX 3E») (AX -E3)

E
13, (AX 4E2) | (AX sE)
Clu tr Trang thai Sé electron,kh(")ng - Dang hinh hoc
lai hoa lién két
Clo- sp’ 3 cap SN2,
-3
Thing
3 . - -
ClO; sp’ 2 cap Q -
’ 2
Cl
YN
O O]
Goc
R 3 < - 3
Clo; sp I cap Q P ;
AR
O O]
Chép tam giac
3
Clo; sp 0 0 ol -
\\ /,
a’?
1/ \‘
0O 0)

D& bén ctia CIO™ < ClO; < ClO; < ClO;
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34. a)

o o

Lo
s o

[ 7 S " @ Cl
L . 4 :
¢ A @ e Li'
b) Mai loai ion tao ra mot mang lap phuong tdm dién. Hai mang d6 16ng vao
nhau, khoang cach hai mang 1a a/2.
Goi d 1a duong chéo mQt mét, ta co d=2a2=d= a2
Gia thiét ion Li" nho dén mirc c6 thé xay ra tiép xiic anion-anion va ion Li"

dugc xép khit vao khe giita cac ion C1 ™, taco d = 4r .

C a2 51410742
4

= 4r, =aJ2 > =1,82.10™ (m)

Xét mOt canh a: a = 2rCl, +2r .,

a-2r, 514107 -2.182.107"

=2 =0,75.107"° (m)
! 2 2
36. Cong thirc Lewis:
0
N .
F—Xe—F: e N—C=N: F—N=0
‘0

Céu tric hinh hoc:
XeF,: théng
XeO,F,: van bap bénh
(CNy)*: thang
NFO: gap khuc
Kiéu lai hoa ciia nguyén tir trung tam Xe:
XeF,: Xe lai hoa sp3 d
XeO,F,: Xe lai hoa sp3d
(CN2)*: C lai hod sp
NFO: N lai hoa sp2
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37. Ta co:
H

Ro-n .
\
N
N —
\
> M
T’a Iz 1,0
- -
Ho-n N.°

H
HHZO 1’85

o
Hio =2Moy cos; = Moy = = Uy =———=15ID

T 2cos(52,25°)

Mooy (1) =qld_, =1,6.107°.0,0957.10™ =1,5312.10% (cm) = 4,6D

1,561 .100% =32,8%

85(%) = . 1009% =
Mh 4’

38. Gian d6 céc MO ciia CO va O; (ban doc tu vé)
CAu hinh electron:

02: (025) (035 ) (022)(m, Y, )

Do boi lién két = 8;24 =2 ; thuan tir (S=1)
CO: (625) (035 ) (., ) (022)°

Do bi lién két = 8;—2 =3; nghich tir (S = 0)

39. Cong thirc Lewis

N /F ﬁ .
Xe F\ /
F/ ) \F /)-(-C\F

Vudng phing (sp’d?) Thép tir giac (sp°d)
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40. Ni: 3d%4s? = Ni*": 3d®

N [ HL

3d8 450 4p0

e Phuc [N i(CN)4f': CN ™ la phéi tir truomg manh = dén electron d = tao phirc
vudng phang v&i Ni*' lai hoa dsp’. Phuc spin thdp (S = 0). Nghich tir.

..............................

micenyl | H T

= Cong thuc cau tao:

-
NCz=-=----msnmno= CN
II Ni ,I
NC’---./.- - 'XCN
e [NiCl4]*:
Sp3
4s 4p

micen™ [ A A ]S l

cr cr cr cr
Ion trung tdm Ni** lai hoa sp® véi cdu tric tir dién déu. Khi hinh thanh anion
fNiCl4]2' ¢6 su tao thanh 4 lién két Gcho-nhan gitra 4 A05p3 lai hoa tréng voi 4 phéi
tir 1™ chira cap electron chua tham gia lién két.
[ ca ] *

TN\

Vi lai hoa ngoai nén Ni*™ ¢6 2 electron doc than trén phan 16p 3d = [NiCLyJ*
la ion phtrc thuan tu.
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e [Ni(CO)4): Co la phdi tir truong manh = don electron 4s vao 3d = tao
obitan 4s, 4p tréng = lai hoa sp’, phtrc tir dién. Spin thp (S = 0). Nghich tir.

e mmmmmininnng

= Cong thic ciu tao:

oC

CHUYEN DPE 4: PHAN UNG OXI HOA — KHU

A. LI THUYET CO BAN VA NANG CAO

I. PHAN UNG OXI HOA - KHU

1. Sb oxi hoa

S oxi hoa cua mot nguyén t6 trong phén tir la dién tich cuia nguyén tir nguyén

t6 dé trong phan tu, néu gia dinh rang lién két giira cdc nguyén tir trong phan tir la
lién két ion.

SH oxi hoa duge xac dinh theo céac nguyén tic sau:

e Qui tdc 1: S6 oxi hoa cuiia nguyén t6 trong cac don chét bang khong. Thi du:

S6 oxi hoa ctia Na. Fe, Hy. N, Oy, Cly,... déu bang khéng.

Qui tic 2: Trong hau hét cac hcrp cht, sb oxi hod cuia hidro bang +1, trir hidrua
kim loai (NaH, Calb....). S6 oxi hoa cia oxi bang -2, trr trudng hop OF, va
peoxit (chang han H,0,, NavOZ, ). Kim loai luon co s6 oxi hoa duong va bang
hoa tri cua no trong hop chét.

Qui tac 3: Trong mot phan tir, tong s6 oxi hoa clia cac nguyén té bang khong.
Qui tic 4: S6 oxi hoa cua cac ion don nguyén tir bang, dién tich cua ion do.
Trong ion da nguyén tir. tong sd oxi hod cuia cac nguyén td bang dién tich cua ion.
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Thi du: Tinh s6 oxi hoa cua nguyén t§ luu huynh trong SOs, SO,, H,SO4,
NaHSO;, SO; ™.

Dit x 14 s oxi hod cia nguyén t6 Iuu huynh trong cac hop chét va ion trén, ta co:

- Trong SO3: x +3.(-2)=0=>x=+6

-Trong SO x +2(-2) =0 => x=+4

- Trong HySO4: 2(+1) + x +4(-2) =0 =>x=+6

- Trong NaHSO;: +1 + 1 +x+3(-2)=0=>x=+4

-TrongSOz_'x+4( 2)=-2=>x=+6

Cach ghi $6 oxi hod: S oxi hoa dugc dat phia trén ki hiéu cua nguyén td. Ghi
dau trude, sb sau: Thidu: +4-2 -3+1 +522

SO,; NH; ; NOj

2. Phan ung oxi hoa - khir
Chdt khir 1a chat nhmmg electron hay la chdt co sé oxi hod tdng sau phan {ng.
Chat khir con dugc goi 1a chdt bi oxi hod.

Chat oxi hod 1a chit nhdn electron hay 1a chdt ¢6 s6 oxi hod gidm sau phan
ing. Chat oxi hod con dugc goi 1a chdt bi khr.

Su oxi hoa (qua trinh oxi hod) mdt chét 1a lam cho chdt dé nhén electron hay
lam ting s6 oxi hod cua chét do.

Sw ki (qua trinh khu) mot chét 1a lam cho chdt dé nhdn electron hay lam
giam s6 oxi hod cta chét do.

Phan 1mg oxi hod - khir la phdn img hod hoc trong do co su chuyén electron
gitra cdc chadt (nguyén i, phdn tir hodc ion) phan ung | hay phdn img oxi hod -
khir o phan img hod hoc trong do ¢6 su thay doi s6 oxi hod ciia mét s6 nguyén 6.

Thi du:
0 +2 +2 0

Fe + CuSO4 —» FeSO4 + Cu
Chét khir: Fe
Chét oxi hoa: CuSO;
Su khir: Cu™? +2e - Cu
Su oxi hoa: Fe — Fe'? + 2e
II. CAC PHUONG PHAP CAN BANG PHAN UNG
OXI HOA - KHU
1. Nguyén tic chung
Tong s6 electron ciia chdt khir cho bdng 16ng sé electron cia chdt oxi hod

nhdn, hay néi cdch khdc, 16ng do tang sé oxi hod ciia chdt khir bang tong dé giam
56 oxi hod ctia chdt oxi hod.
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2. Phu’o’ng phap thing bing electron
Tién hanh theo 4 budc:

Buwoc 1: Viét so db phan imng, xac dinh chat oxi hoa, chat khir (dua vao su thay
dbi sb oxi hod cua cac nguyén t4).

Buwéc 2: Viét cac nua phuong trinh cho nhén electron. Tim hé sb can bang sb
electron cho — nhén.

Buoc 3: Dat hé sé tim duoc tir nira phuong trinh cho — nhén electron vao cac
chét oxi hoa, chat khu tuong Ung trong phuong trinh phan mg.

Budrc 4: Can bang chat khong tham gia qua trinh oxi hoa — khir (néu co) theo trat
tu sau: s6 nguyén tr kim loai, goc axit, so phan tr m6i trudng (axit hodc kiém) va
cudi cling 1a b luong phén tir nudce tao thanh. Kiém tra két qua.

Vi du: 0 ‘5 +2 0
Zn + HNO; — AI(NOs); + N, + H,0
Sx| Zn® 5> Zn™ + 2e
Ix| 2N+ 10e —» N?
5Zn + 2HNO; — 5Zn(NOs), + N, T + 6H,0

Ta thay, ngoai 2 phan tr HNO; déng vai tro 1a chat oxi hod (bi khir thanh 1 phén tr
N3) con phai dat thém vao 10 phan tr HNO; (lam nhi¢m vu méi truong) dé cung cip 10
ion NO5 lién két két voi 5 ion Zn?'. Cuéi cung ta cé:

5Zn+ 12HNO; — 5Zn(NO3), + N> T + 6H,0

Chu y:

(1) Khi cén bang, neu trong 1 phan tir c6 ddng thoi 2 hay 3 nguyén ) dong vai tro
1a chat khir thi phai viét du céc qua trinh oxi hod rdi cong gdp lai. Nho lay du sb
nguyén tir trong phan tir. Phan con lai tién hanh nhu thuong €.

+2 -1 +5 +3 +6
FeS; + HNO; — Fe(NO3); + H;SO4 + NO, + H,0
Fe? > Fe” + le
28" — 28+ 14e
Ix|FeS; — Fe™ + 28™ + 15e
I5x|N* +e » N*
FeS; + 18HNO; — Fe(NOs); + 2H,SO4 + 15NO,T + 7H,0

Hodc coi phén t FeS; nhu mot don chét thi ta c¢6 thé bo qua gia doan cdng gop
qua trinh cong gop trén. Vi du:

+6 +3 +4

—0
FeS + H,S0, - Fe,(SO,), + SO, + H,0
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2x | FeS — Fe? + S™ + 7e
7x| S + 2 —» §*

2FeS + 10H,SO4 — Fex(SO4); + 9S0,T + 10H,0

(2) DBéi véi cac phan {ng tao ra nhiéu san pham (cua sy oxi hod hay su khu)
trong doé co nhleu so oxi hod khac nhau thi co thé viét riéng timg ban phan g oxi
hoa déi v&i mdi san phdm khir, rbi viét gop lai sau khi da nhan véi hé s ti 1€ giira
cac san phdm. Vi du:

0 +5 +2 0 +1

Mg + HNO; — Mg(NO3), + N> T +N,0T + H,0

Biét ti 1¢ thé tich: N, : N,O=5: 4.

5x|2N™ + 10e —» N,

4x| 2N + 8e — 2N

18N"* + 82¢ — 5N, +8N"'[x 1
Mg —> Mg + 2e | x 41

41Mg + 100HNO; — 41Mg(NOs3); + 5N, T + 4N,OT + 50H:0

(3) Di véi phan tmg oxi hoa — khir ¢6 hé s& bang chit thi cAn xac dinh dung sy
tang, giam so oxi hoa cua cac nguyén to.
Vi du 1: Can bang phan (g oxi héa — khur sau:
a) Al + HNO3; — Fe(NO3); + NO, + H,0
b) M + HNO; — NO; + M(NO3), + H,O
Gidi
a) 0 +5 +3 +2yix
Al + HNO; —» AI(NO3); + NOy + H0
(5x —2y)x| Al > Al® + 3e
3x [XNT + (5x - 2y)e —> xN"2X

(5x — 2y)Al + (16x — 6y)HNO; — (5x — 2y)AI(NO3); + NyOy + (8x -3y)H,O
b) 0 +5 +4 -0
M + HNO; —» NO; + M(NO3), + H0
M > M™" + ne
N7 + le - N™

1x

nx

M + 2nHNO; — nNO,T + M(NO;), + nH,0O

(4) Anh huong cua méi truong: Trong mot sé chit thi tac nhan oxi hoa, tac
nhan khir phu thudc vao moi truong tien hanh phan tng.
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mt: H'(1,804) 72

> MnSO4
+ 7 -
mt: 1,0 +4
KMnO, = > MnO,
mtOH™ ~6
= KzMnO4
mt: H' (H,804) +3
> (ra(S04);(K,S0y)
,‘,6
K2Cr207
mei,o 3
Cr(OH); (KOH)
mt ' (11,80,) *6 5. mt: H,O 4
- Cr207 | MnOZ
+3 +2
Cr Mn —
meoir 76 meotr 6
> CrO, —> MnO,

Vi du 2: Xac dinh sin phdm va cin bing cac phan tng sau theo phuong phéap
thiang bang electron:

a) Fe304 + KMnOy4 + H,SO4 — b) Fe(OH), + K,Cr,0O7 + H,SO4 —
¢) FeBr; + KMnOy4 + H,SO4 — d) NaCrO; + O; + NaOH —
Gidi
+8/3 +7 +3 +2

a) Fe;O4 + KMnO4s + H,SO4 — Fex(SO4); + MnSO,4 + K,SO4 + H,O
5x| 6Fe® 5 6Fe™ + 2e
2x | Mn™ + 5¢ = Mn"?

10Fe;304 + 2KMnOy4 + 48H,SO4 — 15Fex(S04); + 2MnSO4 + K,S04 + 24H,0

b) 2 +6 3 +3
Fe(OH), + K,Cr,07 + H,SO4 — Fex(S04)3 + Cra(SO4); + K3SOs + H,0

3x|2Fe™? — 2Fe™ + 2e

1x|2Cr™® +2.3e —» 2017

6Fe(OH); + K>Cr,07 + 13H,S0; —» 3Fex(SO4)3 + Cry(804); + K804 + 19H,0
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+2 -1 +7 +3 0 +2

¢) FeBr; + KMnO4 + H,SO4 — Fe>(SO4); + Br; + MnSO4 + K2SO4 + H,0
5x|2FeBr, — 2Fe™ + 2Br, + 6e
6x[{Mn*" + 5¢ —» Mn*?

10FeBr, + 6KMnO4; + 24H,SO4 —
S5Fey(SO4); + 10Br, + 6MnSO4 + 3K,SO4 + 24H,0

+3 0 +6 =2
d) NaCrO, + O, + NaOH — Na,CrO; + H,0
4x| Cr? 5> Cr't + 3e
3x| Oy + 4e - 207
4NaCrO, + 30, + 4NaOH — 4Na,CrO; + 2H,0

e Oxi hod kim logi

San pham khir phu thudc vao tinh khir ciia kim loai, néng dd cua axit, nhiét do
tién hanh phan tmg,... Néi chung thi axit bj khir xudng bac oxi héa cang thip khi
ndng d6 cang loang va tac dung voi kim loai cang manh:

K- HS
M:K--% Zn > MySOp). + {S0, + HO
0 S
M + H,S0, (dc)
M:Fe --%» Ag

> My(SOm + SO, + 1O

M + 2mHNO; dac > M(NO3)m + mNO, T + mH,0

(trlr Au, Pt)
N,
M:K -3 7n NO
L M(NOS)m + N‘)O + H20
NH4NO;
M + HNO;
(loang)

—_— :
M: Fe - 3= Ag M(NO3), + NO + H,0

Mg + 2H,S04 — MgSO4 + SO, 1 + 2H,0

3Mg + 4H,S04 — 3MgSO4 + S{ +4H,0

4Mg + SH,S04 — 4MgSO4 + H,ST + 4H,0

2Fe + 6H,S05 ——> Fex(SO4); + 380,71 + 6H,0
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Mg + 4HNO; dac - Mg(NOs), + 2NO, T +2H,0
5Mg + 12HNO; lodng — 5SMg(NOs), + No 4 + 6H,0
Fe + 6HNO; ddic —~— Fe(NO3); + 3NO> 1 + 3H,0
Fe + 6HNO; lodng — Fe(NO3); + NO 1T + 3H,0
Chu y:
(1) m la héa tri cao cua M.
(2) Mot sb kim Idai nhu Al, Fe, Cr,... bi thu dong hoa trong H,SO4 déc, ngudi
va HNO; déc, nguoi. ~ o
(3) Hoén hop HNO3,defic va HCI déc theq ti 1€ thé tich 1:3 goi la nudc cuong
thuy. Cé tinh oxi hoa rat manh cé thé hoa tan Au va Pt.
Au + HNO; + 3HCI — AuCl; + NOT + 2H,0
3Pt + 4HNO; + 12HCI — 3PtCly + 4NOT + 8H,0
e Oxi hoa cac hop chét Fe (II) thanh hop chat Fe(111):

1INO; d3 N )
FeO —39—"» FC3 + NO2 + 5042 + H20
Fe(OH),
FC304 ~
FeCO, 1INOg lodng - 5 N0 4 SO+ B0
FeS
FeS
FCSZO 1,SO dﬁC 3+
4 ————— ¢’ + SO, + H,0

e Oxi hoa cac hop chit mudi sunfua:
S'I, S-Z HNO, dac hoae loang G () i»

gl g2 _HpS04di gy

(6) Tinh chat ctia ion NO;

‘ -me 1t C6 tinh oxi hod manh nhu HNOj3 loang
NO;— ™ Khéng 6 tinh oxi hoa
[ Ol B AL Zn khir dén NH;

3. Phwong phap ion — electron

Céch can bang nay chi ap dung cho cac phan irng oxi hoa — khur xay ra trong
dung dich, c6 su tham gia cua moéi truong (axit, bazo, nudc).

Khi céan l?éng ciing ap dung theo 4 budc trén, nhung & budc 2 chét oxi ho va chit
khtr duoc viét dudi dang ion — electron theo cac nguyén tic sau day:

a) Néu phan vng cé axit tham gia: Vé nao thira oxi ta thém H' dé tao ra H,O
va nguoc lai. Vi du:
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0 <6 +3 +3

e + KyCr;0; + H,SO4 > Fea(SOy4); + Cra(SOy4); + K;S0O4 + H;0
2x |[Fe — Fer' + 3¢

Ix|Cr02 + 14H + 6e — 2Cr" + 7H;0

2Fe + Cr02° + 14H" - 2Fe’” + 2Cr*" + 7H,0

Dé blet phuong trinh ¢6 can bang dung hay khong, ban doc can tinh téng dién
tich hai vé cua phuong trinh ion thu gon. Néu tong dién tich hai vé clia phuong
trinh bang nhau thi phuong trinh da dugc cén bing.

Phuong trinh phan tur:

7FL + KaCrO7 + 7THSO4 — Fex(S04); + Cry(SOy); + KzSO4 + TH,0 Luu y:
D¢ viét nhanh cac ban phan tmg khir hogic ban phan img oxi hod c6 thé 4p dung phuong
phap bdo toan di¢n tich (hay dién tich gia dinh) hai vé. Vi du:

FeS + 1INO; — Fe(NO3); + H,SO4 + NO,; T+ H,0
Bén phan ing oxi hoa:
FeS —> e +8°
Vc trai di¢n tich gia dinh bang 0, vé phai di¢n tich gia dinh + 9. D& dién tich gia dinh
hai vé bang nhau ta thém 9e vao vé phai.
FeSy — Fe' + S +9¢
Néu viét dudi dang ion - electron thi dién tich hai vé ciing phai bang nhau:
FeS +4H,0 - Fe¥" +S0 2 +8H +9¢ (1)
Béan phan tmg khi: N7 + le - N™
Vé trai va vé phai déu co dién tich gia dinh 1a + 4.
Hodc: NOj +2H + le 5> NO, + H,0 (2)
Hai vé déu co dién tich bang 0.
(1) + (2) x 9: Phuong trinh ion rut gon:
FeS +9NO3 + 10H — Fe¥' + SO~ + 9NO, + 5H,0

Phuong trinh phén t: FeS + 12HNO; — Fe(NO3); + H,SOy + 9N02T + 5H,0
’ {)é' kiém tra phuong trinh ion rit gon da can bang dung hay ‘chua ta dém dién tich hai
vé. Néu dién tich hai vé bang nhau thi phuong trinh dugc can bang. Chang han nhi€u th
sinh sai 1am khi cho rang phuong trinh sau da can bang vi s6 nguyén tir hogc ion hai vé
bang nhau:
Cu+Fe’ - Cu’” +Fe?
Tuy nhién, vé trai dién tich + 3 va vé phai dién tich + 4. Dé can bang dién tich hai vé
ta dua hé s 2 vao Fe’” va Fe®'. Luc nay phuong trinh méi duoc can bang,
Cu+2Fe — Cu” +2Fe™
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2. Néu phan img c6 bazor tham gia: Vé nao thira oxi thém nude dé tao ra OH ™ va nguoc lai.
Vidu: 0 “
Cr(OH); + O, + NaOH — Na,CrOs + H,O
4 x|COH); + SOH™ — CrO; + 4H,0 + 3e
3x| 0y + 2H,0 + 4e — 40H~ |
4Cr(OH); + O, + 80H™ — 4CrO; + 10H0

Chuyén sang phuong trinh phén tur:
4Cr(OH); + O, + 8NaOH — 4Na,CrO4 + 10H20

3. Néu phan itng ¢ H>O tham gia

« San pham phan (mg tao ra axit, theo nguyén tac 1.

« San phdm phan g tao ra bazo, theo nguyén tac 2.

Vidu : +7 +4 +4 +6

KMnO; + K;SO; + H O - MnO, + KOH + K,S0O,

2x [MnO; + 2H,0 + 3e - MnO; + 40H~"
3x1SO7 4+ 20H™ - SO, + H,0 + 2e
2MnO; + 3SO; + H,0O —» 2MnO; + 20H"~ +3S0;

Chuyén sang phuong trinh phén tu:
2KMnOg4 + 3K>S03 + H,0 — 2Mn0O; + 2KOH + 3K,S0,

Uu viét cua phuong phap nay la cho ta hoan thanh chinh Xac cac phucmg, trinh
phan ng, dudi dang ion thu gon (ban chét cna cac phan ung) néu biét duoc trang
thai dau va trang thai cubi cua dang oxi hoa va dang khur.

Vi du: Hoan thanh va can bang cac phan tng sau dudi dang ion thu gon:
a) Cu+ NaNO; + HCl —»
b) Al + NaNO3 + NaOH —
¢) FeS + HNOj loang —
Giai
a) .5 2

Cu + NaNO; + HCl - Cu*" + NOT + .

3x [Cu —» Cu®” + 2¢
x| NOT + 4H + 3e — NO + 2H,0

3Cu + 2NO; + 8H" — 3Cu® + 2NOT + 41,0
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b) 0 +5 +3 -3
Al + NaOH + NaNO; — AIO; + NH;T + ...
8x|Al + 40H™ — AlO; + 2H,0 + 3e
3x[NO; + 6H,O + 8¢ — NH; + 90H"
8Al + 3NO; + 50H™ + 2H,0 — 8AIO; + 3NH;?

) .o s .6 .

FeS + HNO; — Fe’* + SO + NO?t +

FeS + 41,0 — Fe’" + SO + 8H™ + 9e

NO; + 4H" + 3e - NO + 2H,0

FeS + 3NO; + 4H" —» Fe' + SO + 3NO?T + 2H,0

Ix

3x

d) Phuong phdp cin bing phén timg oxi hod — khit c6 chét hitu co tham gia
Tuong tu ddi véi chit vé co, phan ung oxi hod — khir ¢6 chit hitu co ciing tién
hanh theo 4 budc. Nhung & budc (1) khi tinh sé oxi hoa ciia C cin luu y theo phu-
ong phép sau:
e Phirong phdp chung: Tinh s6 oxi hoa trung binh cua C.
. ® Phirong phdp riéng: Diac biét dbi voi nhitng phan {mg chi c6 su thay déi
nhém chite, ¢6 thé tinh sé oxi hod ctia C nao ¢6 su thay ddi s6 oxi hoa.
Vi du:
CH;CH=CH, + KMnOj4 + H,0 — CH;CHOHCH,O0H + MnO, + KOH
Cach 1. Phuong phap chung
3C3Hg + 2KMnO4 + 4H,0 — 3C3Hg( OH), + 2MnO ; + 2KOH
3x [3C? — 3C* + 2¢
2x {Mn"”" + 3¢ > Mn™
Cdch 2: Phuong phap riéng

-1 =2 +7 0 -1

3CH;CH=CH, + 2KMnO, + 4H;0 — 3CH3;CHOHCH,OH + 2MnO, + 2KOH
x[C'+ C? 5 "+ C o+ 2e
2x{Mn"7 + 3e — Mn™

Két qua cua hai cach déu nhu nhau.
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B. PHUONG PHAP GIAI NHANH CAC DANG BAI TAP

DANG 1: SU DUNG PHUONG PHAP THANG BANG SO MOL ELECTRON

Nguyén tiic: Khi co nhiéu cht oxi héa hodc chat khir trong hon hop phan ng
(nhiéu Jphan umg hodc phan ung qua nhiéu giai doan) thi tong s6 mol electron ma
c4c chat khir cho phai bang téng s6 mol elctron ma céac chit oxi héa nhan vao.

2 n. (nhuong) = X n, (nhan)

Uu Vi€t cua phuong phép nay la c6 thé giai nhanh nhiéu bai toan khé ma khong
can viét phuong trinh phan ing.

Vi du 1: Hoa tan hét 6,3 gam hdn hop X gdm Al va kim loai M (ti 1é mol tuong
ng 2:3) vao 200 gam dung dich HNO3 31,5%, két thuc cac phan tmg thu duoc
dung dich Y va 1,568 lit (dktc) hén hop hai khi N, va N,O ¢6 tong khédi luong
1a 2,76 gam. Cho Y phan umg v&i dung dich NaOH dun néng, khdng c6 khi
thoat ra.

a) Xac dinh tén kim loai M.
b) Tinh thé tich dung dich NaOH 0,5M téi thiéu cin dung dé két tua hét cac ion
kim loai trong Y.
Gidi
a) Goi x, y lan luot la sé mol N, va N,O.
x+y=0,07 x =0,02
28x +44y =276 = {y =0,05

Cac ban phan ung oxi hoa va khu:

Ta c6 hé: {

Al - Al + 3e 12H" + 2NO; + 10e = N, + 6H,0
2a — 2a — 6a 0,24 < 0,2 < 0,02
n+
M —> M"™ +ne 10H" + 2NO; + 8¢ — N,O + 5H,0
3a— 3a— 3na
0,5 «— 0,4 < 0,05

=6a+3na=0,6=>2a+na=02 (1)

Mait khac:
S4a + 3Ma =63 2)
Tu (1), (2) = >4+ 3M =315 =>M=10,5n+3(n=1;2;3)

= Nghiém phu hop: n =2 va M = 24 (Mg)
x s _ 200315
b) n . bandéu = n, ban dau W =1mol

n,. phan tng = 0,24 + 0,5 = 0,74 mol = n,, con=1-0,74 = 0,26 mol
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6,3

a= ———— =0,05mol= na; = 0,1 mol va nyg = 0,15 mol

54+3.24

H +OH™ — H0

0,26 — 0,26

Mg®* + 201~ — Mg(OH)

0,155 0.3

AP +30H" - Al(OH):¥

0.1 > 03

= Nyop =N, = 0.86 mol = Vygnaon = 0’856 =1,721it

Vi du 2: Cho 6,3 gam hdn hop X gébm Mg va kin loai M (hoa tri khong dbi) tac
dung voi Cly, sau mot thoi gian thu duoc 20,5 gam chét rin Y. Hoa tan hét Y
trong dung dich HCI, sinh ra 2.24 lit H, (dktc). Mat khac, cho 0,1 mol M phan
ung vai dung dich HNOj3 déc, nong du thi lugng khi NO, thoat ra vuot qua
5.04 lit (dktc).

a) Xac dinh tén kim loai M.
b) Cho 12.6 gam X trén tac dung vdi dung dich HNO; lodng (du), két thuc
phan tng thu dugce 2.24 lit (dktc) hon hop khi Z g6n1 N, va N>O ¢6 ti khéi so voi

H; 1a 18. Tinh khéi lugng mudi thu duge sau khi cac phan ung két thuc.

Gidi
a) M + 2nHNO; - M(NO3), + nNO,T + nH,0

0.1 - 0,In
= ng, =0In> 204 _ 0225 =>n>225=n=3

NO: 22.4

Theo dinh luat bao toan khéi luong: n, = ———20’57; 63 _0.2mol
Mo M +3e Cly +2e — 2CI-
a— 3a 0.2—>04
Mg - Mg”" +2¢ 2H +2e > H,
b—»2b 0.2 — 0.1
= 3a+2b=10.6 (1) = a<0.2 mol
Mat khac:

Ma+24b=63 (2)
09

Ratatr (1) va(2) tadugc: a= <02 =>M<31,5
Do M la kim loai hoa tri 3 nén chi ¢é thé M 1a Al (nhom)
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b) Taco:a= 0.9 =0.1mol; b=
36-27

= Trong 12,6 gam X c6 chua 0.2 mol Al va 0,3 mol Mg.

Goi x.y lan luot la s6 mol N, va N>O.

x+y=0,1 {x =0,05

M =0.15mol

-
28x +44y =18.2.0,1 |y =0,05

Tathdy: 3n, +2n,, =1.2>10n, +8n, ,=0,9mol

Ta co hé: {

= C6 mudi NH4NO; tao thanh.
N+ 8¢ —» N
8z +— 7

1.2-09

=0,0375 mol

RypNo, T2
= Mmuéi = Myyno,), + Mygno,), + Maino, = 213.0,2 +148.0.3 + 80.0,0375

=90 gam
Vi dy 3: Chia 29.6 gam hdn hop X gém Fe va Cu thanh hai phin bing nhau. Phén
I cho phan ung vdi lugng du dung dich HCl, sinh ra 3.36 lit H, (dktc). Cho
phan 2 tac dung v&1 dung dich HNO; dac. néng (du) thu duge V lit khi NO,
(dktc) va dung dich Y.
a) Tinh gid tri cua V
b) Cho Y phan tmg véi luong du dung dich NH;. Tinh khéi lugng két tua thu
duoc sau khi cac phan img két thuc.

Gidi

a) Goi . y 1an luot 1a s6 mol Fe va Cu chura trong 14.8 gam hdn hop X.
Taco: 56x + 64y = 14.8 *)
e Phan 1: Cu khéng phan ung

Fe + 2HCI — FeCl, + 1, T

X - X
= n,, =x=0,15mol
(*)=y=0.1 mol
e Phin 2:
Fe — Fe' + 3¢ N¥+le—>N"
0.15 > 0.15 > 0.45 a«<a

Cu— Cu® + 2e
0.1 0,1 -0,.2
=a=045+02=0,65mol =V =0,6522.4 = 14.56 lit
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b) Dung dich Y chita Fe’", Cu*’, H", NO;
NH; + H" - NH
Fe*" + 3NH; + 3H,0 — Fe(OH)34 + 3NH ;

0,15 — 0,15

Cu®" + 2NH; + 2H,0 — Cu(OH),4 + 2NH
0,1 — 0,1

Cu(OH); + 4NH; — [Cu(NH3)4]*" + 20H"
0,1 — 0,1

= Miétwa = My oy, = 107.0,1 = 10,7 gam

Vi dy 4: Chia 23,8 gam hdn hop X gbm Al, Mg va Fe thanh hai phén bing nhau.
Phin 1 cho phan voi dung dich NaOH du, sinh ra 3,36 lit H, (dktc) va con lai
chat ran Y khéng tan. Cho toan bd Y phan tmg véi dung dich H,SO4 déc, néng
(du) thu dugc 6,72 lit SO; (san pham khir duy nhét, dktc). Cho phén 2 tic dung
vOi 240 gam dung dich HNOs 31,5%, két thiic cac phan ung thu dugc dung
dich A va 1,568 lit (dktc) hdn hop hai khi N; va N,O c6 tdng khdi luong 2,76
gam.

a) Tinh khéi lugng cac mudi tao thanh trong dung dich A.
b) Dung dich A hoa tan t6i da bao nhiéu gam Cu. Biét san phdm khur cia N laN™,
¢) Tinh thé tich dung dich NaOH 1M téi thiéu cdn dung dé phan tng hét véi

dung dich A.

Gidi
a) e Phan 1: Mg va Fe khong phan tmg

Al + NaOH + 3H,0 — Na[Al(OH)4] + % H,T

0.1 « ) 0,15
Chat ran Y gébm Mg va Fe.
Mg — Mg + 2e S0+2e »S™
X = 2x 0,603
Fe —» Fe'" + 3e
y = 3y
I {2x+3y:0,6 {XZO,]S
l'a co hé: =
24x+56y=119-27 y=0,1

e Phdn 2: Goi a, b lan luot 1a s mol N, va N,O chira trong 0,07 mol hén hop.
a+b=0,07 {a =0,02

Ta cling c6 hé: =
28a+44b=2,76 b =0,05
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Vi2n,, +3n..+3n, =0,9mol>10n, +8ny , =0,6mol

= C6 mudi NH4NO; tao thanh.

Mg — Mg® +2e 2N" + 10e - N,
0,15 > 0,3 0,2 « 0,02
Fe - Fe’" + 3e 2N" + 8¢ — 2N™!
0,1 » 0,3 0,4 « 0,05
Al > AP' + 3e N*+8e > N
0,1 > 0,3 8z z

L _03+03+ (;,3 -0,2-04 00375 mol

= Khbi lugng mudi trong dung dich Ala
Mo, = 213.0,1=21,3 gam

vaoy, = 148.0,15 = 22,2 gam
Mpeno,, = 242.0,1 =24,2 gam
My x0, = 80.0,0375 =3 gam

_ 240315

m

b) ny, ban dau 1,2mol

N0, Phan g = 12ny + 10n, ; + 100y, o, =1,115mol
= Ny, ¢On=1,2-1,115=0,085 mol

3Cu + 8H +2NO; - 3Cu* +2NOT +4H,0
0,031875 « 0,085

Cu +2Fe’" - Cu®" +2Fe*
0,05 « 0,1
= mc, = 64(0,031875 + 0,05) = 5,24 gam
¢) NH; + OH™ — NH;T+H,0

0,0375 — 0,0375

Fe’* + 30H™ — Fe(OH)3d

0,1 - 0,3

Mg?* + 20H~ — Mg(OH),4

0,15 0,3

AP" +40H™ - [AI(OH)4]"

0,1 - 0,4
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= nnaon = 0,0375 + 0,3+ 0,3 + 0,4 =1,0375 mol
= Vyggnaon = 1,0375 lit

Vi du 5: Cho 8,7 gam hdn hop X gém kim loai M (thudc nhém IIA) va Al tan hét
vao 160 gam dung dich HNOj; 31,5%, sau khi két thic cac phan tmg thu duoc
dung dich Y va 1,232 lit (dktc) hon hgp hai khi N3 va N,O ¢6 ti khéi so v&i H;
la 17,636. Dung dich Y phan (g véi dung dich NaOH dun néng khong c6 khi
thoat ra. Mat khac, cho 4,2 gam kim loai M phan ung véi dung dich HCI du thi
lugng khi thoat ra vugt qua 2,24 lit (dktc).
a) Xac dinh tén kim loai M
b) Cho 17,4 gam X trén vao nudc du, tinh thé tich khi thoat ra (dktc).

Gigi
a) Goi a, b lan luot 1a s6 mol N, va N,O. Ta c6 hé:
a + b =0,055 a=0,03
=
28a+ 44b =17.636.2.0,055 b=0.025
M —> M> +2e N+ 10e > N,
X —> 2x 0,3 « 0,03
Al > AP+ 3e 2N+ 8¢ — 2N*!
y > 3y 0.2 « 0,05
=2x+3y=0,5 _ (b
Mat khac: Mx + 27y = 8,7 2)
T (1)(2) rat ra: x = 1\:,2 <025 =>M>348 *)
M + 2HCI — MCl, + H,T
4 42
_)
M M
:%>o,1:1\4<42 (**)

T (*) va (**) > 34.8 <M <42
Do M la kim loai thudc nhém I1A nén M = 40 (Ca)
b) Trong 17,4 gam X ¢6 chira 0,38 mol Ca va 0,078 mol Al. Ta c6:

Ca+2H,0 — Ca®" +20H~ + H,®
0.38 N 0,76 — 0,38

Al + OH™ +3H;0 — [Al(OH)4] ™ + %HZT

0,078 - 0,078 - 0,117
= V,, =(0,117 + 0,38).22.4 = 11,1328 lit
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Vi du 6: Cho hdn hop gém a mol FeS, va b mol Cu,S phan ng hét vdi luong vira
du dung dich HNO;, thu duge c}ung dich X chi chira 2 mudi sunfat va 10,08 lit
khi N>O (san pham khu duy nhat, ¢ dktc). Tinh gid tri cia a va b.

Gidi

FeS; —5% 5 Fey)(SO4);

Cu,§ —2% 5 CuS0,

Theo dinh luat bao toan dién tich:
3“1«:" +2nC“ =2n sor- = 3a+4b= 2(2a+b):>a“2b (N

FeS; > Fe" + 2S¢+ 15¢ 2N + 8¢ - 2N*!
a -> 15a 3,6 <09
Cu,S — 2Cu”” + 8%+ 10e

b — 10b
= 15a+ 10b = 3.6 )
a=0,18mol

1a1 h¢ (1)(2) ta dugc {b:0,09m01

DANG 2: SUDUNG PHUONG PHAP ION - ELECTRON

Phuong phap nay st dung dé giai nhanh nhiéu bai toan khé ma néu giai
bang phuong phap thong thudng thi rat mat thoi gian tham tri bé tic. Luu y
cach tinh nhanh s6 mol anion tao mudi va s mol axit tham gia phan Ung trong
phan ung oxi - hda khur.

a) Axit H,SO, déic

Khong phu thudc vio ban chit va so hrgng cac kim loai ta ludn co cac ban
phén ing kh:

2H,S04 + 2e — SO, + H0 + SO~ (1)
2X €« 2X <X —> X

4H,804 + 6e — S + 4H,0 + 35S0 )
dy « 6y «—y —> 3y

H2S04 + 8¢ — H,S +4H,0 +4S07 3)
52 «8z¢—272—— 4z

= Ngp i_ tao mu61 = nso, + 3ng + 4ny ,S
2 6 8 a
=—nso, + —ns+ — ny,s =X —nx
2 22 2 2 2

(a 1a 56 electron ma S™® nhan vao dé tao ra san phim khur X)
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Ghi nho:

2 Ae a
® ngo,” tao muoi = z Enx

®ny,so, phén 1’mg=2n502 +41’15+5HH25

b) Axit HNOj3
Tuong tu nhu trén ta ludén c6 cac ban phan Ung khu:
2HNO; + 1e - NO; + H,O + NO;

22 <« a

«— a — a

4HNO;3 + 3e — NO + H,O + 3NO;

4b « 3b« b ——> 3b
10HNO;3; + 8¢ — N,O + 5H,0 + 8NO;

10c «8¢«c—— 8c
12HNOs + 10e = N> + 6H,0 + 10NO;

12d «

10d «d —— 10d

10HNO; + 8¢ — NH4NO3 + 3H,0 + 8NO;

10x « 8x ¢ x —— 8x

* nNo; tao mudi vdi cation kim loai =

nnNo, +3nno +8nn, 01 100N, + 8nyy, o,

® NHNO, phan ung = 2nno ) +4nno + 10ny ,0 + 12nn " + 10n NH,NO,

Chii y: - Céc cong thirc trén khéng thé ap dung néu chat khir ban ddu khong

phai 1a kim loai.

- Néu hdn hop ban diu khéng hoan toan la kim loai thi ta nén quy hdn hop vé
cac nguyén to roi dua vao phuong trinh ion - electron ctia ban phéan Ung oxi hoa

va ban phan tung khir dé giai.

Vi du 1: Cho 29 gam hdn hgp gom Al, Cu va Ag tac dung vira du voi 950 ml dung
dich HNOs 1,5M, thu dugc dung dich chira m gam muéi va 5,6 lit hon hop khi X

(dktc) gdm NO va N,O. Ti khédi ciia X so véi Hy 13 16,4. Gia tri ciam la
A. 98.20

B. 97,20 C. 98,75 D. 91,00

(Dé thi tuyén sinh Pai hoc ndm 2012-Khoi B)

Gidi

Goi x, y 1an luot 1a s mol ciia NO va N,O trong hdn hop X. Ta c6 hé:
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x+y=0,25

30x +44y =

x =0,2
-
8,2 y =0,05



Gia st chi ¢co san phém khir NO va N>,O
= miNo, phan img = 4n,, + 10nNZO =4.0,2+10.0,05 =1,3mol< 1,425 mol
= C6 mudi NH4NO; sinh ra.

npNo, phan ung = 4n, +10ny o +10n, o,

1,425-4.0,2-0,05.10
10
= Mmysi =My + m - (tao mudi véi ion kim loai) + My no,

=29+ 62(3.0,2 + 8.0,05 + 8.0,0125) + 80.0,0125 = 98,2 gam
= Pipan A

Vi du 2: Hoa tan hoan toan 0,1 mol FeS; trong 200 ml dung dich HNO3 4M, séan
phim thu duoc gdm dung dich X va mét chét khi thoat ra. Dung dich X c6 thé
hoa tan t6i da m gam Cu. Biét trong cac qua trinh trén, san pham khir duy nhét
caa N déu 1a NO. Gid trj ciam la

=0,0125mol

= Nay,No, =

A.12.8 B. 6,4 C.9.6 D.32
(Dé thi tuyén sinh Dai hoc nam 2012-Khéi B)
Giai

FeS, + 4H' + 5NO; — Fe** + 5NOT + 2502 + 2H,0

0,1 04 50,5 —0,1
=n, con=08-04=04 mol ; n o con=0,8-0,5=0,3 mol

3Cu + 8H'+2NO; — 3Cu*' +2NOT +4H,0

0,15—04 - 0,1

Cu + 2Fe” - 2Fe” +Cu™

0,05 < 0,1
= mg, = 64.0,2=12,8 gam = D4p 4n A

Vi du 3: Cho 19,2 gam Cu vao ’500 ml dung dich NaNO; 1M, sau d6 thém vao

500 ml ’dung dich HCI 2M. K&t thuc phéan ung thu dugc dung dich X v§1 khi NQ
duy nhzét, phai thém bao nhiéu ml dung dich NaOH 1M vao X dé ket tha hét
ion Cu”"

AL 120 B. 400 C. 600 D. 800
Gidi
3Cu+8H +2NO; — 3Cu*" +2NO +4H,0
Bd: 03 1 0,5

Pu: 0,3508 > 02 — 03
Con: 0 0,2 0,3
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H +OH ™ - H,0
0202
Cu’"+20H~ — Cu(OH)4
0,306

0,8

=m0 =02+06=08mol= V= 1’ = 0,8 lit =800 ml = bép an D

Vi dy 4: Chia 23,0 gam hdn hgp M gém Al, Cu va Mg thanh hai phin bang nhau.
Phan 1 tac dung véi dung dich HCI du, sinh ra 5,6 lit H; (dktc). Hoa tan hét
phan 2 trong 120 gam dung dich HNO; 63% dun néng, két thic phan ‘img thu
dugc dung dich X va 8,96 lit (dktc) hon hop hai khi NO, NO; ¢é ti khéi so voi
H; 1a 20. X tac dung véi dung dich NaOH dun nong, khong cé khi mui khai
thoat ra.

a) Tinh phén tram khdi lugng mdi chit trong M.
b) Tinh ndng d¢ phan tram cac cht trong X. Coi nudc bay hoi khong dang ké
trong qua trinh phan ing.
Gidi
a)
e Phén 1: Cu khong phan ung
Mg + 2HCl — MgCl, + H,T
X - X
2Al + 2AICl; — 3AIC + 3H, T
y - 1,5y
= n,; =x+11,5y=025 (1)

e Phén 2: Goi a. b Ian luot 1a sé mol cua NO va NO, chita trong 0,4 mol hén
hop khi.

... [a+b=04 a=0,15
Ta co hé: =
30a+46b=16 b=0,25
= Nyno, Phan img = 4ny, +2ny, =11 mol < n,, ban ddu = 1,2 mol nén

kim loai hét, axit con

Mg —> Mg®" + 2e 4H" +NO; + 3¢ —» NO + 2H,0
X > x—>2x 06 «— 045015
Al = AIY + 3e

20" +NOj; + le > NO, + H,0

-y —3
oy o 05 — 025« 025

Cu— Cu®" + 2¢
Z —> 7 —27
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=2x+3y+22=0,7 2)
Mat khac: 24x + 27y + 64z=11,5  (3)
x =0,22 mol
Giai hé (1), (2), (3) ta dugce: <{y=0,03mol
z=0,085mol

Phén tram khdi luong cac chat trong M la
0,
Yornin = 27.0,03.100% _ —7.04%
11,5
[7)
Yomigg = 24.0,22.100% —45.91%
11,5
%mc, = 100% - (7,04 + 45,91)% = 47,05%
b) Khéi lugng dung dich X 1a
11,5+ 120 -30.0,15 - 46.0,25 = 115,5 gam

= Ny, cOn=1,2-1,1 =0,1 mol

Nong d6 phin tram cia cac chét trong dung dich X 1a
63.0,1.100%

Chimo, = —11_5~5— =3,45%
Clognginoy, = 148.01, i7_5_51 00% ~28.19%
oy, = 188.0,1(1?.51 00% —13.83%
Cmnory, = 213.01,1053.5100% —5.53%

Vi du 5: Cho 42 gam hdn hop X gom Fe, Cu vao 1 lit dung dich HNO; 1M, két
thic phan tng thu dugc dung dich Y, V, lit khi NO (san phim khir duy nht,
dktc) va con lai m gam Cu khong tan. Nhé 800 ml dung dich HCI 1M vao thi
kim loai vira tan hét va thu thém V; lit khi NO nita.

a) Tinh V|, Vo vam.
b) Tinh phan tram khéi luong cac kim loai trong X.

Gidi
a) Goi X, y lan luot 1a sé mol Fe va Cu chtta trong 42 gam X. Ta c6:
56x + 64y =42 (1)
nHN()‘ =1 mol s Ny = 0.8 mol
HNO3; - H + NO;
1 -1 -1
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HCl > H" +Cl-
0,8 > 0,8
:>ZnH,= 1+0,8=1,8mol
Vi Cu con du nén Fe chi bi oxi hoa 1én Fe**. Khi nh¢ tiép HCI vao hdn hop
thuc chat 1a thém H” thi do tinh khir cua Fe>* yéu hon Cu nén Cu phan umng hét.
Khi Cu vira tan hét thi ngimg thém H* nén Fe?* chua bj oxi hoa thanh Fe".

Fe - Fe*" + 2e Khi chua thém HCl
X—> X—2x 4H™ + NOj + 3e - NO + 2H,0
2
Cu— Cu™ +2e 1 = 0,25 0,75 — 0,25
Y1 > Y12y, N, con=1-025=0,75mol
Khi thém HCI ' ,
Cu - Cu + 2 = y, =0,25.22,4 =56 lit
Khi thém HCI
y-yn— 2(y - y1) R _
4H" +NO; +3e > NO + 2H,0
0,8 —>02—>06—>0,2
= V,=0,2.22.4 =448 lit

Theo dinh luét bao toan sé mol electron.

Taco:2(x+y)=0,75+0,6 >x+y=0,675 2)

x=0,15

y =0,525

Mat khac: 2x + 2y, =0,75 =y, = 0,225 mol

=neydu=y-y; =0,525-0,225=0,3 mol = m=64.0,3=19,2 gam
b) Phin tram khéi luong cac kim loat trong X la

56.0,15.100%

Giai hé (1)(2) ta duogc: {

%Fe = =20%
%Cu = 100% - 20% = 80%

Vi du 6: Hoa tan hét 0,03 mol hdn hop X gém MgS, FeS va CuS trong dung dich
HNO;3, két thuc cac phan img thu duge dung dich Y (chi chira muéi nitrat va
mudi sunfat) va 0,15 mol hdn hop khi Z gom NO, va NO c6 ti khdi so véi
20,33. Cho Y phan ung véi dung dich NaOH dun néng, khong c6 khi thoat ra.
S6 mol HNO; d3 phan tmg 1a

A.0,16 B. 0,4 C.0,5 D. 0,2
Giai
Goi a, b 1an luot 12 s6 mol ciia NO, va NO.
, .. la+b=0,15 a=0.,1
I'a co hé: =
46a +30b=2.20,33.0,15=6,1 b=0,05
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FeS +4H,0 — Fe’' + 8H' + SO.™ +9e NO; +4H' +3e > NO + 2H,0

X - 8x 0,2 «— 0,05
CuS +4H,0 — Cu’' + 8H' + SO, + 8e NO; +2H' + le > NO; + H,0
y - 8y 0,2 — 0,

MgS + 4H,0 —» Mg + 8H' + SO+ 8¢

z —> 8z
= N0, Phanung = 0,2+ 0,2 - 8(x +y +2) = 0,4 - 8.0,03 = 0,16 mol
= Dap 4n A

DANG 3: SUDUNG PHUONG PHAP QUY DPOI

a) Phuong phdp quy déi vé nguyén té

DA4u hiéu nhan dang bai toan vén dung phucmg phap quy ddi:

- Bai toan hén hop, trong do6 tong s chit va hop chit nhiéu hon téng sb
nguyén t4 tao thanh hén hop do.

- Bai toan hdén hop cac oxit, sunfua cua kim loai; xac dinh thanh phan cac
nguyén té trong hdn hop phire tap; cac hop chat khé xac dinh s oxi hoa Cu,FeS,,
CuyFeS,, ...

Cdac buwroc giai todan theo phuong phdp quy doi vé nguyén 10

* Buge 1: Quy hdn hop cac chit vé cac nguyén t6 tao thanh hdn hop. Dat 4n s
thich hop cho s6 mol nguyén tir cac nguyén t6 trong hdn hop.

® Burgc 2: - Lap cac phuong trinh dva vao céc dinh ludt bao toan khéi luong,
bao toan nguyén to va bao toan sb mol electron,..

- Lap cac phuong dua vao cac dir kién bai toan dé cho (néu co).

e Buéc3: Giai hé gom cac phuong trinh da thiét 1ap dugc & budc 2 va tinh toan
két qua bai toan theo yéu cau.

Vi du 1: Cho 18,4 gam hén hop X gbm Cu,S, CusS, FeS; va FeS tac dung hét voi
HNO; (dac nong, du) thu dugc V lit khi chi c6 NO; (¢ dktc, san pham khir duy
nhét) va dung dich Y. Cho toan bd Y vao mot luong du dung dich BaCl,, thu
dugc 46,6 gam két tia, con khi cho toan bd Y tac dung véi dung dich NH3 du
thu dugce 10,7 gam két tia. Gia tri cia V 1a

A. 38,08 B. 11,2 C. 24,64 D. 16,8
(Dé thi tuyéh sinh Pai hoc nam 2012-Khéi A)
Giai
Quy X vé Cu, FevaS.
Mie = Ny, = 0.1 mol 5 ng =ny.q, =0,2mol
18,4 -56.0,1-32.0,2
= Ney = 1 = 0,Imol
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Fe — Fe’™ + 3¢ N7 +1le >N
0.1 —» 0.3 a<a
Cu - Cu* +2¢
0,1 > 0,2
S—>S°+6e
02— 1,2
=a=03+02+1,2=1,7mol = V = 38,08 lit
= Dépéan A

Vidu 2: Nﬁng m gam hdn hop X gém keS va FeS; trong mét binh kin chira khong
khi (26m 20% th¢ tich O, va 80% th¢ tich N3) dén khi cdc phan ung xay ra
hoan toan, thu dugc mot chat ran duy nhét va hon hop khi Y c6 thanh phén thé
tigh: 84.8% N», 14% SOy, con lai 1a O,. Phén tram khoéi lugng cua FeS trong
hon hgp X la
A. 59.46%. B. 19,64%. C. 42.31%. D. 26,83%.

Gidi '
Cdch 1: Quy hon hop thanh Fe va S
S +0, > SO, iy
X—>X
4Fe + 30, - 2Fe;0;
Ey Yy ]
Ban dau: n, = ()..,-’2‘(mol) 3 1y, =0.8(mol)

Sau phan ing: n, =02=x-y ;ny =087 ng, =x

Tdng s6 mol khi sau phan L’mg: 02-x-y+08+x=1-y

%0V =-(l§—:—8-ﬁ:>y=0,0566(m01)
%V, =— =1 0132076 (mol)
50 71-0,0566 100

Dat n, s =a(mol): n,, =b(mol)

i

a+b= 0.0566.i a=0,01885773
—
b =0,0566093

a+2b=0.132076

9 0
- 0.01885773.88.100% ~19.64% => Dép an B
0,01885773.88 +120.0,0566093
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Cach 2: Coiny =1 (mol) = n, =0848 (mol); ng, = 0,14 (mol);
n, (du)=1-0.848-0,14 = 0,012(mol)

= n,, (ban dau) = O—zi% = 0,212 (mol)

= n,, (phanmg) = 0,212 - 0,012 = 0.2 (mol)

4FeS + 70; — 2Fe;05 + 4S80,
7
X — X . X

4
4FeS; + 1105 — 2Fex03 + 850,

— 2
y 4 y y
A zx+ﬂy:0,2 x =0.02 (mol)
Tacohé: 4 4 = 0.06 |
X +2y =014 y =0.06(mol)
0,
= %FeS = 0.02.88.100% =19.64%

0,02.88 + 0,06.120

Foage p T

1

Vi du 3: Cho 11.36 gam hdn hop X gom Fe; FeO; Fe;03; Fe;04 phan tmg hét v{;i
dung dich HNOj; dac. nong (du) thu duge 17,472 lit khi thoat ra (dktc) va dung

dich Y. C6 can dung dich Y thu dugc m gam mudi khan. Gia tri cia m la

A. 38,72 B. 35.5 C. 49.09 D. 34,36
Gidi
Quy hdn hop X vé hai nguyén t Fe: x mol va O: y mol.
= 56x + 16y = 11.36 (1
Qua trinh oxi héa Qua trinh khu
Fe - Fe'” + 3e N7 +1le -»N™
X X 3x 0.18 « 0,18
0’ > 0% +2
y 2y .
= 3x+2y =078 (2)
Giat hé (1). (2) ta duge: x = 0,16 mol: y = 0,15 mol
= peNo ), = it = 0.16 mol = myevo ), =242 x 0,16 = 38.72 gam
= Dép an A.
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Vi du 4: Hoa tan hoan toan m gam hén hop A gém Fe, FeS, FeS,, S trong dung
dich HNOj3 déc, dun néong (du), thu duge dung dich B va 9,072 lit khi NO; (san
pham khir duy nhét, dktc). Cho B tac dung véi dung dich BaCl, du thu dugc
11,65 gam két tua trang. Gia tri ciam la

A. 3,56 B. 4,02 C. 2,15 D. 2,1
Gidi

Coi hén hop A gom x mol Fe vay mol S

e A + HNO; dic, du:

Qua trinh oxt hoéa Qua trinh khtr
Fe® — Fe’* + 3e N”+1le - N™
X X 3x 0,405 « 0,405

S° 5 S+ 6e

y 'y 6y
= 3x + 6y = 0,405 &)

11,65

¢ B + dd BaCls: NBaso , 33 =0,05

Ba® + S0 — BaSO4d
y y
=y = 0,05 mol
Thay y va (*) ta tim dugc: x = 0,035 mol
= m=56x0,035+32x0,05=3,56 gam = Dap an A
Vi dy 5: D6t chay hoan toan m gam hdn hop X gdm FeS; va mot oxit §ét cin
dung 0,6 mol O, thu dugc 0,4 mol Fe,O5 va 0,4 mol'Soz. Cho m gam h(‘)n’hqp
X trén tac dung vqri dung dich H2$O4 dic néng,' du deén khi cac phan ing xay ra
hoan toan, san pham khir duy nhat la SO, thi s6 mol H,SO4 tham gia phan ung
1a bao nhiéu?
A. 3,0 mol. B. 2.8 mol. C. 2,4 mol. D. 2,0 mol.
Gidi
Quy X vé Fe, S va O. Ta ¢6: g = 20,0, = 0.8mol; ng = ng, =0,4mol.
= no (X) = 3n;, o, +2ng, —2n, =08mol

Fe — Fe’™ + 3e 2H;S04 + 2¢ — SO, + SO + 2H,0
08—>08—->24 IX o« 2X — X

S +2H,0 — SO, + 411" + 4e |
04 > 1.6 > 1,6
0 +2H — H,0 - 2¢
08—->1,6—> 1,6
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=24+1,6-1,6=2x=>x=1,2mol
= Ny g0, Phanimg =2.12+0,8 - 0,8 =2,4 mol = Pdp an C

Vi du 6: Hoa tan hoan toan 40 gam hdn hop gém FeS,, CuS, FeS bang dung dich
HNOj thi thu dugc dung dich X chi chira hai muodi va 4 mol NO,, khdéng c6 két

tl’l’a tao ra. Cho dung di(;h NH;3 du vao dung dich X, IQC’léX két tua dem nung
dén khoi luong khong d6i thi thu duge bao nhiéu gam chat ran?

A. 32,0. B.214 C.24,0.D . 16,0.
Gidi
Quy hdn hop vé Fe, S va Cu. Ta c6: 56x + 32y + 64z = 40 (1)
Fe - Fe’* + 3e N+ le > N*
X X 3x 4—4
Cu— Cu®" +2e
z z 2z
S — S+ 6e
y y 6y
=3x+2z+6y=4 (2)
Dung dich thu duoc chi chira hai mudi nén
3n . +2n_, = 2nSoi~ = 3x+2z=2y hay 3x -2y +2z=0 3)
x =0,2mol
Giai hé (1), (2) va (3) ta dugce: sy =0,5mol
z=0,2mol
2Fe*t —4ML 5 SFe(OH); ——> Fe,0;
0,2 - 0,2 - 0,1

Cu®" —4Mbs [Cu(NH;3)4](OH),
= mcg = 160.0,1 = 16 gam = Dap an D
Vi du 7: Hoa tan hét 17,92 gam hén hop X gdm Fe;Os, FeO, Fe, CuO, Cu, Al,
AL O; (trong d6 oxi chiém 25,446% phan tram vé khéi lugng) trong dung dich
HNO:;, két thiic cac phan tng thu dugce dung dich Y va 1,736 lit hdn hop khi Z
gdm N va N,O. Ti khéi cua Z so voi H; 1a 15,29. Cho NaOH vao Y rdi dun
néng, khdng cé khi thoat ra. S6 mol HNO3 d4 phan tng voi X 1a

A.1.215mol  B. 0,645 mol C. 1,392 mol D. 0,75 mol
‘ - Gidi
Goi a, b lan lugt 1a s6 mol cua N va N,O. Ta co hé:
a+b= 1736 =0,0775 a=0,065
4 =
b=0,0125

28a+44b =15,29.2.0,0775 = 2,37
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- Cho NaOH vao Y roi dun nong, khong cé khi thoat ra chimg t6 khdng c6 phan
“{mg tao mudi NH4NOs.
) 17,92.25.446
nox) = ———— = 0,285 mol
O 16,100

» QU) X vé Fe, Cu, Al va O. Dé tinh s6 mol HNOs phan tng, ta dua vao ban
hdn ung khur sau:

O + 2H +2e->10
0,285 — 2.0,285
2NO; + 10H" + 8¢ — N,O + 5H;0
10.0,0125 «0,0125
2NO; + 8H + 8¢ — N, + 5H,0
8.0,065 « 0,065
=> Ny, Phan ung = 2.0,285 +10.0,0125 + 8.0.065 = 1.215 mol
= Dapéan A
Vi du 8: Hoa tan hét 2,44 gam hdn hop X gbém FeSy, FeS, Fe, Cu va CuS trong
50 gam dung dich INO; 63% dun néng, thu dugc dung dich Y trong do nong
d cua axit giam xudng con 39,13% va 4,368 lit NO; (san pham khir duy nht,

dktc). Coi rang nudc bay hoi khong dang ké trong qua trinh phan ung. Téng
khdi luogng cua nguyén t6 sat trong 2,44 gam X la

A. 0.84 gam B. 0,56 gam C. 1,12 gam D. 1,68 gam
Gidi
4,368
Ny, = 4 0,195 mol = my = 2,44 + 50 - 46.0,195 = 43,47 gam ;
N o, ban dau = 50.63 = 0,5 mol
100.63
43,47 .
. Ny, CON= PA3AT 0,27 mol = n,;,. phan ung = 0,5 - 0,27 = 0,23 mol
h 100.63 o :
Quy Y vé Fe, CuvaS.
Fe — Fe’ + 3¢ NO; +2H" + le —NO;+H0
X - 3x 0,39 «— 0,195 «— 0,195
Cu— Cu*’ +2¢
y - 2y
S +4H,0 — SO; +8H" + 6e
z - 8z — 6z

Theo dinh ludt bao toan electron: 3x +2y + 62=0,195 (1)
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Mat khac: n,;,, phanung = n . phanimg=0.39 - 82=0,23 = 2= 0.02 mol,

(1) = 3x + 2y = 0,075 , (2)
Ngoaira: 56x + 64y +32.0,02=2,44 = 56x + 64y = 1,8 (3)
x =0,015mol . o
Giai h¢é (2), (3) ta dugec: = 2my = 0,84 gam = Dap an A
y=0015mol

Vi dy 9: Hoa tan hoan toan 40 gam hdn hgp gom FeS,, CuS, FeS bang dung dich
HNOj thi thu duge dung dich X chi chira hai mudi va 4 mol NO,, khong cé két
tua tao ra. Cho dung dich NHj téi du vao dung dich X, loc léy két tia dem
nung dén khéi lugng khong déi thi thu dugc bao nhi€u gam chét ran?

A.214. B. 16.0. C. 24.0. D. 32,0.
Gidi '
Quy hén hop vé e, S va Cu. Ta co: 56x +32y + 64z =40 (1)
Fe > Fe’™ + 3¢ N+ 1le > N™
X X 3x 4—4
Cu— Cu®" + 2¢
Z z 27
S —» S+ 6¢
y 'y 6y |
= 3x+2z+6y=4 (2)
Dung dich thu dugc chi chira hai mudi nén
3n.. +2n_, = 2nsoi, =>3x+272=2y hay 3x -2y +2z2=0 (3)
x =0,2mol
Giai hé¢ (1), (2) va (3) ta duge: <y =0,5mol
z=0,2mol
2Fe>" —4ML , oFe(OH); ———> Fey0s
0,2 - 02 - 01

Cu™ —4N¥L 5 [Cu(NH3)4](OH),
= MR = 1600,1 =16 gam
= Dbap an B
Vi du 10: Chia‘ 42.72 gam hén hop X gém Fe;04, Fey 05, FeO, CuO, Cu va F,e
thanh hai phan bang nhau. Phéan 1 tac dung voi luong du khi CO dun néng, két
thiic cac phan (mg thu dugc chat ran khan c6 khoi lugng giam 3,36 gam so vdi
khoi luong phén 1. Cho phan 2 tdc dung hét voi 200 gam dung dich HNO;
31.5%. sau khi két thie cac phan ng thu duge dung dich Y va 2,464 lit khi
NO (san pham khir duy nhat, dktc).
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a) Tinh s mol HNO3 d phan tng.

b) Dung dich Y hoa tan tdi da bao nhidu gam Cu. Biét san pham khir ciia N la
N*? duy nhét.

¢) Cho Y tac dung vdi lugng du dung dich NH;. Tinh khéi luong ket tua thu
dugc sau khi két thiic cac phan tmg.

Gidi
a) Quy X vé Fe, Cuva O.
e Phin 1 + CO, t”:.

= ng (trong mdi phan) = 3—136£ =0, 21 ol
. Phan 2+ HNOj3: nno = %ﬂ =0,11mol; n, ban diu = —200'31’5 =
22,4 63.100
Fe - Fe’ + 3e O + 2H" + 2e¢ » H,0
X >Xx —3x 0,21 > 0,42 —> 0,42
Cu— Cu* +2e 4HNO; + 3e - NO + 2H,0 + 3NO;
y=>y —> 2y 0,44 < 0,33 « 0,11 50,33
— 3x +2y =042 +0,33=0,75 (1)
Mat khdc: 56x + 64y =21,36 - 16.0,21 = 18 )

x =0,15mol

y =0,15mol

= Ny, Phan img =0,42 + 0,44 = 0,86 mol
= n,,con=1-0,86=0;14 mol;

Giai hé (1)(2) ta dugc: {

‘n, con=1-0,11=089 mol

b) Dung dich Y gom:
0,15 mol Fe*"; 0,15 mol Cu®*; 0,14 mol H' va 0,89 mol NO; .
3Cu+ 8H +2NO; — 3Cu*" +2NOT +4H,0
0,0525 <« 0,14 |
Cu + 2Fe*" > Cu* +2Fe™
0,075 « 0,15
= mey = (0,0525 + 0,075).64 = 8,16 gam
¢) Y + NH; du:
NH; + H" — NH
Cu®" + 4NH; — [Cu(NH3)4]*

192



Fe’' + 3NH; + 3H,0 — Fe(OH)3{ + 3NH

0,15 — 0,15

= Miérwa = 107.0,15 = 16,05 gam

b) Phuong phdp quy doi vé phén ti

Mot vai cha y khi sir dung phuong phép quy déi vé phan tu:

1. Khi quy hén hop nhiéu chét (hon hop X) thanh hén hop hai hay chi con mot
chét ta phai bao toan s mol nguyen t6 hay bao toan khéi hrong cua hén hop.

2. C6 thé quy ddi hdn hop X vé bét ki cap nao, thim chi quy vé mot chit. Tuy
nhién ta nén chon cap chat nao, thim chi quy ddi vé mot chat. Tuy nhién ta nén
chon cdp chét nao don gian ¢ it phan mg oxi héa - khir nhit dé don gian viéc
tinh toan.

3. Trong qua trinh tinh toan theo phuong phap quy déi doi khi ta gap sb am do
1a do su bu trir khéi luong céc chat trong hon hop. Trong trudng hop nay ta van
tinh toan binh thuong va két qua cudi ctng van théa man.

4. Khi quy ddi hdn hop X vé mot chit Fe,Oy thi oxit Fe, Oy tim dugc chi 1a oxit
gia dinh khéng ¢6 thuc.

Vidu 1: Cho 8,96 lit hén hop 2 khi H; va CO (dktc) di qua dng sir dung 0,2 mol
AlO3 va 0,3 mol CuO nung néng dén phan tng hoan toan thu dugc chét rin X.
X phan ung vira du trong 0,5 lit dung dich HNOj; ¢6 nong dé a M (san pham
khur 1a khi NO duy nhét). Gia tri cta a la

A. 3,67. B. 2,80. C. 4,00. D. 2,00.
Gidi
Quy hén hop khi vé H,: 0,4 (mol)
CuO + Hy; —» Cu + H,O
0,3—>03—->03
3Cu + 8HNO3 — 3Cu(NO3), + 2NO + 4H,0
03—>0,8
AlO3 + 6HNO; — 2AI(NO;); + 3H,0
02->1,2
_ L2408
0.5
Vi du 2: Nung 8.4 gam Fe trong khong khi, sau phan ing thu dugec m gam chit

ran X g gom Fe, Fe;03, Fe304 va FeO. Hoa tan m gam hdn hop X vao dung dich
H>S04 déc, nong (du), thu dugc 1,12 lit SO, (dktc). Gia tri ctia m 1a

A.11,2 gam B. 10,2 gam C. 72 gam D. 6,9 gam
Giai
e Quy hdn hop X vé hai chit FeO, Fe,0;

—4M = Dépan C
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2FeO + 4H,S04 — Fey(S04); + SO, T + 4H,0
0,1 «—— 0,05
Ap dung PLBT nguyén td:
1 84
2 56

=160.0,025 +72.0,1 = 11,2 gam = Dap an A

e Quy hdn hop X vé hai chét Fe, Fe,Os:

2Fe + 6H2S04 — Fey(S04); + 380,T + 6H,0

0,173 <« — 0,05

= Ap dung PLBT nguyén td:

1
Dfe,0, = E(nlu

0,35
mol

1 1 8,
Nfe,0, = = (n}:c - NFe(x)) = 5 (5_6_ -0,1/3) =

0,35 01

= 160. =11,2 gam = Déap an A

* Quy hdn hop X vé mét chit Fe,0,
2Fe,0y + (6% - 2y)H2S04 — xFex(SO4)s + (3 - 2y)S0,T + (6x - 2y)H,0

0,1/(3x - 2y) — 0,05
= npe = 0,15 = 0,1x/(3x - 2y) = = = g (Fes0)
y
0,1 .
> m=448. ——— = 11,2 gam = Dap an A
3.6-2.7

Chii y: Van c6 thé quy hdn hop X vé hai chit (FeO va Fe304) hoic (Fe va FeO)

hodc (Fe304 va Fe) nhung viéc tinh toan sé& tré nén phirc tap hon.

1.

Can bang cac phuong trinh phan u'ng sau theo phuong phap thang bang electron.
Vi moi phan tmg cho biét chit oxi hod, chét khu, su oxi hoa va su khu?

a) KMnQO4 + KNO, + H,SO4 — MnSO,+ KNO3 + K>SO, + H,O
b) NaCrO, + Br, + NaOH —» Na,CrQO4 + NaBr + H,O
¢) KMnO, + K;SO;3 + H,O —» MnO; + K,S04 + KOH

d) Cu + H,804 ddc ——s CuSO, + SO, + H,0

e) Al + HNO; — AI(NO;); + N,OT + H,0

f) Na;SO; + KMnO; +H,0 — NaySO4 + MnOy4d + KOH

g) FeSO4 + K5Cr,O7 + H,SO4 — Fex(SO4); + K;SO4 + Cry(S04)3 + H,O
h) Fe304 + HNO; — Fe(NO3); + NOT + H,0
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i) Fe + HNO3; — Fe(NO3); + NyO, + H,0

k) Fe304 + HNO; — Fe(NO3); + N Oy + H2O

I) Fe,O, + HNO3 — Fe(NO;3); + NOT + H,0

m) M,0, + HNO; — M(NO;), + NOT + H,0

n) Fe,Oy + CO — Fe On + CO2

o) FeS, + HNO;3; —» FC(NO3)3 + H,SO4 + NO + H,O

p) CusS + HNO;3 = Cu(NO3); + HS04 + NOT + H,0

X) AsyS3 + KClO; - H3AsO4 + HaSO4 + KCi

s) HS + KMnOy + H,S04 — SY + MnSO; + K804 + H20

2. Hoan thanh va cn bang cac phan img sau bang phuong phép ion — electron:

a) KMnQ4 + NaNO; + H>SO4 —

b) Cr,03 + O; + NaOH —»

c) FeO + K>,Cr,0; + H,SO4 —>

d) NaCrO, + O; + NaOH —»

¢) Cr(OH); + Br, + NaOH —»

f) K>;Cr,O7 + 6KI + 7H,SO4 —

g) CuS + HNO; dac —»

i) FeS, + HNO; lodng —

k) KMnQ4 + FeSO4 + HySO4 —

. Hoan thanh va cén bang cac phan tng sau theo phuong phéap thang bang
electron:

a) Al + HNO; —»

b) H;S + KMnO4 + HySO4 —

¢) Fe + HNO; —»

d) FeSO4 + K5Cr07 + HaSO4 >

. Dém gam bt I'c trong khong khi sau mot thoi gian thu duge chit rdn A ning
12 gam gom Fe, FeO, Fe,03, Fe;04. Hoa tan hoan toan A bang dung dich
HNO; lodng du thdy c6 2,24 1it khi NO duy nhit sinh ra (dktc) va thu dugc
dung dich chi chira mudi Fe duy nhat.

a) Viét cac phuong trinh phan {mg xay ra

b) Tinh m

¢) Hon hop X gébm Fe va Cu ¢6 khéi luong 6 gam. Ti 1¢ khéi lugng giira Fe va
Cula7:8. Cho X vao 1 lugng dung dich HNO3 khudy déu cho phan ung xay
ra hoan toan thi dugc mot han chit ran Y nang 4,32 gam, dung dich mudi sat
va khi NO. Tinh luong muoi sét tao thanh trong dung dich.

5. Hon hop X gém FeS; va MS ¢6 s6 mol nhu nhau, M 1a kim loai c6 hoa tri IT khong

déi. Cho 5.208 gam X tac dung hoan toan voi lugng du dung dich HNO; dun
nong, thu dugc dung dich A, va 10,5728 lit hén hop khi A, (dktc) co khéi luong la
21,072 gam gém NO, va NO. Thém mét lugng du dung dich BaCl, lodng vao A,
thdy tao thanh m, gam chét két tia trong dung dich du axit trén.
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a) Cho biét tén kim loai M
b) Tinh gia tri ctia m,

6. Dé xac dinh ham lugng oxi tan trong nuéc ngudi ta ldy 100,00 ml nudce rdi cho
ngay MnSO, (du) va NaOH vao nudc. Sau khi lic ki (khong cho tiép xiic Vi
khong khi) Mn(OH); bi oxi oxi hoa thanh MnO(OH), . Thém axit (du') khi dy
MnO(OH), bj Mn®" khtr thanh Mn*". Cho KI (du) vao hdn hop, Mn** oxi hoa
[” thanh 3. Chuan do I3 hét 10,50 ml Na,S,05 9,800.107 M.

a) Viét céc phuong trinh ion cua cac phan img da xay ra trong thi nghiém .
b) Tinh ham lugng (mg/1) ctia oxi tan trong nudoc.

7. Nhing hai tdim k&m, mdi tdm c6 khéi luong 10 gam vao hai dung dich mudbi
kim loai hoa tri II. Sau moét thoi gian xac dinh, ly hai tAm k&m ra khoi dung
dich, ra sach, lam kho réi cén lai. Két qua cho thay mot tdm c6 khéi lugng
9,55 gam, tdm kia c6 khi luong 17,1 gam. Cho biét: Mot trong hai dung dich
mudi kim loai hod tri II 1a mudi st (IT); luong kém tham gia phan ‘ng ¢ hai
dung dich la nhu nhau.

a) Giai thich hién tugng xay ra & mdi dung dich.

b) Cho biét kim loai ndo tham gia vao thanh phan dung dich mudi tha hai.
(DE thi H?OQO nam 2005 - 2006)

8. Hoa tan 7,20 gam sat cuc chira Fe,O3 vao mot luong rat du dung dich H,S04
lodng rdi thém nude cit dén thé tich dung 500 ml. Ly 25 ml dung dich do roi
thém dan 12,50 ml dung dich KMnOy4 0,096 M thi xudt hién mau hdng tim
trong dung dich.

a) Xac dinh ham lugng (phan tram vé khéi lugng) cua Fe tinh khiét trong sit
cuc.

b) Néu ldy cung mot khéi lugng sit cuc c6 cung ham luong cua Fe tinh khiét
nhung chira tap chit FeO va lam lai thi nghiém giong nhu trén thi lugng dung
dich KMnO, 0,096 M can dung la bao nhiéu?

9. Hon hop bot A gém 3 kim loai Mg, Zn, Al. Khi hoa tan hét 7,5 _gam A vao 1lit
dung dich HNOjs thu dugc 1 lit dung dich B va | hén hop khi D gdm NO va N,O.
Thu khi D vao binh dung tich 3, 2 lit c6 chua sin N, & 0°C va 0,23 atm thi nhiét
do trong binh tang lén dén 27,3°C, 4p sut tang 1én dén 1,10 atm, khéi lugng
binh tang thém 3,72 gam. Néu cho 7,5 gam A vao dung dich KOH du thi sau
khi két thuc phan ung khdi lu(mg dung dich ting thém 5,82 gam. Tinh thanh
phan phin tram khéi luong médi kim loai trong A.

10. Hon hop X gdm 2 kim loai Al va Cu. Cho 18,2 gam X vao 100 ml dung dich
Y chura H>SO;4 12M va HNO; 2M, dun néng tao ra dung dich Z va 8,96 lit
(dktc) hon hop T gdm NO va khi D khéng mau. Hén hop T ¢6 ti kh01 SO VOl
hidro 1a 23,5. Tinh khdi lugng mdi kim loai trong hon hop dau va tng khéi
luong mudi trong dung dich Z.

11. Hoa tan a gam hén hgp Cu va Fe (trong d6 Fe chiém 30% vé khéi lugng)
bang 50 ml dung dich HNO3 63% (d = 1,38 g/ml), khudy déu cho t6i phan g
hoan toan thu dugc chét ran A cin ndng 0,75a gam, dung dich B va 6,104 lit
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hén hop khi NO va NO, (dktc). Hoi ¢6 can dung dich B thu duge bao nhiéu
gam muoi khan?

12. X, Y 1a kim loai don hoéa trj II va III. Hoa tan hét 14,0 gam hén hop X,Y bing
axit HNO; thoat ra 14,784 lit (27,3°C va 1 ,1atm) hén hop 2 khi oxit c6 mau
ndu va cé ti khdi so voi He = 9,56, dung dich nhan dugc chi chia nitrat kim
loai. Cung lugng hdn hop 2 kim loai trén cho tac dung vai axit HCI du thi cling
thoat ra 14,784 lit khi (27,3°C va latm) va con lai 3,2 gam chit ran khong tan.
Xdac dinh X, Y va tinh % luong mdi kim loai trong hén hop dau.

13. Cho 21,52 gam hdn hop A gdém kim loai X don hoa tri I va mubi nltrat cua no
vao binh kin dung tich khong dbi 3 lit (khong chua khong khi) rdi nung binh
dén nhiét do cao dé phan ung Xay ra hoan toan, san phdm thu duoc 1a oxit kim
10a1 Sau phan ung dua binh vé 54,6°C thi ap suét trong binh 1a P. Chia d6i chét
ran trong binh sau phan tng: phin 1 phan ung vira du voi 667 ml dung dich
HNO; nong d6 0,38M thoat ra khi NO duy nhat va dung dich chi chia nitrat
kim loai. Phan 2 phan ing vira hét véi 300 ml dung dich H>SO4 loang 0,2M
thu dugc dung dich B.

a) Xéc dinh kim loai X va tinh % lugng mdi chit trong A.
b) Tinh P.

14. Hoa tan hoan toan 2,52 gam hén hgp Mg va Al béng dung dich HCI thu dugc
2,688 lit hidro (dktc). Cing lugng hén hop nay néu hoa tan hoan toan bing
H>SO04 déc néng thi thu duge 0,03 mol mét san phim duy nhét hinh thanh do
su khir ™.

a) Xac dinh san pham duy nhét néi trén.

b) Néu hoa tan hoan toan ciing luong hén hop trén béng dung dich HNO;
10,5% (d =1 2 g/ml) thi thu du'orc 0,03 mol mot san pham duy nhét hinh thanh
do su khu N™. Tinh thé tich téi thidu dung dich HNO; da dung

15. Mot miéng Mg bi oxi héa mot phan duoc chia lam 2 phan bang nhau:

- Phan 1 cho hoa tan hét trong dung dlCh HCI thi thoat ra 3,136 ht khi. C6 cann
dung dich thu dugc 14,25 gam chit rin A.

- Phan 2 cho hoa tan hét trong dung dich HNOjs thi thoat ra 0,448 llt khi X
nguyén chat C6 can dung dich thu dugce 23 gam chét ran B.

a) Tinh % sb mol Mg d3 bj oxi hoa. (céc thé tich khi déu do & dktc)

b) Xéc dinh khi X.

16. Cho 23,52 gam hdn hop 3 kim loai Mg, Fe, Cu vao 200 ml dung dich HNO;
3,4M khudy déu thdy thoat ra mot khi duy nhét hoi nang hon khong khi, trong
dung dich con du mot kim loai chua tan hét, d6 tiép tir tir dung dich HZSO4 5M
vao, chat khi trén lai thoat ra cho dén khi kim loai vira tan hét thi mit ding 44
ml, thu duoc dung dich A. L4y 1/2 dung dich A, cho dung dich NaOH cho dén
du vao, loc ket tua, rira rdi nung ngoai khong khi den khéi luong khong déi thu
duoc chét réin B nang 15,6 gam. Tinh % s6 mol mdi kim loai trong hdn hop.
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17. Cho tir tir khi CO qua dng chira 6,4 gam CuO dun néng. Khi ra khoi dng dugc
hip thu hoan toan bang 150 ml nudc voi trong ndng d6 0,1M théy tach ra 1,0 gam
két tua tring, dun sbi phan nuéc loc lai thdy c6 vén duc. Chét ran con lai trong
6ng duoc cho vao 500 ml dung dich HNO; 0,32M thoat ra V, lit khi NO. Néu
thém 760 ml dung dich HCI 1,333M vao dung dich sau phan ung thi lai thoat
ra thém V, lit khi NO nira. Néu tiép tuc thém 24 gam Mg thi thiy thoét ra Vs lit
khi hdn hop khi N; va Ha, loc dung dich cudi cung thu duoc chit ran X.

a) Tinh V,,V,,V3 (dktc). '
b) Tinh thanh phén X (gia thiét cac phan img xay ra hoan toan).

18. Hoa tan 17,4 gam hon hop 3 kim loai Al, Cu, Fe trong dung dich HC1 du thay
thoat ra 8,96 lit khi (dktc). Néu cho 34,8 gam hdn hop trén tac dung véi dung
dich CuSOy du rdi loc chét rén tao ra hoa tan bing HNOj3 thi thoat ra 26,88 lit
hén hop khi (dktc) c6 ti khdi so vai oxi bang 1,271. Viét cac phuong trinh phan
{mg va tinh khdi luong mdi kim loai trong 17,4 gam hén hop ban déu.

19. Tron CuO véi mot oxit kim loai don hoa tri 11 theo ti 1€ mol 1:2 duoc hén hop A.
Dan mot ludng khi H, du di qua 3,6 gam A nung nong thu dugc hén hop B. Bé
hoa tan hét B can 60 ml dung dich HNO; ndng d6 2,5M va thu duge V lit khi
NO duy nhét (dktc) va dung dich chi chira nitat kim loai. Xé4c dinh kim loai héa
tri II néi trén va tinh V.

D. HUGNG DAN GIAI

1.
a) +7 +3 +2 +5
KMnO; + KNO, + H;SO; - MnSO4 + KNO3; + K;SO4 + H,O
(oxihod)  (khu)

+7 +2
2x{Mn + S5e — Mn: Su kha
3 +5
S5XIN — N + 2e¢  :Suoxihoa
2KMnQ4 + 5KNO; + 3H,SO; — 2MnSO4 + SKNO; + K,SO4 + 3H,0
+3 0 +6 -1

b) NaCrO, + 3Br, + NaOH — Na,CrO4 + 6NaBr + H,O

(khir) (oxi hod)
0 -1

Br, + 2e —» 2Br :Sukhu

+3 +6

2x{Cr — Cr + 3e :Suoxihod

2NaCrO; + 3Br, + 8NaOH — 2Na,CrO4 + 6NaBr + 4H,0

+7 +4 +4 +6
¢) KMnO4 + Kj,SO3; + H,O - MnO, + K;SO; + KOH
(oxi hod) (khur)

3x
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+7 +4

2x[Mn  + 3¢ —» Mn  :Sukhu
+4 +6
xS > S + 2e : Su oxi hoa

2KMnO4 + 3K,SO; + H,0 —» 2MnO, + 3K>,S0O4 + 2KOH

0 +6 +2 +4

d) Cu + H,SO,s dac ——> CuSO,s + SO, + H,0
(khtr)  (oxi hoa)

0 +2

Ix|Cu — Cu + 2e :Suoxihoa
+6 +4

1X{S + 2 > S : Su khir

Cu + H,SO,s dac —%— CuSO, + SO,T + H,0

0 +35 +3 +1
e) Al + HNO; — AI(NO;); + N,OT + H,0
(khu) (oxi hod)

+5 + 1
3x[2N + 8¢ —» 2N :Sukhu
0 +3
8x|Al — Al + 3e :Suoxihoa

8Al + 30HNO; — 8AI(NO;); + 3N,0T + 15H,0
+4 +7 +6 +4

f) Na;SO; + KMnO, + H,0 — Na;SO; + MnO,d + KOH
(khir)  (oxi hod)

+4 +6

3x| S — S + 2e :Suoxihoa
+7 +4

2x] Mn_+3e > Mn _: Sukhu

3Na;SO; + 2KMnO,4 + H,0 — 3Na;SO4 +2MnOy4 + 2KOH
+2 +6 +3 +3

g) FeSO,; + Ky,Cr,O7 + H,SO, » Fey(S04); + K3SO4 + Crz(SO4)3 + H,0
(khu) (oxi hoa)

2 +3

3x| 2Fe  — 2Fe + 2e:Suoxihoa
+6 +3

1x{2Cr + 6e — 2Cr : Su khu

6FeSO4 + K,Cr,0O7 + 7TH,SO4 — 3Fey(S0O4)3 + K804 + Cry(S0y4); + TH,0
+8/3 +5 +3 +2

h) Fe;04 + HNO3; — Fe(NO3); + NOT + H,0
(khu)  (oxi hod)
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+8/3 +3

3x|3Fe — 3Fe + le: Suoxihoa

+5 +2
1IN +3e >N : Su kha

3Fe304 + 28HNO; — 9Fe(NOs); + NOT + 14H,0

0 +5 +3 +2y/x

i) Fe + HNO3; — Fe(NO3); + NxOy + H>,O

(khtr) (oxi hod)

0 +3
(5x-2y):' Fe — Fe + 3e : Sur oxi hoa
+5 +2y/x
3xxN + (5x —2y)e — xN : Su khu
(5x —2y)Fe + (18x — 6y)HNO3 — (5x — 2y)Fe(NO3)3 + 3N Oy + (9x — 3y)H,0
+8/3 +5 +3 +2y/x
k) Fe;04 + HNO3; — Fe(NO;); + NxOy + H,0
+8/3 +3
(5x — 2y)r‘3Fe — 3Fe + le
+5 +2y/x
IxIxXN + (5x —2y)e > xN

(5x — 2y)Fe;04 + (46x — 6y)HNO;3; >
3(5x - 2y)Fe(NO3)3 + NyOy + (23x —3y)H,0

= 2y/x +5 +3 +2
I) FeyOy + HNO3; — Fe(NO3); + NOT + H,0

(kha)  (oxi hoa)

+2y/x +3

xFe — xFe + (3x-2y)e: Suoxihoa
+5 +2
(3x-2y)x|N +3e—> N : Su kha
3Fe Oy + (12x — 2y)HNO; — 3xFe(NO;3); + (3x — 2y)NOT + (6x — y)H,0

~2y/x +5 +n +2
m) MO, + HNO; - M(NO;), + NO + H,0
(khu)  (oxi hod)
+2y/x “n
3):-IxM — xM + (nx-2y)e: Su oxi hoa

3x

+5 +2
(nx-2y)N + 3¢ >N : Su kha
3IMOy + (4nx — 2y)HNO; - 3xM(NO3), + (nx — 2y)NOT + (2nx - y)H,;0
2yix +2 +2m/n +4
n) Fe,O, + CO — Fe,On, + CO;
(oxi hod) (khu)
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+2y/x +2m/n
lx'jane + 2(ny - mx) — nxFe : Su khu
2 4
(ny —mx)yC — C + 2e : Su oxi hoa
nkeOy + (ny - mx)CO — xFe, O, + (ny — mx)CO;

+2-1 +5 +3 +6 +2
o) FeS, + HNO; — IFe(NO3); + H,SO4 + NOT + H,0
(kht)  (oxi hod)
+2-1 +3 +6
lrl FeS; — Fe + 2S + 15¢: Suoxi hoa
+5 +2
5xIN + 3¢ > N : Su khu
FeS; + 8HNO; — Fe(NO3); + 2H,SO; + 5NOT + 2H,0

+1-2 +5 +2 +6 +2
p) Cu;S + HNO;3 —» Cu(NO3); + H,SO,4 + NOT + H,0O
(khtr) (oxi hod)

+1 -2 +2 +6
3lJCuQS —2Cu + S + 10e: Suoxi hoa
+5 <2
10xIN  + 3¢ >N : Su khur
3CusS + 22HNO;3; — 6Cu(NO3); + 3H,S04 + 10NOT + 8H,0
+3 -2 +5 +5 +6 -1

X) AsyS; + KClO; + H,0O — H3AsO4 + H;SO4 + KClI
(khtr)  (oxi hoa)

+3 -2 +5 +6 .
3xAsS; — 2As + 3S + 28e : Su oxi hoa
+5 -1
14x C1 + 6e — Cl : Su khur
3As;S; + 14KClO; + 18H,0 —» 6H3AsOs + 9H,SO4 + 14K Cl
-2 +7 0 +2

s)H,S + KMnO, + H,SOs — SY + MnSO, + K,SO; +H20
(khir)  (oxi hod)

-2 0

5¢S — S + 2e :Suoxihoa
+7 2

2xMn__+5¢ — Mn : Sukhu

SHS + 2KMnOy4 + 3H,S04 — 5SY + 2MnSO4 + K,SO4 + 8H,0
2.
+7 +3 +5

a)MnO; + NO; + H — NOj + Mn*" +H,0
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2x MnO, + 8H™ + 5¢ > Mn?' + 4H,0
SNO; + 1,0 — NOj] + 2H" + 2e
2MnO; + 5NO; + 6H" — SNO; + 2Mn®" + 3H,0

= Phuong trinh phan tu:
2KMnOy4 + 5NaNO; + 3H,;S04 — 5NaNO; + 2MnSO,; + K,S04 + 3H,0
-3 0 +6 -2

b) Cr;03 + 0, + OH™ - CrOZ + H,0
2X/Cr;03 + 100H™ — 2CrOF + 5H,0 + 6e
30, + 2H,0 + 4e — 40H "~
2Cn03 + 80H™ + 30, - 4CrOY +4H,0

=> Phuong trinh phan tu:

2Cr,03 + 8NaOH + 30, - 4Na,CrO; + 4H,0
-2 +6

¢) FeO + Cr,03;” + H" - Fe" + Cr" + H,0

6xFcO + 2II" > Fe' + H,0+ le

1er203- + 14H" + 6e - 2Cr" + 71,0

6FeO + Cr,05 + 26H —2Cr" + 6Fe*” + 13H,0

= Phuong trinh phan tu:
6tcO + KaCr,07 + 13H,SO04 —3Fex(S04); + Cra(SO4); + K804 + 13H,0

3 0 +6 -2
d)CrO; + 0, + OH™ - CrO¥ + H,0
4YCrO; + 401~ — CrO2 + 2H,0 + 3e
3:]02 + 2H,0 + 4e > 40H "
4CrO; + 30, + 40H™ - 4CrO¥ + 2H,0

= Phuong trinh phén tu:
4NaCrO; + 30, + 4NaOH — 4Na,CrOs + 2H,0

3 0 +6
¢) Cr(OH); + Br, + OH™ —» CrO;” + Br~ + H,0
2¥|Cr(OH); + S0H™ — CrO;" + 4H,0 + 3e
3x{Br, + 2e¢ — 2Br~
2Cr(OH); + 3Br, + 100H™ — 2CrO 2 + 6Br~ + 8H,0

= Phuong trinh phéan tir:
2Cr(OH)3 + 3Br, + 10NaOH — 2Na,CrO4 + 6NaBr + 8H,0
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) Cr,0” + 17 + H - CP" + I, + H,0
1x|Cr,0F + 14H" + 6e - 2Cr’" + 7H,0

3|27 —> I, + 2e
Crz()i’ + 617 + 14H - 2Cr + 3L, + 7TH,0

= Phuong trinh phéan tu:
K2Cr07 + 6KI + 7H,SO4 — Cry(SO4); +4K5804 + 31+ 7H0

g)CuS + H™ + NO; - Cu* + SO + NO,T + H;0

1x|CuS + 4H,0 — Cu® + SO + 8H" + 8e

8x|NO; + 2H" + le - NO; + H,0

CuS + 8H + 8NO; - Cu® + SO + 8NO,T + 4H,0
= Phuong trinh phan tu:

CuS + 8HNO; dac — CuSO; + 8NO,T + 4H;0
Neéu axit du thi ¢6 thé c6 phuong trinh phén tur:

CuS + 10HNO; dac — Cu(NO;3); + HySO4 + 8NO,T + 4H,0
i)FeS, + H' + NO; » Fe” + SOI” + NOT + H,O

1x|FeS; + 8H,0 - Fe’™ + 2807 + 16H" + 15e

5xNO; + 4H' + 3e - NO + 21,0

FeS; + 5NO; + 4H" —Fe’ + 2807 + SNOT + 2H,0

= Phuong trinh phan tur:
FeS, + 8HNO; — Fe(NO3); +2H,S04+ SNOT + 2H,0

k) MnO; + Fe¥” + H — Mn*" + Fe*" + H,0

1x MnO; + 8H' + 5e¢ — Mn>" + 4H,0
5% Fe” — Fe + le
MnO; +5Fe’ + 8H — Mn’" + SFe’" + 4H,0

= Phuong trinh phén tir:
2KMnO4 + 10FeSO4 + 8H2S04 — S5Fex(S04); + 2MnSO; + K;S04 + 8H,0

3.a) 0 5 +3 0
Al + HNO3; — AI(NO;3); + N + H,O

10x(AlI° > AP + 3e

3x 2N + 10e —» N!
10Al + 361INO; — 10AI(NO3); + 3N, + 18H,0
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b)

-2 +7 0
H>S + KMnO, + H>S04 —»
2xMn”’ + S¢ » Mn®

~2

Sy + MnSO; + K>SO, + H,0

56187 5S° + 2
SHyS + 2KMnO4 + 3H,;SO04 — 5S4 + 2MnSO; + K,SO; + SH,0

c) 0

+5 +3 +2y/x
Fe + HNO3; — Fe(NO3); + N.O, + H,O
(5x - 2y)x|Fe® — Fe™ + 3¢

3x XN + (5x = 2y)e — xN'2

(5x - 2y)Fe + (18x — 6y)HNO; —»
4 (5% - 2y)Fe(NO;3)3 + 3NOy + (9x -3y)H,0
d)

+2 +6 +3 +3

FeSO; + KyCr,O5 + HzSO4—)Fez(SO4)3 + Cry(S04);3 + K3S04 + H,O
3x|2Fe”? — 2Fe™ + 2¢

1x|2Cr"° +2.3¢ - 2Cr ™

6FeSO4 + KoCrO7 + 7H,80; > 3[“62(804)3 + Cry(SOy4)3 + K3SO4 + 7H,0
4

a) Cac phuong trinh phan ung
2Fe + 0, — 2FeO
3Fe + 20, > Fe;O4
4Fe + 30; — 2Fe,0;

e A + HNOs:
Fe + 4HNO; — Fe(NO3); + NOT + 2H,0
3FeO + 10HNO; — 3Fe(NO3); + NOT + 5H,0
3Fe;0s + 28HNO; — 9Fe(NO;); + NOT + 14H,0
Fe,O; + 6HNO3 — 2FC(NO3)3 + 3H,0

12-m 2,24
b)m, =12-m=n, = — ;nno = —— = 0,1 mol
) Mo, “" 3 TN oy
Fe - Fe¥" + 3e 0, + 4de — 207
m 3m 12-m 12-m
—_— _) —
56 56 32 8
N + 3¢ — N7
3.0,1 « 0,1
SOm_12-m S o m= 10,08 gam
56 8



C)mg. = Z_Sé =2,8 gam; m¢, =6-28 =32 gam <my =4,32 gam

=Y gém Cu (chua phan tng) va Fe con va dung dich mudi sét 1a Fe(NQOs3),
= my, phan ung = 2,8 - (4,32 - 3,2) = 1,68 gam
= ny phan ung = % = 0,03 mol
3Fe + 8HNO;3; — 3Fe(NO3), + 2NOT + 4H,0
0,03 —> 0,03
= Mpsi = 0,03.180 =5,4 gam

5.
a) Dat nvo = x mol; ny, =y mol
L. Ix+y=0472 x =0,432mol
Ta co hé: =
46x + 30y = 21,072 y = 0,04 mol
FeS; — Feo + 28 + 15¢ N? + 3¢ — N7
a — 2. — 15a 3.0,04 « 0,04
MS —» M + 8% + 8e N + ¢ » N
a - a — 8a 0,432 « 0,432

=152 + 8a = 3.0,04 + 0,432 = a = 0,024 mol
= 120.0,024 + (M +32).0,024 =5,208 =M =65 (Zn)
b) Ny, =3a = 0,072 mol

Ba’® + SO - BaSO4
0,072 — 0,072
= m; =0,072.233 =16,776 gam
6. a) Cac phuong trinh phan ung:
Mn’® + 20H" — Mn(OH),

2Mn(OH); + 0, — 2MnO(OH),4 (1)
MnO(OH), + 4H" + Mn”™ — 2Mn*" + 3H,0  (2)
M + 317 o 2Mn? + 15 (3)
I;  + 28,05 —»S,0F + 31° 4)

b)

1 1 1
(D)) =, = 5 MMnocot, = 5 M = 2 5,01

~10,50.9,800.107°

=0,0257 mmol

Ham lugng (mg /1) cua oxi tan trong nudc: 0_0&?_)5_173_2 =8,232mg /|
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7. a) Khi nhung tdm kém vao dung dich mudi Fe (I1):
Zn + Fe*" > Zn* + Fe (N
Vi M. = 56 gam/mol < My, = 65 gam/mol nén khéi luong tim kém giam di.
Khi nhung tdm k&m vao dung dich mudi thu hai X**
Zn + X' 5 7Zn¥ + X (2)
Vi: My, < My nén khdi lugng tdm kém tang lén.
b) Goi x 1a s6 mol Zn da phan umg. theo (1) ta co:
(10 —65x)+ 56x = 9,55 = x=0,05 mol
Vi luong 7Zn tham gia phan ing & 2 truong hop la nhu nhau, theo (2) ta c6:
(10 - 65.0,05) + Mx.0,05 =17,1 = Myx =207.
Vay X* 1aPb®", X 1aPb
Zn + Pb’ - Zn* + Pb
8.
a) Goi x 1a sé mol I'e;0; va yla s6 mol Fe ¢co trong 7,180 g st cuc.
Fe,O3 + 3H.SO4 — Fey(SO4); + 3H0

X —> X
Fex(SO4); + Fe — 3FeSO,
X — X —  3x
Fe + H.SO; - FeSO; + 1T
(y-x) - (y-x)

= LN, =3X + y—-x = (2x + y) mol
SS mol FeSO, ¢6 trong 25 ml dung dich thu dugc 1a
25(2x+y) _ 2x+y mol
500 20
10FeSO4 + 2KMnOy + 8H,S04 — 5Fe(SO4)3 + 2MnSO4 + KSO4 + 8HL0
2x+y N 2x+y

20 100
2x+y 12,5.0,096

= n. = = =2x + =0,12 (1

KM 100 1000 y =012

Mt khac: 160x + 56y = 7.2 (2)
Giai hé (1)(2) ta duogc:

x =0,01mol
y =0,10mol
Ham luong sat tinh khiét 1a
o,
56.0.1.100% _ 77.77%
7.20
b) Néu tap chét 1a FeO thi
7.2-56 1
Ny = ——F5— = mol
72 45
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FeO + H,SO4 — FeSO; + H,O
] 1

PR— _) —_—
45 45
Fe + H,SO4 — FeSOs + H,T
0,1 - 0.1
1 55
=Zn.., =01 + — = """mol
e 45 45
S6 mol FeSOy ¢6 tronng 25 ml dung dich thu duoc 1a
25.55 0,275
= mol
500.45 45
10FeSO4 + 2KMnOy + 811,804 — SFea(S04); + 2MnSO4 + K3S04 + 8H,0
0.275 0,55
__)
45 450

v 055 11 lit
= dungdich KMnO, _4500 096 - 864 1
9. Goi x. y. z lan luot 1a s6 mol Mg. Zn va Al ¢6 trong 7.5 gam hdn hop A. Ta cé:
24x + 65y + 27z =75 (1)
- Phuong trinh hoa tan:
3M + 4nHNO; - 3M(NO3), + nNOT + 2nH,0 (2)
8M + 10nHNO; —» 8M(NO3), + nN,OT + 5nl,0 (3)
Vi Mg:n=2,7n:n=2, Al: n = 3 (c6 thé viét timg phan ung riéng biét)
" - Tinh téng s6 mol hén hop khi D:
Néu dua toan bg binh khi (chira hdn hop C va N) vé 0°C thi ¢ V = const, ta c6:

,I)—}=£,2— p - P, T, _ 1,1273+0) latm
I I T, (273 +27.3)
=Py = pl - PN] =1-023= 0.77 atm
=>np= BV _ 0.77.3.2 =0,11mol
RT, 0.082.273
Goi a, b lan luot 13 s mol NO va N,O. Ta ¢6 hé:
a+b=011 Ja=0,08m01
-
30a + 44b =3,72" |b=0,03mol
Mg — Mg’ + 2e N* + 3¢ > N7
X - 2X ) 0,24 « 0,08
Zn — Zn* + 2e 2N® + 8 — 2N!
y — 2y 0,24 « 0,06
Al > AP+ 3e
vA - 3z

=2x + 2y + 37z =048 (4)
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- Khi cho 7,5 gam A vao dung dich KOH du thi Mg khdng phan tng.
Zn + 2KOH + 2H,0 — K,[Zn(OH)s] + H,T
y - y

Al + KOH + 3H,0 — K[Al(OH),] + %H{T

z — 1,5z
= DJ§ giam khoi lugng dung dich:
(65-2)y + (27-1.5)z =5,82 (5)
x = 0,06 mol
Giai hé (1)(4)(5) ta dugc: {y =0,06 mol
z=0,08 mol
Thanh phan khéi lugng ctia mdi kim loai trong A:

oMy = 2409 10005~ 19,29

%Zn = 65’70’506.100% =52,0%

= %Al =100% — (19,2 +52)% = 28.8%
10. M =23,5.2=47gam / mol = Mxo = 30 gam/mol <47 < Mp
= D1a SO, (M = 64)

Vi 04+ 30 =47 nénnxo = ng,, = 0,2 mol
Al - AP" + 3e | 4H" + NO; + 3e —» NO + 2H,0
bt 23" 02 « 06«02
Ut © |2H + SO¥ + 2e > SO, + 0
y -y > 2y
04 <« 04 <02
o 3x + 2y =1 x =0,2mol
I'a c6 hé: =
27x + 64y =18,2 y =0,2mol

Khéi lugng mdi kim loai trong hdn hop ban diu la
mp = 27.0.2=5,4 gam
me, =64.0.2 =128 gam
Vi o phan ung = nno = 0,2 mol = Nyo: ban dau nén mudi tao thanh chi la

mudi sunfat.
mnlué)i = rrl/\lz(s()4 )‘ + mCuS()‘ = 342.0,1 + 1600, 2 = 66, 2gam
11. Phén hdn hop tan = 0,25a gam < 0,3a gam nén Fe con du va Cu chua phan ung
Cac phan tmg:  Fe + 4HNO; - Fe(NO3); + NOT + 2H,0
Fe + 6HNO; — Fe(NOs3); + 3NO,T + 3H,0
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Do Fe du nén con cac phan ing:

Fe + 2Fe(NOs); — 3Fe(NO3)2
Tiuc la trong dung dich B chi c6 Fe(NOs);
Va lugng mu6i = lugng Fe + lugng NO3

Ma s6 mol NO3™ ¢on lai trong B = tong s6 mol NO;™ — s& mol khi

= 0,69 — 0,2725 = 0,4175 mol

0,4175 .180 = 37,575 gam

Vay luong mubi khan =

12.
e 14,0 gam + HNOj: Khi mau niu la NO; (M = 46).

Muni = 4.9,56 = 38,24 gam/mol < 46 => Khi con lai phai 1a NO (M = 30)

Goi a, b 1an luot 1 sé mol NO va NO,. Ta c6 hé:
30a + 46b = 0,66.38,24
PV 14,784.1,1 6 {
RT  0,082(273427.3)

a+b=

Goi x, y lan luot la sd mol cia X, Y ¢ trong 14 gam hdn hop. Ta co:

xMx + yMy =14 (1)

X > X' o+ 2e N® + le > N*
X — 2x 0,34 < 0,34
Y > Y7 + 3e N7 + 3¢ > N7
y o 3y 0,96 « 0,32

=2x + 3y =0,34 +0,96=1,3 (2)
e 14,0 gam + HCI du:
X + 2HCI »>XClL + H,T (3
Hodc: 2Y + 6HCl— 2YCl; + 3H,T (4)
Bién ludn:
* Néu kim loai Y khong tan trong axit HCl
(3)=x =ny, =0,6mol; mx =14-3,2=10,8 gam

= Mx = %:ISgam/mol (loai !)

* Vay kim loai X khong tan trong axit HCI
@)=y = %nnz =0,4 mol; my =14-3,2=10,8 gam

=My = 1(—)’748=27gam/m01 = YlaAl
3,2
(2) > x=10,05 mol = Mx = —(—)5—64gam/m01:>X1aCu

a=0,32mol
b = 0,34 mol
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Phén tram khdi luong mbi kim loai trong hdn hop ban dau la
0,
%Al = ———27'0’?;00”’ =77,14%
%Cu = 100% - 77,14% = 22,86%
13. a) o, =0,38.0,667 =0,25346 mol; n,, ¢, = 0,3.0,2 = 0,06 mol

Pit s mol X(NO;3); va X ban ddulaavab.
2X(NO3); = 2XO0 + 4NO,T + 0,1
a - a — 2a — 0,5
2X + 0, » 2XO
a— 05 —» a
(do phan tmg vdi HNOj3 ¢6 khi NO nén X con du = (b — a) mol)
San pham thu dugc chira 2a mol XO va X (b — a) mol
e Phan 1 + HNOjs:
XO + 2HNO; = X(NO3); + H,0
a—> 2a
3X  + 8HNO; - 3X(NO;), + 2NO T+ 4H,0

0,5(b-a) » %(b—a)

= o, =28 + §(b-a) =0,25346 = a +2b=0,38 (1)

e Phin 2 + H,SO, loang:
XO + H,S04 —» XSO4 + H,O 2)
a—> a
X + H,S0; — XS04 + H,T (néu co) (3)
0,5(b-a) — 0,5(b-a)
Bién luan:
* Néu X dung trude hidro trong day dién héa thi
2)3)=> a +0,5(b-a)=0,06 haya+b=0,12 (4).
Giai hé (1)(4) = a=-0,14 mol <0 (loai)
* Vay X dimg sau hidro trong day dién hoa va khong tac dung véi H,SO4 lodng.
(2) = ny 40, =a=0,06 mol. Két hop (1) = b = 0,16 mol
= 0,06(M +124) + 0,16M =21,52 => M = 64 (Cu)
Phin tram khdi luong mdi chit trong A la
0,16.64.100%

%Cu = —————=47,58%
21,52

%Cu(NO3), = 100% - 47,58% = 52,42%
b) ny,, =2a=0,12mol
nRT 0,12.0,082.(273 + 54,6)
3

=P= =1,074 atm
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14.

a) Mg + 2HCI— MgCl, + H,T
X - X
2A1 + 6HCl — 2AICI; + 3H,T
y — 1,5y
. {24x + 27y =252 {x = 0,06 mol
Ta co hé: =
X+ 1,5y =012 y = 0,04 mol
Dit s6 oxi hoa ctia luu huynh trong san pham 1 x ta cé:
Mg — Mg¥ + 2e S + (6-x)e — S
0,06 — 0,12 (6 - x).0,03 « 0,03

Al > A+ 3e
0,04 - 0,12
= 0.12 +0,12=0,03(6 - x) = x = -2 (H2S)
Al-3e > AI*
b) Mg — 2e — Mg
N+ (5-y)e > N
Twong tu: (5-¥).0,03 = 0,24 = x=-3 (NH3)
NH; + HNO; - NH4NO;
= San pham la NII,NO;
4Mg + 10HNO; - 4Mg(NO3), + NH4NO; + 3H,0
0,06 — 0,15
8Al + 30HNO; — 8AI(NO3); + 3NH4NO; + 9H,0
0,04 — 0.15
= Znynp, = 0,15 + 0,15=10,3 mol

0,3.63.100
= Viungdich HNO, :W=150m1

15. a)
2Mg + O, —» 2MgO
Chat ran thu dugc gom: Mg va MgO

e Phén | + HCL: n;;, =% = 0,14 mol

Mg + 2HCl - MgCl, + H,T
0,14 « 0,14 « 0,14
MgO + 2HCl — MgCl, + H,0
X - X
= Mepitran A = 95(0.14 + x) =14,25 = x = 0,01 mol

% Mg bi oxi hoa = % .100% = 6,67%

’
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0,448

b) @ Phan 2 + HNO;: ny = SV 0,02 mol

Mg + HNO3 —>Mgﬂ\103)2 + X + H,O
MgO + 2HNO; —» Mg(NOs); + 2H,0
Theo dinh lu4t bao toan nguyén té:
NyvgNo,, = Mve = 0.15mol = my, o), =148.0,15=22,2gam <23 gam

= C6 mudi NH4NO; tao thanh
= Chét ran B 14 Mg(NOs), va NH;NO;

= Ny no, = % =0,01mol
Mg — Mg” + 2e xN7  + (5x- 2y)e — N,Oy
0,14 — 0,28 (5x —2y)0,02 « 0,02
N” + 8 — N’
0,08 « 0,01
= 0,28 =(5x-2y)0,02 + 0,08 =>5x-2y=10=>x=2vay=0
=Xla N,

16.
Goi x, y, z 1a s6 mol Mg, Fe, Cu trong hdn hop, ta co :
24x + 56y + 64z=23,52 =3x + 7y + 82 =294 (1)
Khi duy nhét hoi ning hon khéng khi 1a NO
Mg - Mg”™ + 2¢  |4H' + NO; + 3e - NO + H,0
X 2 X 22X 10,68+ 0,44) —> 0,84
Fe — Fe™ + 2e
y >y > 2%
Cu - Cu®" + 2e
zZ >z - 2z
=2(x+ty +2)=084 =>x +y + z=0,42 (2)
Dung dich A chira: Mg(NO3),, Fe(NO3), va Cu(NO3),.

o %A + dung dich NaOH du:

Mg(NO3), + 2NaOH — Mg(OH),4+ + 2NaNOjs
0,5x — 0,5x

Fe(NO3), + 2NaOH — Fe(OH);d + 2NaNO;
0,5y — 0,5y

Cu(NOs3), + 2NaOH — Cu(OH),¥ + 2NaNO;
0,5z - 0,5z

Nung két tia:

Mg(OH), —“—» MgO + H,0

0,5x —  0,5x
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4Fe(OH), + 0, —“s 2Fe,03 + 4H,0
0,5y — 0,25y

Cu(OH); —“» CuO + H,0
0,5z — 0,5z
= mp =40.0,5x + 160.0,25y + 80.0,5z =15.,6
=x t+ 2y + 2z =0,78 (3)
x = 0,06 mol
Giai hé (1)(2) va (3) ta dugc:{y =0,12mol
z=0,24mol
Phén tram khéi luong cita m&i kim loai trong hdn hop ban diu la
0,
Y%oMg = 24.0,06.100% —6.12%
23,52
o -
vppe = 20-012100% _ 0 <00,
23,52
% Cu=100% - (6,12 +28,57)% = 65,31%
17.a) nc,ony, =0,015mol; neyeo, zﬁ =0,01mol
CO, + Ca(OH); — CaCOs;d + H,0
0,01 « 0,01 <« 0,01
2CO, + Ca(OH); — Ca(HCO3),
0,01 <« 0,005

CO + Cu0 —5 Cu + CO,
0,02 <« 0,02 « 0,02

= ncyo CON = %—0,02 = 0,06 mol

Chat ran thu dugc gdém Cu va CuO
Njno, ban ddu =0,32.0,5=0,16 mol = n,. =n,, =0,16mol

CuO + 2H" - Cu** + H,0
0,06 — 0,12
3Cu + 8H" + 2NO; — 3Cu*" + 2NOT + 4H,0

0,015« 0,04 - 0,01 — 0,015 — 0,01
=V, =0,01.22.4 = 0,224 lit; n,,. con=0,16-0,01 = 0,15 mol;

ne, con = 0,02 - 0,015 = 0,005 mol
Kht thém tiép %ﬁ mol HCl vao, trong mdi truong axit thi NOjJ lai tiép tuc

oxi hoa Cu.
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3Cu + 8H + 2NO; — 3Cu”" + 2NOT + 4H,0

0,005 —» ¥ - % — 0,005 —» 0,01

3
vy 2 QOL224 0224 s 001044
3 3 3 3 3
304 0,04
n,. con= — ~— =1 mol
33

Khi thém tiép 1 mol Mg vao thi:
5Mg + 12H" + 2NOj; — 5Mg” + N, + 6H,0

11 < 0.88 (_044 N 0,22
3 3 3

= nmgcon =1 - —31 = 1— mol; n,. con=1-0,88 =0,12 mol
Do Cu®' ¢6 tinh oxi hod manh hon H' nén Cu®* bi khtr trudc
Mg + Cu®' - Mg" + cCuld
0,08 « 0,08 - 0,08

:>n\4gcon—13—9 -0,08 = % mol

Mg + 2H — Mg¥ + H,T
0,06 « 0,12 — 0,06
(22_ +006)224—¥11t

4
b) Chét ran X chia: 0,08 mol Cu (tng voi 5,12 gam) va l—gé - 0,06 = 1—§§ mol

Mg (g véi 11,84 gam)
= mx =5,12 + 11,84 =16,96 gam
Phan tram khoi lugng cua cac chat trong X:

0,
soCu= 212190% _ 50 190,
16,96

%Mg = 100% - 30,18% = 69,82%
18. Phuong trinh hoa hoc cua cac phan ng da xay ra:
2A1 + 6HCIl — 2AICI; + 3H,T (1)

Fe + 2HClI — FeCl, + H,T )
2Al + 3CuSO4 — AlySO04); + 3Cul (3)
Fe + CuSO; — FeSO, + Cud (4)

Chét rén thu duoc la Cu

Mini = 32.1,271 = 40,672 gam/mol = Hén hop khi 1a NO va NO, (chuy la
trong cic san pham chita N tao ra khi tac dung v6i HNO; ngoai mudi, Cu chi
tao NO va NO, )
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Cu + 4HNO; —» Cu(NO;); + 2NO,T + 2H,0 (5)
3Cu + 8HNO; — 3Cu(NOs); + 2NOT + 4H,0 (6)
Goi a, b lan lugt 1a s6 mol NO va NO,. Ta cé hé:
a+b=12 a=0,4mol
—
30a + 46b=40,672.1,2 b =0,8 mol
(5)(6) = n¢y = %nxoz +%"No =1 mol
Goi x, y, z lan lugt 1a sé mol Al, Fe va Cu ¢6 trong 17,4 gam hén hop. Ta co:
27x +56y + 64z =174 (7)
(MW@2)=n, =15x +y =04 (8)

(3)(4) = n¢, sinhra = 1,5n,, + n;, =2(1,5x + y) mol
= Znc, =2(1,5x +y) +2z =1 (9)

x =0,2mol
Giai hé (7)(8)(9) ta dugc: {y =0,1mol
z=0,1mol

Khéi lugng ctia mdi kim loai trong 17,4 gam hdn hop ban diu la
ma = 5,4 gam; my. = 5,6 gam va mg, = 6,4 gam
19. Goi oxit kim loai phai tim 128 MO va a la sé mol CuO = nye = 2a mol. Vi
hidro chi khir dugc nhimg oxit kim loai dimg sau nhém trong day dién hoa nén
0 2 kha nang xay ra:
® Truong hgp 1: M diing sau nhdm trong diy dién héa

CuO + 1L, —Y 5 Cu + H,0

a —> a

MO + H, —Y“5 M + H,0

2a - 2a

3Cu + 8HNO; = 3Cu(NO3), + 2NOT + 4H,0
8a

a —»> —
3

3M + 8HNO; - 3M(NO;);, + 2NOT + 4H,0
16a

2a > ——

= Nyno =8—a+ 1—6—a=0,06.2,5 = a=0,01875 mol
33

= 80.0.01875 + (M +16).2.0,01875 = 3,6 = M = 40 (Ca)
Trudng hop nay loai vi Ca dimg truéc Al trong ddy thé dién hoa.
e Truong hop 2: M dimg trude nhdom trong ddy dién hoa
CuO + H, » Cu + HO
a — a
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3Cu + 8HNO; - 3Cu(NO3); + 2NO T+ 4H,0

8a 2a

a — — — —

3 3

MO + 2HNO; > M(NOs); + 2H;0
2a — 4a

= o, = §33+ 4a=0,06.2,5 = a = 0,0225 mol
= 80.0,0225 + (M +16).2.0,0225 =3,6 = M = 24 (Mg)
= nno = ? =0,015 mol = V = 0,336 lit

CHUYEN BE
5.

. Li THUYET CcO BAN VA NANG CAO

NHIET HOA HOC VA NHIET BONG HOC

I. NHIET HOA HOC

1. Nhiét phan ing (ki hi¢u AH, doc la entanpi)
Trong phan umg hoa hoc, vi tdng nang luong ctia cac chat tham gia va cac chat
tao thanh khéng bing nhau, nghia 1a c¢6 su bién ddi ning lugng. Su bién doi
nang luong (tda ra hodc hip thu) duoc thé hién dudi dang nhiét ning, quang
nang hodc dién nang; trong d6 nhiét nang déng vai trd quan trong nhat.
Nhiét phan tmg 1a nhiét luong toa ra hay hp thu trong mot phan {mg hoé hoc.
Phan (g toa nhiét AH < 0, phan tmg thu nhiét AH > 0. Theo dinh luat bao toan
nang luong, néu tdng ning lugng cua cac chat tham gia phan img Ién hon tong
nang lugng cia cac chit tao thanh (san phdm) thi phan tmg toa nhiét va nguoc lai.
Vidu:
Hy (k) + 1220, (k) » HO(k) AH=-2418kJ .mol ™' (toa nhiét)
Chiéu nguoc lai la chiéu thu nhiét.
H, (k) + 120,(k) = H,0(k) AH=241,8KJ.mol .
2. Niing lwong lién két
Ning lugng lién két 12 ning luong cén thiét dé pha v& mot lién két hoéa hoc
gilta hai nguyén tir thanh céc nguyén tir riéng ¢ ¢ trong pha khi. Nang luong
tao thanh lién két c6 tri sd bang nang luong pha v lién két nhung trai du.
D41 voi phén tir ¢o nhidu lién két gidng nhau (vi du nhu CHy c6 4 lién két C-H)
thi nang luong lién két duoc 14y gia tri trung binh.
Nhu chung ta da biét, ban chét ciia phan img hoa hoc 1a su pha v cac lién két cii
ctia cac chét tham gia phan vmg va su tao thanh céc lién két moi cla san phdm
phan tmg. Nhu vay, phan (g s& giai phong nang lugng (toa nhiét) néu tong nang
lugng tao thanh cac lién két mai 1on hon téng nang luong phé vé céc lién két cil.
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Do d6 AH cua phan ung:
aA + bB »> ¢C + dD
dugc tinh theo cong thirc:
AH = aAHA + bAHg - cAH¢ - dAH[)
Trong do AHa, AHp 1a tong nang luong tat ca cac lién két trong A, B, con AH,

AHp, 1a tdng nang lugng tt ca céc lién két trong C, D.
Vi dy: Thuc nghiém cho biét nang luong lién két, ki hiéu 1a E, (theo kJ.mol’ " cuia
mét s lién két nhu sau:

Lién két [ O-H (ancol) | C=0 (RCHO) | C-H (ankan) | C-C (ankan)
E 437,6 705,2 412,6 331,5
Lién két | C-O (ancol) | C-C (RCHO) | C-H (RCHO) H-H
E 332,8 350,3 415,5 430,5
a) Tinh nhi¢t phan img (AH’,,) ctia phan img:
CH»(CHO), + 2H,—> CHz(CHzOH)z (1)

b) AH’,, tinh dugc & trén lién hé nhu thé nao voi d bén cua lién két hoa hoc trong

chit tham gia va san pham cua phan tmg (1)?

Giai
a) Phuong trinh phan ung:
o
H 0 |
>Sc—CH—CZ . 2H—H —» H—0—C—CH—C—0—H (1)
0” SH . I I
H H
m n
0 -
AH = Y VE - Y VE,
il (L

i la lién két thir i trong chit diu; v 1a sé mol lién két i

j 1a lién két th j trong chét cudi; v, 1a s6 mol lién két j

Vay AH,, = 2Ec—0 + 2Eiq + 2Ec wetioy + 2Ecay (Ankan) T 2E¢.c (rCHOY)
—(2Ec.o + 2Eo.n + 6Ec.i (Ankan) T 2Ec-¢ (Ankan)

=(2.705,2 + 2.430,5 +2.415,5 + 2.412,6 + 2.350,3) - (2.332,8 + 2.437.,6

+ 6.412,6 + 2.331,5)

:2(705,2 + 4305 + 415,5 +350,3) -2(332.8 +437,6 + 2.412,6 + 331,5)

= -51,2 (kJ)

b) Phan ung toa nhiét vi tong nang luong can thiét dé pha huy céac lién két & cac

phan tir chat dau nho hon tong nang luong téa ra khi hinh thanh cac lién két ¢

phan tir chat cudi.

3. Nhiét tao thanh

Nhiét tao thanh cua mét chit 1a nhiét luong toa ra hay hap thu trong phan tng
tao thanh 1 mol chét dé tir cac don chét.
Vidul: OP = latm, T = 298K
Cieraphiy + 2Ha(k) — CH4(k) AH =-74,5 kJ.mol™
J
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Na(k) + 3Ha(k) - 2NH;(k) AH = -46,2 kJ.mol"
Sy + 02(k) > SO, (k) AH = -296.8 kJ.mol!
Déi véi phan ung hoa hoc thi nhiét phan ang AH bang téng nhiét tao thanh cua
san pham trir tong nhiét tao thanh cua céc chat tham gia:
AH = AH (san pham) - AH (tham gia)
Vi dy 2: Tinh AH cua céac phan {mg sau:

a) CoHe (k) + %Oz (k) > 2CO; (k) + 3H,0 (k)

b) 2NH; (k) + %oz (k) —2L 5 2NO (k) + 3H,0 (k)
Gidgi
a) Colg (k) + %Oz(k)—> 2C0, (k) + 3H,O (k)

Ta ¢é:

7

~OH, - AH,

C,H,

AH = Alligp) - AHyg = 2AH,, +3AH

0, H,0
= 2.(-393.5) +3.(-241.8) -(-84,7)-3.5.0=-1427.7 kJ

b) 4NH; (k) + 50, (k) —%“ 5 4NO (k) + 6}120 (k)
Tuong tu ta cling co:
AH = AHsp) - Al = 4AH +6AH, —4AHN”1 —SAHOZ

=4.903 + 6.(-241.8) - 4.(-46,2)- 5.0 =- 904.8 kJ
Chii y: - Bang nhiét tao thanh caa mdt sb chét ¢ didu kién chuan (kJ.mol™) (1 atm; 25°C),

Chat | NH;(k) [ SOx(k) | SOx(k) [ CO(Kk) [COxk) | H:0(k) | H,0() | NO(K)

AN’ | -46,2 -296.8 | -395.7 | -110.5 |-393,5 |-241.8 |-285.8 +90,3

Chat | NOs(k) | CoHi(K) | CaHe(K) | CoHa(K) | CoHo(k) | CHy(k) | H,SOu(J) | NaOH(r)

AU [ 4903 [ +523 |-84.7 +226.8 | -48.6 -74,5 -814,0 -425,6

- T4t ca céc don chét va nguyén té bén déu c6 nhiét tao thanh bang 0.
Vi du 3: Dbt chay mot lugng xac dinh C;HsOH (/) 6 P = const = 1 atm va 273K
trong su co mt cla 22,4 dm’ oxi toa ra 343 kJ:
- Tinh s6 mol C,H;OH da dung, biét rang sau phan Ung con lai 5,6 dm® oxi ¢
diéu kién chuén (273K va 1 atm);
- Tinh nhiét chay chuén cua C>H;0H ¢ 273K
- 0 273K nhiét chay chuan cia axit axetic la - 874.5 kJ.mol”
Tinh AH35,; cia phan img:
CHsOH (/) + Oy(k) - CH3COOH (/) + H,0 (/)
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Gidi
22.4-5.6
han img = ———— = 0,75 mol
o, PRAR UME 22,4
C,HsOH () + 303(k) — 2COz(k) + 3H0 ()
025 <« 075

= AH®, (C;HOH () = 6%x(- 343) = - 1372 kl.mol

kJ

CoHsOH (/) + O2(k) - CH;COOH (/) + H0 (/)
Vi nhiét chay cua O, va H,O ¢ 273K bang khong nén:
= AllY,, = AH),, (C:HsOH () - AH (,’7} (CH3COOH ()

RYAR

= - 1372 - (- 874,5) =- 497.5 kJ.mol"

n

Chu y:

(1) Nhiét sinh chuén ctia mét chit: La nhiét phan ing tao thanh 1 mol chét do tir
cac don chat trong diéu kién cac chat tham gia phan ung va san pham cta phan
ing phai la nguyén chdt & 1 atm va giit nguyén P, T, thuong T = 298K va

duogc ki hi¢u AH’

7()8

Vidu: AH’. (CO,) = -393.51 ki.mol™. N6 la nhiét caa phan tmg sau & 25°C

2985
khi P

o, = P(,O2 =latm

Cgr + 02 (k) - COZ (k)
- Ttr dinh nghia trén ta suy ra rang nhiét sinh chuén cua don chit bén bang khong.
- AH) g phan ung = AH? 203, (SQN phim) - AH® 104  (tham gia)
(2) Nhiét chay chuén cita mdt chit: La nhiét phan img dot chdy hoan toan 1 mol

chét dé bang, oxi tao thanh cac oxit bén vé&i hoa tri cao nhit cua céc nguyén 16
khi cac chat trong phan mg déu nguyén chdt & P = 1 atm va giit ap suét va

nhiét d¢ khong doi, thuomg T = 298K va dugc ki hi¢u 1a AH 208.c "

Vidu: AH®,, (Clly) = - 890,34 kJ.mol™ tmg voi nhiét phan img sau & 25°C va
298.¢ g

PcnJ = po2 = Pco2 =latm
CHy (k) + 20:2(k) » CO; (k) + 2H,O ()
- AHS,, phan img = AHJ,,  (tham gia) - AH,, (san pham)

(3) Di¢u kién chuén cua mdt phan uwng: Cac chat trong phan ung phai la nguyén
chit & P = latm. néu la chét tan trong dung dich thi nong do mol cua no (hodc
jon) 1a 1 M va phan ung phai tién hanh & ap suat khong doéi (hodc thé tich
khong ddi) va T = const. thuong thi T = 298K. Trong truong hop nay nhiét

phan ung dugc ki higu 1a AH .
Vi du: CHy(k) + COy(k) » 2CO (k) + 2Hy (k)
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- Diéu kién chuan cua phan ung nay la Per, =Peo, =Peo =P, =1latm va duy tri
&p suit va nhiét do khong doi.

4. Dinh luit Hess (Hex(r)
Nhiét phan ung (bién thién AH) cia mét phan ung héa hoc chi phu thuce vao
trang thai ddu va trang thai cudi cta cac chét, khoéng phu thudc vao cac giai
doan trung gian cua qua trinh, nghia la vao con duong di t6i san phdm cubi
cing. Chang han. xét phan ung sau day thuc hién bang 2 con dudng:

nA + mB —77—% mC + nyD

P P

mA + l’lzB—l—) n3C + nyD

(T

Theo dinh luat Hess ta c6: AH, = AH, +AH1 + AH,

Phuong trinh phan tng cé viét kém theo nhiét phan ng goi la phuong trinh
nhiét hoa hoc.

Vi dy 1: Tinh nhiét cua phan tmg d6t chay metan:
CHs (k) + 202 (k) > CO; (k) + 2H,O (k) AH=?
Giai
Ta c6 thé viét:
Ix CH4 (k) d C(graphil) + 2H2 (k) AH] =+ 74,5 kJ
Ix C(graphil) + Oy (k) — CO, (k) AH, =-393,5k]

2x|Ha (k) + %oz (k) > H,O () AH; = -285.8 kJ

CHy (k) + 20, (k) > CO; (k) + 2H,0 (1)
= AH =AH, + AH; + AH3 =- 890,6 kJ

Vidu 2: O 25°C phan ing sau: 2H,(k) + O, (k) —» 2H20 (h)
toa ra moQt nhiét luong 1a 483,66 kJ trong diéu kién ap suét riéng phan cua m01
khi trong phan ung bang 1 atm va phan tmg thuc hién & ap suét la hing sé.
Nhiét bay hoi cua nuéc 1ong & 25°C va 1 atm 14 44,01 kJ.mol™
- Tinh nhiét sinh chuén cta H>O (h) vaH,O () ¢ 250C
- Tinh nhiét lugng toa ra khi dung 6 gam 1, dé phan img tao thanh H,0 )

Gidi

Diéu kién chuén cua su tao thanh 1 mol 1,0 (h) tir cac don chit bén &

T = const la P”Z = POZ = P“ZO(h) =latm

- Vay nhiét sinh chuin cua H,O (h) ¢ 25°C la:

A, = - 482*66 — - 241.83 KJ.mol
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- Nhiét sinh chuén cua H,0 (l) & 25°C la:
Hy (k) + — 02 (k) — H;0 ()

APR /A};

H,0 (h)
Theo dinh luat Hess:
AH® = AH? + AHY = -241,83 + (- 44,01) =- 285,84 kJ.mol’
= AH % , (H,0) = - 285,84 kJ.mol”'

- Nhiét lugng toa ra khi 6 gam H, phan ung vdi O, & didu kién chudn va 25°C
tao thanh H,O (/) 1a

AH',, = éx(- 285,84) =- 857,52 kJ

Chii y: O P = const khi mot chét nguyén chét chuyen pha (dong dac, nong chay,
s0i, hoa long, thang hoa, chuyén dang tinh the) thi trong suét qua trinh chuyen
pha nhiét d6 1a khong déi. Nhiét luong trao d6i voi mét truomg khi 1 mol chét
chuyén pha duoc goi la nhiét chuyén pha.

5. Cac hé qua cia dinh luat Hess
- Nhiét phan tmg cia phan ung thuin bing phan g ciia phan tmg nghich
nhung nguoc déu.

- Nhiét phan {mg ciia mét phan umng bang téng nhiét sinh cta cac chit san
pham trir di tdng nhiét sinh cta cac chét tham gia phan ung.

AH = ZAH; (san pham) YAH; (tham gia)
- Nhiét phan img ctia mot phéan img bang tdng nhiét chay cua cac chit tham gia
phan tng trir di tong nhiét chay ciia cic san phdm phan Lrng

AH = XAHc (tham gia) - XAH.(san phim)
Vi du: Tinh nhiét cua phan ung sau & 25°C va ap suét cta cac chat déu khong

do6i va bang 1 atm: CoH; (k) + 2Ha (k) — CyHe (k) AH? 08 = !
Biét AH® . cua C,H,, H, va C,Hg 14an luot la:
- 1299,63; - 285,84; - 1559,88 kJ.mol ™.
Gidi
Taco: AHY, = AHO98 (CoHy) + 2AH? 298¢ (H2) - ,986(C2H6)
= -1299,63 -2.285,84 - (-1559,88) = -311,43kJ
IL NHIET DPONG HQC

1. Nguyén li thir nhit ciia nhiét déng hoc
"Nang luong khong tu sinh ra hodc te mdt di ma chi ¢é thé bién doi tir mot dang
nay thanh mét dang khdc". Cé thé phat biéu nguyén 1i thir nhét theo cach khac:
"Néng lwong ciia mot hé cé ldp véi méi truong xung quanh la mot hang so".

298.¢c
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Su trao d6i nang luong cua hé vdi mdi trudmg xunh quanh co6 thé thuc hién
bang hai con duong: hé nhan mot luong nhiét (+ Q) ciia moi trudong bén ngoai
va thuc hién mot cong (-A) hoac hé nhdn mot cong (+A) tir moi truong bén
ngoai va toa ra mot lugng nhi¢t (-Q). Nhu vay su bién ddi nang lugng cia hé
(AE) dugc biéu dlcn duorl dang biéu thirc toan hoc:
=Q +A
Day la dang toan h(_)c ctia nguyén li thir nhét nhiét dong hoc.
2. Noi nang, U
Noi niang U cia mot hé la téng dong ning va thé nang cua tat ca cac hat vi m6
trong h¢ (phén tur. nguyén tu, electron, hat nhéan, dao dong, quay, tinh tién....)
Ta khong thé do dugce gia tri tuyét dbi ciia ndi nang, nhung ¢6 thé biét dugc su
bién ddi ndi nang cua hé nho nhiét va cong ma hé trao dbi véi méi truong xung
quanh. Mot h¢ duoc xac dinh boi nhimng tinh chat dic trung 1a: thanh phén,
nhiét d9, ap sudt va thé tich.
Noi nang U la mdt ham trang thai, tac la ndi nang chi phu thudc vao trang thai
cua hé khong phu thudc vao hé dé dugc hinh thanh nhu thé nao. Vi du:
Khi dun néng pittong (truyén nhiét cho CO,, lam
tdng dong nang cua khi tirc ting noi nang U), khi
gidn nd va day pittong tir trang thai 1 dcn trang thai
2 (hinh bén) thi dung lai (cén béng ap suat trong va CO,
ngoai pittong). Goi Q 1a lugng nhié¢t hé hap thu:
A= P(V2 - V]) = PAV
Ta c6 d6 bién thién ndi nang:
AU=U;-U;=Q-A=Q-PAV
Trong trudng hop thé tich ctia hé khong ddi (goi la dang tich) thi
AU = Qv
Vay nhiét déng tich 1a mot ham trang thai nghia la n6 chi phu thudc vao trang
thai dau va trang thai cudi.
3. Entanpi, H
Da s6 cac phan ung hoa hoc xay ra & ap suit khong doi (vi du nhu ap suat khi
quycn), thi biéu thie vé lugng nhiét ma hé hap thu Qp tro thanh:
Qp = AU + PAV=U,+PV, - (U, + PVy)
batH=U + PV thi
Qp =H,-H;= AH
H duoc goi 1a entanpi, né 1a mot ham trang thai vi U va PV 1a ham trang thai.
AH 1a su bién thién entanpi cta hé.
4. Phan ng toa nhiét hay thu nhiét
- Phan tmg nhuong nhiét cho méi trudng goi la phan ung toa nhiét, khi do:
AH = Qp, <0 hodc AU=Q, <0
- Phan g nhén nhiét ctia mét trudng goi 1a phan ung thu nhiét, nghia la:
AH = Q, >0 hodc AU=Q,>0
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S. Quan h¢ giira Q, va Q,
Taco: Q, = AH = =AU +PV) =AU +PAV =Q, + AnRT (11)
Trong d6: An bang s6 mol khi & vé 2 cua phan (g trir di s6 mol khi & vé 1 cua
phan tng (cac khi déu duoc coi 1a khi li tudng).
Khi An =0 thi AH = AU
Néu Q, va Q, tinh bing jun thi R = 8,314 J.K".mol"

6. Nhi¢t dung mol C
Nhiét lugng can thiét dé nang nhiét d cia 1 mol 1én 1K va trong qua trinh nay
khéng co su bién doi trang thai (nhu nong chay, séi, .v..v....). Dé nang nhiét d¢
1 mol chét tir T, dén T, can mot nhiét luong Q thi nhiét dung mol trung binh
cua chat do trong khoang tir T dén T, la:

c-_Q _Q
T,-T, AT
Khi AT — 0 thi nhiét dung mol thuc:
_ 0Q
o dr

Don vi cua nhi€t dung mol C thudng J.mol 'K
- Nhiét dung mol ding ap Cpiqua trmh thuc hién & P = const

dll =C,dT = AH = jc dT

lI

Néu trong khoang nhiét do tir T, dén T, ma Cp khong thay déi thi:
AH

T,-T,

- Nhiét dung mol dang tich Cy: qua trinh thuc hién & V = const

AH = Cp(Tz - T]) = Cp=

dU =CydT =AU = jc dT

Néu trong khoang nhiét d¢ tir T, dén T, ma C, khong thay d6i thi:
AU

T, -T

2 1

AU = Cv(Tz - Tl) =>Cy=

Trong hé SI, don vi nhiét dung mol 1a J.K!
7. Sw phu thudc ciia hi¢u ng nhiét vao nhiét d9. Dinh luit Kirchhoff

Xét phan tng sau day thuc hién bang 2 con duong:

nmA +mB L n;C + nyD

l AH, IAH,J

mA + mB —(A;‘)—> n3;C + nyD

Theo dinh luat Hess ta c6: AH, = AH, + AH, + AH,
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-

3

—

(“xCpA + nzCP“ )dT

Tl
Mat khac: AH, = [(n,C, +n,C,)dT = -
T, *

-

TZ
AH, = [(n,C, +n,C,)dT
T g »

. .
=AH = AH; + [(n,C, +n,C, )dT - [(1,C, +n,C, )dT
H - D T A ]

T, T,
= AH, + [(n,C, +n,C, -nC, -n,C, )dT =AH; + | ac,dT
T, T

Dby la cong thire dinh luat Kirchhoff.
Thuong AH, duoc xac dinh & diéu kién chuén va 298K nén:

T
AH, =AH} + [ AC,dT

298
Oday: AC = £C_(sanpham) - =C (tham gia)

8. Nhiét chuyén pha (nhiét bién dbi trang thai)

O P = const khi mot chit nguyén chat chuyén pha (déng dic, nong chay, soi,
hoa long, thang hoa, chuyén dang tinh thé) thi trong subt qua trinh chuyén pha
nhiét do 1a khong ddi. Nhiét luong trao ddi véi mét truomg khi 1 mol chat
chuyén pha duoc goi 1a nhiét chuyén pha.

Vi du: O 25°C nhiét thang hoa cua iot 1a 62,3 kJ/mol. Entanpi chuén trong su hinh
thanh HI (k) 1a 24,7 kJ/mol. Tinh bién thién entanpi ing v6i sy hinh thanh HI
(k) tir iot véi hidro & thé khi & 225°C, biét ring khoang nhiét d¢ tir 25°C dén
225°C nhiét dung trung binh cda cac chit nhu sau:

Chat H, (k) I, (k) HI (k)
Cp (J/mol) 29,08 33,56 29,87
Gidgi

%Hz (k) + %12 (r) — HI (k) AH®, =24,7 kJ.mol" (1)

298
L (r) > I (k) AHS,, = 62,3 kJ.mol" )
L4y phuong trinh (2) chia doi roi ldy (1) trir di, ta duoc:
%Hz (k) + %12 (k) — HI (k) AHS, =-6,45kJ.mol" (3)

298

Tir phuong trinh Kirchhoff ta cé:

498

AHS, = AHS, + [ AC,dT =AHS, + ACp(498-298)

498
298
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= AH{, =-6,45.10° + (29,87 - %.29,08 - %.33,56)200 = -6740 J.mol”

498

9. Entropi, S
Nguyén li bao toan nang lugng véi su xuét hién cac ham ndi nang U va entanpi
H mdi chi thiét 1ap duge mdi twong quan giira nhiét va cong ciing nhu sy tinh
hai dai luong nay trong cac qua trinh héa hoc. Tuy nhién trong thuc té ngudi ta
lai ¢6 van dé vé kha nang dién bién ctia qua trinh trong nhimg diéu kién da cho
vé nhiét do va ap suat. Dé giai quyét van dé nay nguoi ta phai sir dung ham sé
moi d6 1a ham entropi, ki hiéu bang chir S va dugc dinh nghia nhu sau:
0Q
ds [ T )m (1)

D&i voi qua trinh thuan nghich (tn), hiru han giita hai trang thai 1 va 2, phuong
trinh (1) c6 dang:

2
As=sz-s,=j[5—Q) 2)

T
1
Néu qua trinh thuan nghich tir I dén 2 1a dang nhiét thi (2) tr& thanh:
Q
ASp = = 3
i (3)

Dbi vai qua trinh thudn nghich doan nhi¢t (6Q = 0) thi dS =0 va do d6 AS = 0.
Néu su chuyén hoa tir (1) dén (2) la khong thuan nghich thi

ds > oQ 4)
. , T ktn
D41 véi qua trinh dang nhiét khong thuan nghich thi:
AS > [gj (5)
T ktn

Tir (1) va (4) ta c6 biéu thirc toan tong quat déi voi nguyén ly I cua nhiét dong
luc hoc:

5Q
dS > T (6)

Khi hé nhiét dong dugc gop véi moi truong xung quanh lam thanh mot hé c6
1ap thi:

, ASh¢ cotap = (AShgnhictaong T ASmei truong) = 0
Néu trong hé c6 lap chi dién ra qua trinh thudn nghich thi:

AShé colap = 0= S =const

Néu trong hé ¢ lap chi dién ra qua trinh khéng thudn nghich thi ASke e 1ap > 0,
nghiala S; > S;.
Vé y nghia vat Ii, entropi S dic trung cho tinh hdn loan ctia hé nhiét dong. AS
trong mdt s6 qua trinh:
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e P = const:

.
AS=[C,dinT

T,

Khi Cp 1a mot hing s thi:

T
AS =C In—=2 7
pin (7N

1

e V = const:

:
: T
AS = j C,dInT = C,In TZ (8)

T, 1

(Cv la hang s trong khoang T, T2)
¢ AS cua khi li tudng: D6i vai n mol khi ly tudng thi:

Vv, T, ..
AS = nRIn— + nC, In—* vdi Cy = const %)
Vl TI

Hodac:

5
<

P T
AS = nRin—- + nC,In
P T

2 1

véi Cp = const (10)

AS cua phan ung héa hoc:
L Asphanp]g = 2 Ssan pham - 2 Stham gia
O diéu kién chuan:
0 ~Q 0 0
AS phanng - Z‘S sinphim ZS tham gia
Vidu 1: Tinh AS trong qua trinh:
a) Dan no dang nhiét 2 mol khi ly tuong tir 1,2 lit dén 2,2 lit.
b) Dun néng 100 gam nudc tir 10°C dén 20°C & P = const, biét Cp ctia nudce bang
75,3 1K 'mol ™,
¢) Tron 5 gam nude da & 0°C véi 30 gam nude & 40°C trong mét hé ¢6 1ap. Nhiét nong
chay cua nudc da bang 334,4 J.gam™., ti nhiét ciia nudc bang 4,18 J. K" .gam™.

Giai
a) Ap dung cong thic (9) trong diéu kién T = const, ddi voi 2 mol khi:
22 _10,071K’

AS = 28,314.In
1,2

b) Ap dung cong thic:
T
AS = nC,In=2 = 190 75 3, 273+20
T 18 273+10
¢) Goi t 1a nhiét do luc cén béng sau khi pha tron. Ta c6:
5.334,4 + 5.4,18t =30.4,18(40 - 1) = t = 22,85°C

=14,52 JK!
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Goi AS, 1a do tén§ entropi trong su chuyén héa 5 gam nuéc da tir 0°C thanh
nudc long & 22.85°C. Ta cé:

= 208 sy g0 221220 ;”7232’85 ~7,80 LK

Goi AS, 1a d6 giam entropi trong su chuyén hoa 30 gam nuéc 1ong tir 40°C
thanh nudc 1ong & 22,85°C. Ta co:

AS, = 30.4,18.1n—2w =-7,06JK!
273+ 40

AS trong su tron bang tong AS| va AS;:
AS=AS, + AS, =7,80-7,06=0,74JK"

Vi du 2: Tinh AS trong qua trinh khuéch tan vao nhau ciia 0,5 mol khi N, va 0,5
mol khi O,. O trang thai nguyén chit mdi chét khi & cung diéu kién vé nhiét do,
ap sut va thé tich.

Gidi
Su khuéch tan cua hai khi 1am tang gép hai l4n thé tich & T = const, do dé:

v, 2 |
AS,, =nRin—* =0,5.83141n= =288 J.K

0,
1

\%
AS, =nRln—% = 0.5.8314.1n2 = 2,88 J. K’
N V, 1
Vay:

AS=2288=576JK"

Biing gia tri entropi ciia mét so chat ¢ didu kién tiéu chuin. S° & 25°C

K 'mol™)
Riin Long Khi

F€203 87,4 HzO 70,1 NH3 192,7
Chim cuong 2,4 CH;0H 126,8 H,S 205,6
Cgraphit 5.8 C,H;OH 160,7 CcO 197,6
I 116,1 CH;COOH | 159.8 CO, 213,7
Piring 41,1 Hg 75.9 H, 130,6
Shinh thoi 32,0 CCly 216,4 N, 191,5
Fe 27,3 Br, 152,2 Cl, 223,0
NaBr 87,2 HNO; 155,6 0, 205,0
NaCl 72,5 O3 238,8
CaCO; 92.9 HCI 186,8
Ca0 38,1 CH,4 86,1

H,0 39.3 H,0O 188,7
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Vi du 3: Tinh d6 bién thién entropi ciia cac phan tmg sau & diéu kién chuén:
a) CHs (k) + 20, (k) > CO; (k) + 2H,0 (k)

\tl

b) N2 (k) + 3H, (k) &=— 2NHj; (k)
) Hy (k) + Cly (k) —~ 2HCI (k)
Gigi
a) CHs(k) + 20, (k) - CO, (k) + 2H,0 (k)
AS"= 8L, + 28] o —(Sgy, +2Sg ) =213,7 + 2.188,7- (86,1 + 2.205)
- 95 JK!
b)N2 (k) + 3H; (k) === 2NH; (k)
AS®=28% —(3S] +S% ) =2.1927-(3.130,6 + 191,5)=-197,9 JK

CH,

NH,

¢)Hy (k) + Cl (k) ——> 2HCI (k)
AS? = 28° ~(Sy,, + Sq,) =2.186,8 - (130,6 + 223,0)=20,0 JK"'

HCt
Biéu thuc dinh lu'orng gitra nang luong dudi dang nhi€t cua hé truyén cho moi
trudng xung quanh & ap suat khdéng doi va do tang entropi ciia moi trudng xung
quanh la:

AH,,
’ T ’
Vi du 4: Tinh d6 bién thién entropi cta qua trinh lam tan 1 mol nudc d4, biét nhiét
nong chay ciia nudce da la 6020 J.mol™
Giai

ASmsi truong xunh quanh ~ -

AH
As = PO 16020, o g
T 273

III. THE NHIET PONG G VA F

Tir nguyén 1i 11 véi sy xudt hién ham entropi S, ta da biét réng trong hé ¢6 ldp
chi c¢6 nhitng qua trinh nao lam tang entropi (AS > 0) mdi c6 thé tu xay ra.
D01 voi nhimg qua trinh xdy ra khong trong diéu kién co 1ap, thi c6 nhimg ham
s6 khac vé6i nhimg bién sé twong img; do 1a nhing ham s6 G (T, P) va ham F
(T, V). Ching la cac ham trang thai. Cac ham sb G va F 1a cac thé nhiét dong
va dugc dinh nghia nhu sau:

G=H-TS; F=U-TS
Thé nhiét dong G con duge goi la nang luong tu do Gipxo; F con duge goi la
ning lugng tu do Hemhonxo. G va F déu duoc goi la nang luong tu do vi d6 1a
phan ning luong tu do chuyén thanh cong.
Tir cac biéu thire dinh nghia déi véi G va F ta co:
e D6i v6i G ¢ T, P = const thi AG = AH - TAS (1)
e D6ivoi F & T, V = const thi AF = AU - TAS 2)
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Cac ham G va F dugc dung lam tiéu chuan danh gia chiéu hudng cua qua trinh.
Thuc vay néu qua trinh tu xay ra 0 T, P = const thi phai kém theo su giam cua
G tac la AG =G, - G < 0. Con ¢ T, V = const qua trinh dién bién theo chiéu
giam F tac la AF =F, - F, <0.

Ghi chu:

+) Trong thuc té khi tinh AG theo (1) chi co diéu kién déng ap, P = const, dugc
tudn theo. Luc d6 ta dung tir "chuén" thay cho tur "tiéu chuan". Vay: Diéu kién
chudn hay trang thdi chudn ciia mét chdt, khi P = 1 atm la trang thdi bén nhdt
cia chat o diéu kién do.

Ki hiéu "0" van dugc dung 6 ghi thém T nhu AH®, ASY, AGS. Tuy nhién, dé

tranh ruom ra, nguoi ta thuong bo T. Do d6 phai lwu y trang thdi tiéu chudn
khac trang thdi chudn.
+) Cling nhu AH thi AG va AS la cac ham cua nhiét d9, tic 1a AG = f(T); AS =
f(T). Luu y:
0
ﬂ_AGTn _ _fAH? aT
T, T, 7 T

Néu AH khong phu thudc vao nhiét do thi:
0
AG; AG, _AH'(T,-T)
. TZ ’TI TlrI:Z )
+) Doi v&i phan ung hoa hoc dién ra ¢ diéu kién chuén thi:
AG' = ZAG; (sdn phdim)-ZAG? (chit ddu)

trong do, AG& la bién thién ning lugng tu do chuin cia su hinh thanh hop
chét tir cac don chét. DSi voi don chdt AGS =0.
Vi du: Tinh do bién thién nang luong tur do Gipxo cua cac phan ung sau:
a) CHy(k) + Oz (k) > COy (k) + H,0 (1)
b) CaCOs (r) — CaO (r) + CO; (k)
¢) NH; (k) + Cly (k) > N2 (k) + HCI (k)
d) 4NO; (k) + O, (k) + 2H,0 (1) - 4HNO; (1)
Cho biét: Nang luong tu do Gipxo, AGO(kJ.mol") o(T= 250C) cua mot sb hop
chét nhu sau:

Hop chit AG’ Hop chit AG°
CH,4 (k) -50,8 NH; (k) -16,4
COz (k) -394,4 HCI (k) -95,3
H,0 (1) -237,2 NO; (k) 51,3

CaCO:; (1) -1128,8 HNOs (D) -80,8
CaO (r) -605,5
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Gidi
a) CHs(k) + 20; (k) = COz (k) + 2H,0O (1)
AGY = AG®. + 2AG® — AG’, =-3944 + 2.(-237.2)-(-50,8)=-818kJ

Co, H,0 CH,
b) CaCOs (r) — CaO (r) + CO; (k)
AG’ = AG(,, + AG(, = AGlyq, = -605,5 + (-394,4) - (-1128,8) = 128,9 k]

¢) 2NH; (k) + 3Cl (k) = N, (k) + 6HCI (k)
AG® = 6AG’,, — 2AG®, =6.(-95,3) ~ 2.(-16,4) =-539kJ

HCI NH,
d) 4NO; (k) + Oy (k) + 2H,0 (1) - 4HNO; (1)
AG® = 4AG!,, - (4AG +2AG!, )= 4.(-808) - [4.51,3 + 2.(-237.2)] =-54KJ

HNO,

B. BAI TAP
1. Cho :phén Ung sau véi cac dir kién nhiét dong cuia cac chét & 25°C:
CO, + Hy &= CO + H0O

AH S, (kJ/mol): - 393,5 0 -110,5 -241.,8
S %, (J/mol): 213,6 131 197,9 188,7
a) Hay tinh AH (2)98 , AS (2)98 , AG 298 cua phan trng va nhan xét phan g co tu xay ra

theo chiéu thuan & 25°C hay khong ?
b) Gia sit AH cta phan {mg khong thay d6i theo nhiét d§. Hay tinh AG?m cua
phan ung thuan va nhan xét. ] o ’
¢) Hay xéac dinh nhiét do (°C) dé phan tmg bat ddu xay ra (gia sir bo qua su bién
ddi cua AH’, AS” theo nhiét d9).
2. Tinh nhiét hinh thanh 1 mol AICI; biét:
AlLO; (r) + 3COCl, (k) &= 3CO, (k) + 2AICl;3(r) AH;=-232,24k]

CO(k) + Cl (k) = COCl (k) AH, = -112,4 kJ
2AlL(r) + %O)_ (k) == ALO; (r) AH; = -1668,20 kI

Nhiét hinh thanh cua CO 1a -110,40 kJ.mol™!
Nhiét hinh thanh cua CO; 1a -393,13 kJ.mol™!
3. Tinh néng lugng tu do Gipxo cta phan Ung sau & 373°K:
CO (k) + 3Hy(k) ——= CH; (k) + H,O (k)
Cho biét:

CHa (k) | HyO (k) [ CO (k) | Ha (k)
AH® (kJ/mol) | -74.8 | -241.8 [-1105 |0

298

S ;s (J/molK) 86,2 188.7 197.6 | 130,6
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a) Tu gia tri AG tim duorc c6 thé két luan gi vé kha nang tu dién bién cua phan
tng & 373°K (coi AH? khéng phu thudc vao nhiét do).

b) Tai nhiét d¢ nao thi phan ung trén tu xay ra & diéu kién chudn (coi AH’, AS°
khong phu thugc vao nhiét do).

4. Thiét 1ap chu trinh Born - Haber dé tinh ndng luong mang ludi ion cua CaCl, tur
cac dir kién thuc nghiém sau:

AH’ —795kJ.mol™

298(CaCl, )
Ca (r) » Ca (k) nhiét nguyén ta héa AH? =192 kJ.mol™*
Ca (k) - 2¢ - Ca*" nang lugng ion héa Ca: I; + [, = 1745 kJ.mol™'.
Niéng luong lién két Cl - Cl trong Cl, 1a 243 kJ.mol ™.
Nang lugng két hogp electron cua Cl:
Cl(k) + le - ClI” (k); Eci =- 346 kJ.mol".
5. Tinh néng lugng lién két trung binh C-H va C-C (298°K, 1 atm).
Nhiét dét chay CH,: AH, = - 801,7 kJ/mol.
Nhiét dbt chdy CoHg: AH, =-1412,7 kJ/mol.
Nhiét dot chay H,: AH; = - 241,5 kJ/mol.
Nhiét dbt chay than chi: AH; = -393.4 kJ/mol.
Nang lugng lién két H-H: AH;s = 413.5 kl/mol.
Nhiét hoéa hoi than chi: AHg = 715,0 kJ/mol.
6. Lntanpi thang hoa ctia B-tricloborazin B3C13N3H3 (tt) 1a 71,500 kJ.mol,
entanpi thily phén ciia n6 & 25°C 1a -476,000 kJ.mol ' theo phan Umng sau:
B3CLNsH; (tt) + 9H,O (I) — 3H3BO; (aq) + 3NH,Cl (aq)
Biét cac s6 liéu sau:

AHy, ., = 285,200 (kJ/mol)
AH} 4o 0 = —1076,500 (kJ/mol)
AHyy; 10y = 300,400 (kJ/mol)

a) Tinh entanpi tao thanh cua B - tricloborazin tinh thé va khi & 298K.

b) Entanpi tao thanh ¢ 298K cua B(k), Cl (k), N (k) va H (k) 14n luot la: 562,700;
121,700; 427,700 va 218,000 kJ.mol™'. Tinh nang lugng trung binh cua lién két
B-N trong B-triclobozan, biét nang lugng lién két N-H 1a 386,000 va B-Cl la
456,000 kJ.mol ™",

1

7. Cho phan timg: CO; (k) &= CO (k) + 5 0, (k)

Va céc dir kién:

Chat CO, Cco 0,
AHY, (kJ/mol) -393.1 -110.4 0
AS),, (J/mol) 213,6 197.6 205,0
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a) Hay tinh AH%,, AS%, va AG),, cua phan ung. Tir d6 cho biét & diéu kién
chuan (25°C) phan ung trén c6 xay ra theo chiéu thuan hay khong?
b) Néu coi AH 298, AS (2)98 khong phu thudc vao nhiét do. Hay cho biét & nhiét do
nao phan Ung trén co thét xay ra.
8. Tinh nhiét tao thanh chuin (¢ 25°C) cua phan Ung sau:
- CO(NH2); (r) + HyO (/) > COx (k) + 2NH3 (k)
Biét o cung di€u kién do:
CO (k) + HyO (h) - COy (k) + Hy (k) AH{ =-41,13 kJ
CO (k) + Cly (k) > COCl; (k) AHg = -112,5kJ
COCl, (k) + 2NH; (k) > CO(NHy), (r) + 2HCI(k) AH; =-201kJ
Nhiét tao thanh HCI (k) 1a AHS =-92,3 kJ.mol ™.
Nhiét hoa hoi H,O (298K) la AH(S) =-44,01 kJ.mol ™.

9. Cho cac so6 liéu sau:

Chat CoHsOH (h) CaHa (k) H,0 (h)
AG),, (kJ.mol ™) -168,6 68,12 -228.59
%, (J.mol . K™") 282.0 219.45 188,72

Véi phuong trinh hoa hoc: CoHs (k) + HO (h) &= C,H;sOH (h)
a) Hoi & 25°C phan {mg trén xay ra theo chiéu nao?
b) Phan ung trén toa nhiét hay thu nhiét ?
10. Cho phan ung:
SiO; (1) + 2C(r) —> Si(r) + 2CO (k) AH° =+ 689,9kJ
a) Tinh nhiét tao thanh chudn SiO,. Biét nhiét tao thanh chuén ctia CO la -110,5
kJ.mol™.
b) Tinh entropi cua phan ung trén (ASY), bit:
Chit C CcO Si Si0,
Entropi chuén (S°) J.K "' .mol” 5,7 197,6 18,8 41,8
¢) Tinh thé déng ap chudn (AG") ctia phan img trén & 25°C.
d) Hay xac dinh nhiét do t5i thidu dé phan mg trén xay ra. Biét AH’, AS® cia
phan mg trén khong phu thudc vao nhiét do.
11. Tinh nhiét tao thanh tiéu chudn cua FeCl, (r) biét:
Fe (r) + 2HCI(dd) - FeCl, (dd) + Hy(k)  AH =- 21,00 kcal

FeCl, + aq — FeCl; (dd) AHj =-19,50 kcal
HCI (k) + aq — HCI (dd) AH; =-17,50 kcal
H; (k) + Cly (k) = 2HCI (k) AHS = - 44,48 kcal

Ki hiéu aq dé chi mot lugng nude di lon.
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12. X la hidrocacbon mach ho phéan tir chi chira lién két don hoac lién két déi.
Phuong trinh nhiét héa hoc cta phan ing chay cua X nhu sau:

CiHopn o2k + 3n—+2ﬂ02 —->nCO; + (n +1-kH,O AH® =-1852kJ
Trong dé n la so nguyén tir cacbon va k la sd lién két d6i C=C trong X. Xac dinh
cong thire cdu tao cua X biét rang nang lugng cac lién két nhu sau:

Lién két 0=0 |[H-O |C-H |C=0 |C=C | C-C
Nang lugng lién két (kJ.mol™") | 498 467 {413 | 799 |611 |414

13. Cho phan tng hoéa hoc:
2H,O() —> 2Hy(k) + Oz (k) (1)
C(gr) + Oy(k)—>COx(k) (2)
’ 2C;HeO; (1) + 507 (k) > 4CO, (k) + 6H,O ()  (3)
O 300K ta co:

Phan tng AHY (kJ) AG® (kJ)
(1) 571,155 473,928
Q) 393,129 -394,007
(3) -2286,293 -2353,089
Con co:
Chat C (gr) H; (k) 0, (k) C,HqO (1)
Cp (J.K ' .mol") |8.527 28,591 29,176 148,181

Nhiét dung trong binh d6 hing dinh trong khoang tir 280K dén 370K.
Véi phan ing:
2C (gr) + 3Ha(k) + Ox(k) == CHO2 ()  (4)
Hay:
a) Tinh AU] va AGS tai 300K.
b) Tim phuong trinh biéu thi AH:) la ham cua nhiét d§ va cho biét phuong trinh
nay dugc ap dung trong khoang nhiét d¢ nao?
14. Tinh entanpi hinh thanh H,0; trong nudc dua vao cac dir liéu sau:

SnCl, (aq) + 2HCI (aq) + H,0; (aq) — SnCls (aq) + 2H,O (1)
AH, = -371,6 kJ.mol

SnCl; (aq) + HCI (aq) + HOCl (aq) > SnCls (aq) + H,O  (2)
AH; = -314 kJ.mol"

2HI (aq) + HOCl(aq) —» I, + HCl(aq) + H,O (3)
AH; =-215.2 kJ.mol™

]
—2—H2 + %Iz + aq — HI (aq) 4)

AH; = -55,1 kJ.mol!
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H, + —;—Oz — H,O () (&)

AHs = -286 kJ.mol
15. Xac dinh nhiét hinh thanh chudn ¢ 25°C déi véi propan ¢ diéu kién déng ap va
dang tich biét:
- Nhiét dét chay cua propan la -2220 kJ.mol .
- Nhiét hinh thanh cta nudc bang -286 kJ.mol ™.
- Nhiét hinh thanh cta khi cacbonic 1a -393,5 kJ.mol”!

C. HUGNG DAN GIAI

La) CO; + Ih &= CO + HO
AH® = AH" + AHY - [AH 3y o,y T MH Sy, ]

298 298 (CO) 298 (H:OD
=-110,5-241,8 - (- 393,5) = 41.2kJ

4] Q0 S 0 0 0
AS 298 [Szux(co) + szl)x(H!O)] -[S 298(CO,) + SZ‘)X(HZ)]

= 1979 + 188,7-(213,6 +131) =42]
AGY = AH° - TASS,, = 41200 - 298.42 = 28,684 kJ

298 298

ViAG)

s > 0 nén phan ang khong tu xay ra theo chiéu thuan ¢ 25°C

AG _ AG),, . AH®(T-298)

298 298T
Voi T=1273K = AG ?m =-12,66 J < 0 nén phan tmg tu xay ra theo chiéu thuan.

b) Ta co:

¢) D¢ phan ting bat déu xay ra thi AGS = AH®- TAS® <0
0
> AHO = 21290 _980,95"K = (> 980.95 - 273 = 707,95°C
AS 42
2. Phuong trinh phan tng:
2Al(r) + 3Cly (k) &= 2AICI; (1)
Ta c6 cac qua trinh sau:

Al O3 (r) + 3COCI; (k) &= 3CO, (k) + 2AICI;3(r) AH,

T

3CO (k) + 3Cly (k) == 3COCl, (k) 3AH,
2AL(r) + %Oz (k) == ALO; (1) AH,
3C + %02 (k) == 3CO (k) 3AH,
3C0, (k) = 3C + 30,(K) 3(-AHs)
2AL(r) + 3Cl (k) = 2AICl; (1) 2AH
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= 2AH = AH; + 3AH; + AH; + 3AH; + 3(-AHs)

-232.24 + 3(-112,40) + (-1668,20) + 3(-110,40) + 3(393,13)
- 1389,45 k]

Vay, nhiét hinh thanh 1 mol AICl; 1a —694,725 kJ

3. Taco:

AH), (phan img) = -74.8 +(-241,8) - (-110,5 + 3.0) =-206,1 kJ
ASY,, (phan tng) = 86,2 + 188,7-(197,6 + 3.130,6) =-314,5]
= AG ), (phan timg) = AH,, - 298AS % = 206100 - 298.(-314,5) = 299,821.10° J
AGY, _ AG),, N AH'(373-298) _ 299,821 , 206,1(373-298)
373 298 298373 298 298.373
= AG},, (phan ing) = 427,15 kJ
a) Vi AG 273 > 0 nén phan ung khong tu xay ra theo chiéu thuan & 373°K.
b) D& phan tng bét dau xay ra thi AG) = AH’- TAS® < 0. Do AH’ > 0 va AS’ <

0 nén AG (1) > 0 nén phan umg khong thé xay ra theo chiéu thuan & bat ki nhiét

d6 nao.
4. Chu trinh Born - Haber:

0

AU,
Ca(r) + Cly(k) 22— CaCl, ()

ANTY o
a Eerer - Ucact,

I + b)ea N .
Catk) + 2CI (k)%")(» ca’' (k) + 2CT (k)
“Cl

Ap dung dinh luét Hess:
AHS, =AM + E

298

= U,y =AH! + E

CaCl,

+(I,+L),, +2E, -U

C1-Cl

+ (I, + 1), + 2E, —AH]

298

CaCl,

C1-Cl
=192 + 243 + 1745-2.364 + 795 = 2247 kJ.mol”
5. ¢ Tinh nang luong lién két trung binh C-H

C(hy + 4H(K)

AVI 2/\H; 4Ec.
Ck) + 2Hy(k)————>CH,
CHy
C(r) + 0z(k) = COz(k) AH,4
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Ho (k) + %Oz (k) > H20 (k) AHj

COz (k) + 2HyO (h) > CHs(k) + 20, (k) - AH,
= AH., =AH, + 2AH, — AH, =-74,7kJ.mol™
AH ., —AH, -2AH;
= E., = — =—404,175kJ.mol”’
e Tinh nang lugng lién két trung binh C-C:
2C(h) + 6H(k)

2H, 6Ecy + Ecc

3AH;

2C (k) +  3H, (K)———C,H,

ey
C(k) + Oy(k) - CO; (k) AH4
H, (k) + %oz (k) > H,0 (k) AH;

2C0; (k) + 3H,0 (h) > CoHe (k) + -;—02 (k) - AH;
= AH_, =2AH, + 3AH, — AH, =-98,6 kJ.mol™'

= Ecc = Al —2AH, —3AH, —6E__ =-344,05 kJ.mol™'

6. (ban doc tw giai)

7. a) CO (k) &= CO (k) + —;—()2 (k)

AH 5, (phan img) = AH Y, (CO) - AH S, (COy) = -110.4 - (393,1) = 282,7 (kJ)

298

AS ', (phan img) = AS (2)98 (CO) + % AS) . (0y) - AS (2’98 (COz) =86,5(J)

NG, (phan tmg) = AHY,, (phan tmg) - TAS 2, (phan img)
=282,7.10° - 298.86,5 = 256,923 (kJ)

Vi AG 298 >0 nén ¢ 25°C phan mg khong xay ra theo chiéu thuan.

-TAS)

298

b) Dé phan g xay ra theo chiéu thuén thi AG Yoy <O = AHY, <0
AHS 10°

> D (227103565 0k
AS 86,5

298

Vay & nhiét do 16n hon 2995,2°C thi phan tng tu dién bién.

=T
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8

CO (k) + HyO(h) - CO;(k) + H, (k) AH? =- 41,13 kJ
COCl, (k) - CO (k) + Cly(k) - AH) = 112,5kJ
CO(NH,); (r) + 2HCl (k) — COCl, (k) + 2NH; (k) - AHS =201kJ
H> (k) + Cly(k) - 2HCI (k) 2AH) = -184,6 kJ
HO () - H,0 (h) AH{ =-44,01kJ

CONHa) (r) + H0 (/) > CO» (k) + 2NH3 (k) AHY,
= AHS, = AH] - (AH) + AH}) + 2AH] + AH; = 43,76 kJ

298
9.a) GCHs(k) + HyO(h) == C,Hs0OH (h)

Ta co:

AGgos (phan tmg) = AG(Z)‘)S(CZHﬁOHJ _(AGg‘)S(C!HJ) + AGg‘)S(HIO) )
=-168,6 - (68,12 - 228,59)=-8,13 kJ

Vi AG(Z)()8 (phan ung) < 0 nén phan img xay ra theo chiéu thuan.

b)
AS,,, (phan tng) = S, -S? -S?

298(C,H,OH) 298(C,H,) 298(H,0)
=282,0- (188,72 +219,45)=-126,17 J K
AG?  =AH°_ — TAS®

298 298 298

= AH’

298

(phan mg) = AG,, (phan tmg) + TAS],, (phan tng)
=-8130 + 298.(-126.17) = - 45728,66 ] <0
= D¢ l1a phan ung toa nhiét.
10. a) Ta co:
2C(r) + 02(k) — 2CO (k) 2AH] = -221k1 (1)

Si(r) + 2CO (k) > SiO,(r) + 2C(r) - AH° = -689,9kJ (2)

Si(r) + O2(k) > SiOy(r) AH) =2AH] - AH" = - 221 -689,9=-910,9 kJ

b) Ta cé:
AS" =28/, + S¢ —(Sgo +28)=2.197,6 + 18,8 -(41,8 + 2.5,7) = 360,8J. K"
¢) Ap dung cong thirc:
AG?, = AH’ —TAS’ = AG’. =6899.10°-298.360.8 = 582,4.10°J

298 298

d) Phan tmg trén xay ra khi AG® <0 = AH’ -TAS® <0
0 3
s AHO _ 689,910" oo
AS 360,8
Vay & nhiét d¢ tir 1639°C tro 1én thi phan tng xay ra.

298 298
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11. Ta cd cac qua trinh:
Fe(r) + 2HCl(dd) — FeCl;(dd) + Ha(k)  AH

FeCl, (dd) — FeCly (r) +aq - AHS
2HCI (k) + aq — 2HCI (dd) 2AH]
H, (k) + Cly (k) — 2HCI (k) AH]

Fe(r) + Cla(k) - FeCl(r) AH® = AH? -AHS + 2AH; + AH
= AH® =-21,00 + 19,50 + 2.(-17.50) - 44,48 = - 80,98 kcal
Viy nhiét tao thanh tiéu chuan cia FeCl, (r) 1a - 80,98 kcal.

12. Ta co:
0 . In+1-k
AH" =(n-1-K)E. . + kE._. + 2n+2-2K)E__, +——2——EO:O -2nE__,
-2(n+1-K)E  , =-1852
= 545n = 1579 + 56k
Vio<k<n-1= 1579 <ng 1523 =2,897<n<3,115 =>n=3=k =1
' 545 489
Cong thire cau tao cua X 1a CH;-CH=ClH,.

13.
a) Dé thu dugc phan (g :

2C (gr) +3Ha(k) + Oz2(k) &= C:HsO2 ()
Ta co:
@) = |2 | +1@21+ (-3
3 . =
a) Nén:
AL :—%Au;‘ + 2AH) + (-%)AI{;’ =-499,844Kk]
Coi céc chét khi 1a i tusng, ta c6: Q, = AH =AU + PAV
Ma PAV = AnRT = AU] = AH] - PAV
= AHY - AnRT = -499.844 + 4.8.314 >.300 = - 489.8672 kJ
Mit khac:
AG| = —%AG? + 2AG) + (—%)AG? = -322,3615kJ
b) Theo dinh luat Kirchhoff ta co:
AHS =AH{ +AC,(T-300) (*)
Ma: AC, =AC —[2AC,,.  + 3AC + AC ]=16,178107 kJ

PrC, L0, P(C, ) PrH, (k) PO, (k»
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Thay céc gia tri ACp va AHg vao (*) ta duoc:
AH] =16,178107°T —-300.16,178.10~ —499,844=16,178.10T — 504,6974

Phuong trinh trén chi 4p dung trong khoang 280K < T < 370K, mg voi su
hang dinh cua ACp.
14.
Ta vén dung dinh luat Hess déi véi phan ung trong dung dich nudc.
Lay (5)x2 - (4)x2 ta duoc:
H, + Oy + 2HI(aq) - I; + 2H,0 (6) AHg=-462 kJ.mol
Lay (6) trur di (3) ta dugc:
H, + O, + HCl(aq) » HOCl (aq) + H,O (7) AH;=-246,8 kJ.mol’'
(2) +(7) cho ta:
Hy + Oy + SnCl; (aq) + 2HCI (agq) - SnCly (aq) + 2H,0 (8)
AHg = -560,8 kJ.mol"!
Cudi cung ldy (8) trir di (1) thu duogc:
Hy + O, +aq - Hy0; (aq) AH=-189.2 kJ.mol’!
Vdy nhiét hinh thanh dung dich 1,0, trong nudc la -189.2 kJ.mol ™.
15. Ta co:

Citls + 50 —3C0O, + 4H0 (/) AHY, =-2220kJ.mol”’ (1)
H + %02 — H0 () AHS,, =-286 klmol!  (2)
C + 0, »CO, AN, =-393.5 kl.mol" (3)

Liy (2)x4 + (3)x3 ta duoc:
3C +4H, + 50, — 3CO, + 4H,0 AH°

hs = - 23245 kl.mol" (4)
Lay (4) - (1) cudi cung ta duoc:
3C + 41, — C3Hg AHS,, =-104,5 kJ.mol”
Viy nhiét hinh thanh chuan dang ap g 25° C cua propan la - 104,5 klJ.
Nhiét hinh thanh chuin ding tich & 25°C cua propan dugc xac dinh theo
phuong trinh:
AU" =AH’ - AnRT
Déi voi sur hinh thanh propan:
An=1-4=-3
Vay:
AU

298

—AII(;Q8 +38,314298107=-104,5 + 38,314.298.107 = —97kJ

239



CHUYEN BE
6.

. Li THUYET CO BAN VA NANG CAO

BONG HOA HOC

1. TOC PO PHAN UNG

1. Khai niém vé tbc d6 phin ing
Téc do cua mot phan ung hoa hoc (thuong ki hiéu 1a v) 14 do bién thién ndng do
cua mdt trong cac chat phan tmg hodc san pham trong mot don vi thoi gian.
Theo quy uoc, noéng do tinh bang mol/l, con don vi thoi gian ¢6 thé 1a gidy (s),
phut (ph), gio (h)....
Truong hop chung, téc do v 1a ham cta ndng do6 va nhiét dg, nghia la v =f(C, T).
Khi T = const thi v = f(C).
2. Toc 9 trung binh ciia phin ing
Xét bién thién ndng dd AC trong khoang thoi gian At, ta co:
v-z A€
At
Déu (+) img véi chét tao thanh (san phfim), déu (-) tmg v&i chét tham gia (chat dau)
Gia st c6 phan tmg: A+ B - C + D, voi tbc do trung binh ctia phan ung trong
khoang thoi gian t, dén t, 1a v. Nhu vay téc do phan g duoc xac dinh theo
biéu thirc:
;:JAJﬁAJ:_BJ—BJ:K}HCJ:H%HDJ
4Lt 4Lt L= tL-t
D41 voi phan g tong quat:
aA + bB »>cC + dD
Mudn cho tdc d phan ung don gia (nghia a tinh theo bat cir chit nao: A, B, C
hay D déu cho ciing mét gia tri) thi do bién thién néng do phai chia cho hé sd ti
lugng tuong ing, nghia la

c__LIAI=IAL_ 1 BI-[B_1[GHCI_ 1 [D1D)]
a t,-t b t,-t ¢ -t d t,-t
1 AlA] 1 AIB] 1 AIC] 1 A[D]
TTa Al b Al oAt doat
Tée dé tire thoi: Xét cac dai lugng bién thién trén du nho, nghia la v = /l\{rg \%
Lucdo: v=+= dc
dt

v duogc goi la tdc do tirc thoi cua phan mg.
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Xét phan g tong quat:
aA + bB—>cC + dD
Téc do cua phan Umg trén duoc xac dinh béng mot trong céc dai lugng sau:
dC dC, dC,. dC

AL _SvB. C.
dt © dt T odt T odt ,
Céc dai lugng trén c6 thé khac nhau. Dé tbc do phan g don gia thi ta viét:
1dC, 1dC, 1dC. 1 dC,

TTid b dt o dt d dt
Vi du: Xét phan ung tdng hop SOs:
2SO0, (k) + O, (k) > 2S0s5(k)
- Thc do6 trung binh cua phan ung:

D

= 1 A[SO,] _ AlO,] 1 A[SQ,]
' 2 At At 20 At
- Toc dd tirc thoi cua phan img:
1 dCg,  dC, dCy,

1
20 dt dt 2 dt
3. Hing s6 toc d§ phan ing
- Tu thue nghlem mét quy luat dugc phat hién la: Toc dé cua mét phan ing ti
1é vdi tich s6 nong do tai thoi diém dang xét cua cdac chat tham gia, moi nong
dé doé trong triong hop don gian - ¢6 s6 mii bang ding hé sé cdc chdt trong
phan iimg. D6 1a ndi dung cua dinh luat tac dung khdi luong do hai nha bac hoc
Nauy la G.Guldberg va P.Waage dua ra vao nam 1867.
Déi v&i phan ung:
aA + bB —»cC +dD
Ta co:
V= kC‘/’\C:’3 *)
Trong d6: Ca, Ci 1a néng do chat A va B tai thoi diém dang xét.

a, b la h¢ s6 tuong mg cua chit A, chét B trong phuong trinh phan img.

k la hang sé toc do cla phan mg; k cang lon tdc d6 phan ung cang
lon. Hang s k phu thudc vao ban chét cua phan ung, vao nhiét dg, vao dung
mdi va vao chét xuc tac.

Biéu thic (*) duoc goi 1a phuong trinh dong hoc ciia phan img héa hoc. Mbi
phan ung hoa hoc ¢c6 mot phuong trinh ddng hoc twong ing.

4. Bac phan trng. Mt sb phan irng don giin
a) Bdc phan ung
Béc riéng phan cua phan tng 1a tri sb riéng r& cua timg s6 mil a, b, ... trong
phuong trinh dong hoc.
Béc toan phan cua mdt phan tng la tdng cac sb mil cua cac chit trong phuong
trinh dong hoc cua phan Umg do.
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Gia st c6 phan ung:

) aA + bB +..—>eE +{F + ..
Toc d6 phan img dugce xac dinh theo bi€u thuc:

v=kC,Cj...

Trong d6 x la bac phan ing dbi voi A, y 1a bac phan ung déi voi B, tong x + y
1a bac toan phan cua phan g trén.
Béc phan umg thuong la nhimng sd nguyén nho (0, 1, 2, 3) nhung cling ¢co thé 1a
phén so0. Thong thuong ta gap phan ung béc 1, bac 2, bac 3 va cac s6 mii x, y
tring voi gia tri a, b nén tdc do phan tng trén duoc viét:

v= ka\CE
b) Mot s6 loai phan tmg don gian
e Phan ung moét chiéu bac nhét
A — San phim 4.1)
Ta co:
v = kCA
Goi a la ndng do ban diu cua A tai thoi diém t = 0; ndng do ctia A da phan ung
sau thoi gian dt 1a x. Khi d6:
C,\ =a-X

dC a-
v 400 e @2)
] dt dt
Biéu thirc (2) 1a phuong trinh dong hoc duoi dang vi phén cua phan tmg (1).
Lay tich phan khong xac dinh hai vé bi€u thuc (2) ta duoc:
k=l (4.3)
) t ax
Vidy 1: Cho chat xuc té&c MnO; vao 100 ml dung dich H,0, 0,05M, sau 60 giay
thu dugc 33,6 ml khi O (¢ dktc). Hay xéac dinh hang so toc do k cia phan Ung.
Giai

H,0; ﬂz__) H,O + %02

Mol: 3.10° « 1,5.107
= Nong doé H,0, da mét di trong khoang thoi gian 60 giay la
-3
X = 3107 _6,03m
0,1
Vay: k = 99 1,527.107% ™
60 0,05-0,03

e Phan tmg mot chiéu bac hai
C6 hai truong hop vé loai phan (mg nay:
Trieong hop 1: So d6 chung la

2A — San phim (4.4)
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Hodac:
A + B — Sanpham (4.5)
V6i nong d6 ban dau cua A, B bang nhau. Phuong trinh dong hoc cho hai loai
phan g trén la

d(a—x) 2
= =k(a-x)"
’ ’dt ( )
Lay tich phan hai vé ta dugc:
k=l X (4.6)
t a(a-x)

Truong hop 2: So dd chung nhu (4.5) nhung ndng do ban diu cua A va B khac
nhau. Phuong trinh dong hoc la
t b(a-x)
In
a-b a(b-x)
Trong d6 a > b; a 1a ndng d ban dau cta chédt A; b 1a ndng d6 ban dau cia chét
B.
e Cac loat phan img don gian khac
- Phan Gng bac 0: Khidé v=k
- Phan tmg béc phan sé nhu
H, + Br, —» 2HBr
- Phan tng béac 3 trd 1én it gap.
Vi du 2: Nguoi ta nghién ctru dong hoc cua phan ing xa phong hoéa etyl axetat:
CH;COOC:Hs + NaOH — CH3COONa + C;HsOH
Nong do ban dau cua etyl axetat va NaOH déu bing 0,05M. Phan ung duoc
theo d&i bang cach liy 10 ml dung dich hén hop phan ing ¢ timg thoi diém t
va chudn d6 bang V ml dung dich HC1 0,01M. Két qua nhu sau:

t (phut) 4 9 15 24 37 53
V (ml) 44,1 38,6 33,7 27,9 22,9 18,5
Tinh béc ctia phan img, hang sb téc do phan tmg va chu ki ban huy cua phan img.

k:

4.7

Giai
a)
CH;COOC;Hs + NaOH —» CH3COONa + C,HsOH
t=0 0,05 0,05
t 0,05 - x 0,05-x
ea e e A T LA , 1 X 1 X
Gia su phan ung trén la bac 2. Tacd: k =-. =-, &)

t a(a-x) t 0,05(0,05-x)
Theo phép chuan do: 10(a-x) = 0,01V. Xéc dinh dwoc 0,05 - x tai thoi diém t,
thay vao (*) ta tinh duoc k. Két qua k = const, nghia la gia thiét phan {mg bac 2
la dung.
=k = 0,651 vat,; ~ 30 phut.
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¢) Phan g phirc tap
Khac véi phan tmg don gian, phan ung phirc tap dién ra theo nhiéu giai doan
trung gian, do d6 phu(mg trinh héa hoc & dang tong quat chi la su té hop cua
nhiéu phan tng trung gian vi v@y né khong biéu thi co ché phan ung. Trong
truomg hop nay bac va phan tur s6 khong triung nhau. Ta xét hai thi du sau:
Thidu I: Su nhi¢t phén etanal (CH;CHO) khong tuan theo quy luat don gian vé
su bién thién néng do chét theo thoi gian:
CH3CHO — CHs + CO

Phuong trinh dong hoc c6 dang: v = kC;

Béc dong hoc ctia phan ting nay 1a 3/2.
Thi dy 2: Phan umg iot hoa axeton 1a phan tng béc 1:
CH;COCH; + I, - CH3COCH,I + HI
v=kC

CH,COCH,
Day 1a phan ung phuc tap dién ra theo hai giai doan:
Giai doan 1: CH;COCH; — CH3;COH=CH, (1)
Giai dogn 2: CH3COH=CH, + I, -» CH;COCH,I + HI (2)
Phan umg (1) xay ra chdm hon nhiéu so voi phan ung (2), do d6 tdc do phan
ing (1) quyét dinh téc d¢ cua phan ng giira axeton va I,.
d) Thoi gian bdn huy
Thoi diém dé lugng ban diu cua chit phén tng mat di (hay con lai) mot nira
dugc goi la thoi gxan ban hiy hay chu ki ban huy. Ki hiéu: t;; hay T),.
5. So lwgc vé co che phan irng
Su mo ta chi tiét qua trinh bién ddi tir cac chat tham gia thanh céc san phdm goi
1a co ché phan ung. Dudi day ta xét mot sé truong hop:
a) Cdc phan wng mét giai doan
- Phan itng don phdn tu:
Loai phan tmg nay xay ra do su tu phéin huy chit hoac tu thay di trat tu lién
két cua cac nguyén tir trong phén tir. So d6 chung:
A->B + C+...
Day 1a loai phan ung bac nhat, do d6 téc d6 phan img: v = kCa
Vi du:
CH;0CH; »> CHs + CO + H,
CH,
— CH;—CH=CH,

\
H,C CH,
- Phan img ludng (hai) phén tu:
Trong loai phan ung nay, chi c6 mot giai doan, hai phan tir ban ddu va cham
v6i nhau tao ra san pham. Pay thuong 1a loai phan tng bac 2. So d6 tdng quat:
A+B ->C+ .. Téc do phan ung v = kCa.Cp

A+ A 5B+ .. Téc 6 phan tng v = kC?

244



Vi du:
NO (k) + O3 (k) > NO; (k) + Oz (k)
2HI (k) > H (k) + 17 (k)
- Phan wng tam (ba) phdn tir:
La phan ing xay ra do sy va cham déng thoi cua ba phén tu. Sé phan tng loai
nay rat it vi xac suat ba phan tir va cham dong thoi rit nho. So db téng quat:
2A + B - C +.
Day la phan ing béc 3 nén téc d6 phan ung:
v = ka\.CB
Vi du:
2NO (k) + O, (k) = 2NO3 (k)
Déi v&i phan ung tir tir (bbn) phén tir trd 1én rat hiém gap.
b) Cdc phan iing nhiéu giai doan
Trong phan tmg mét giai doan, béc phan tmg déi voi timg chit ding bing hé
s ti lugng (so nguyén) trong phuong trinh hoéa hoc.
Tuy nhién, déi voi rat nhleu phan tng, bac phan ung va do d6 téc d6 phéan tmg
khong phu hop véi hé s ti luong, tirc khéng tuan theo biéu thue dinh ludt tac
dung khéi lugng. Nguyén nhan la do phan umg tdng cong bao gém nhiéu giai
doan. Téc do phan ung dugce quyét dinh béi tdc do cua giai doan cham nhét.
Vi du: Xét phan ung:
2N70s5 (k) > 4NO; (k) + O, (k)
V¢ hinh thirc day la phan ung bac 2, nhung thuc nghiém cho biét day la phan
ng mot chiéu bac nhét.
v= kCN,Oi

Diéu nay duoc giai thich nhu sau: Su phéan huy N,Os xay ra theo ba giai doan:
N;Os - NO; + NO; (Cham) (1)
NO; + NO3 - NO + NO, + Oy (Nhanh) (2)
NO + NO; - 2NO, (Nhanh) (3)
Moi giai doan trén con dugc goi 1a qua trinh co so. Tap hop céc giai doan xay
ra tao thanh co ché cua phan {mg phén hiy N,Os. Trong co ché do giai doan
cham nhét quyét dinh téc do qua trinh. Giai doan (1) 1a chim nhit nén téc do

phan ung v = kC, 0, nhu thuc nghiém da xac dinh chir khéng phai v = kC2

6. Anh huéng cia nhiét d¢ dén toc do phan wng. Niang lwgng hoat dong hoa
a) Anh huong ciia nhiét dé dén téc do phan ing. Phirong trinh Aréniuxo
e Khi ting nhiét do, téc do phan (g tang. Diéu nay dugc giai thich nhu sau: Khi
nhi¢t d§ phan ung tang dan dén hai hé¢ qua sau:
- Toc do chuyen ddng cua cac phan tir ting, dn dén tan s va cham giira cac
phan tir chét phan ung tang.
- Fan so va cham ¢¢ hi¢u qua giira cdc phan tir chit phan (g tang nhanh. bay
1a yéu t6 chinh lam cho téc do phan Umg tang nhanh theo nhiét do.

245



e Quy tic Van Hop O khoang nhiét do gan nhi¢t d6 phong, khi tang nhiét do
thém 10°C thi téc do phan ung tang tur 2 den 4 lan.
Ki hiéu y (doc la gama) duoc goi 1a hé sb nhiét d6 cua tée do phan ung:
T,-T,
k'=ky 10
Trong do: k 12 toc do phan tmg & nhiét do T,
k' la toc d6 phan ung ¢ nhiét d6 T,
e Phuong trinh Aréniuxo:
E,
' k=Ae RT
Lay logarit hai vé ta dugc:

lgk =1gA - —2—
¢ 8 2,303RT

Trong do:
A la thura so Aréniuxo, dugc dac trung cho mdi phan tng.
R 1 hang s6 khi; R = 1,987 cal.mol".d6™" hay R = 8,314 J.mol".d¢™".
e la co so logarit Nepe (e =2,7183)
T 1a nhiét 46 Kenvin.
E, la nang lugng hoat dong hoa.
b) Ndng lwong hoat dong hoa (E,)
Nang lugng du so voi nang lugng trung binh von ¢6 cuia tiéu phan tham gia
phan {ng ma cic tiéu phan nay cin dé cho phan ung xay ra dugc, goi la ndng
luong hoat dong hoa
Vidu I: Hoa tan 10~ mol NaOH va 10 mol CH3COOC,H;s vao 1 lit H,O & 27°C.
a) Biét rang phan tng ¢6 bac dong hoc bang 2 va 3/4 este da bi phan hay sau 2
gior. Tinh hang sé toc do va thoi %1an nua phan img.
b) Khi nhiét d¢ tang tir 27°C lén 12 C, thi tdc d6 phan img tang 1én gp 4 lan. Tinh
thoi gian nira phan (g tai 127°C va nang lugng hoat dong hda cua phan umg.

Gidi
a) D6i véi phan tmg bac 2 c6 ndng do ban diu cua cac chat bang nhau, ta cé:
L
t a(a-x)
Véia=10"Mvax =0.75.10>M thi
= I ) O, 75 =25 mol'l.l.pht'lt'1
2.60 107.0,25

1 1
Thoi gian nra phan ing: t,, = —=
s P & he T 2,5107
b) Thoi gian nira phan tmg tai 127°C:
1

t,, =—— -
Y2 425107

=40 phut

=10 phut
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Nang lugng hoat dong hoa:
k

T,

lg— = —-—
%, T2 303R(T T, o)
2,303RTT, k : 300.
= E = 22280 gt 2,3038,314300400 |, 5 633
‘ T,-T k, 100

i

Vi du 2: Trong mt phan tng bac nhét tlen hanh ¢ 27°C, nong d6 chat phan tng
giam xudng mot nira sau 5000s. O 37°C ndng d6 giam di hai 1in sau 1000s.
Tinh:

a) Hang s toc do phan ung & 27°C.

b) Thoi gian dé néng d¢ giam xubng con 1/4 & 37°C.

¢) Nang luong hoat dong hoa cta phan ung.

Gidi

a) Phan ung béc nhét nén:

_2,3031g2 0,693

a7y = =1,39107"s™
t,, 5000
b)
9
a7y = 2'3t031g2 = (;’06 003 =6,93107"s™
172
2
=28 56005
37°0)
k., E
c) g2 = 2 ( 1 ) = E,= 124k
k 2,303.8,314 300 310

70y
Vi dy 3: Khao sat bang thue nghiém ¢ 25°C phan ung thuy phan metyl axetat voi
su ¢6 mat cua HCI du, nong do 0,05M. Thé tich dung dich NaOH ¢ nong do
cb dinh dung dé trung hoa 20 ml hdn hop phan ung theo thoi gian nhu sau:

t (phut) 0 21 75 119 0

V dung dich Naot1 (ml) 19,52 20,64 23,44 25,36 37,76

a) Viét phuong trinh héa hoc ctia cac phan Ung xay ra. ‘ ’
b) Chimg minh phan (ng thiy phin metyl axetat la phan tng béc 1. Tinh héng s6
toc do va thoi gian nira phan ng.

Giai
a) Phuong trinh héa hoc:
CH;COOCH3; + H,O — CH;COOH + CH3;OH (D)
HClI + NaOH — NaCl + H,O (2)
CH;COOH + NaOH — CH3COONa + H,O 3)
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b) HCI chi déng vai trd xiic tic cho phan ung (1), nén khi chudn d¢ mau trich tir
hén hop phan tmg, thi thé tich dung dich NaOH cin dung tai thoi diém t mot
phan 1a dé chudn do HC1, mét phan la dé chudn do6 CH;COOH sinh ra.
= V (t) = V (phan ung voi HCl) + V (phan tng véi CH;COOH)

Trong d6: V (phan ung vaoi HCI) = const
Theo phuong trinh chudn d9, ta ludn cé:
V (phan ing vdi CH3COOH) = CC“‘COO”
= V () - V (t) = V (phan tmg vdi CH3COOH & «) - V (phan ung véi CH;COOH 6 t)
=V(0)-V(t)~ C -C

CH,COOHd o CH,COOH {1
Taco: CCH‘COOH("cn = CCH‘COOCHM = = CCH,COOHaao'CCH,COOHm = CCH,COOCH,(M
Do dé: V(e) - V (1) = CCH‘COOCH“’H

Tur d6 suy ra, néu phan {mg da cho 1a bac 1, ta c6 méi lién hé:
In|V(o0)-V(t)]=-kt +In|V(0)-V(0)]
Ta c6 bang sau:

Thoi gian (ph) V(1) V() -V (1) In[ V() - V()]
0 19,52 18,24 1,903
21 20,64 17,12 2,840
75 23,44 14,32 2,662
119 25,36 12,4 2,518
0 37,76

Tir do thi ctia In(Vo - Vy) phu thudc t phai la duomg thang véi do déc chimg to
phan ung 1a bac nhat.
Tir do thi trén, hang s6 toc do phan img 1a: 3,26.10° +0,03.10 phut”

Do do thoi gian ban phan ung la: t;, = ln% =212 + 2 phut

B. BAI TAP
1. Phan {mg phén hily N,Os thanh NO; va O 1a phan {mg bac nhét. C6 thé chép
nhén co cheé phan ing sau day khong? Giai thich?
N>Os —ﬂk—-J_’ NO;, + NO;

NO; + NO; —2» NO + NO, + 0,

| NO; + NO —= 2NO;
2. 0 590°C khi c6 mat V205 xtc tac, ancol isopropylic bi phan hiy theo phuong
trinh dong hoc bac nhat:

0

kzlln—
t C
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trong d6 k 1a hing s tde do, t 1a thoi gian, Co va C lan luot 12 ndng do6 ban dau
va nong d¢ ¢ thoi diém t cua chat phan ing.

GO (B
1
e

G3Hg (O)

C;H,0H
3
C3Hg (D)

Sau 5 gidy dau tién, ndng do cac chat trong hdn hop phan tmg la Cx = 28,2 mmol/;
Cg = 7,8 mmol/l; Cc = 8,3 mmol/l; Cp = 1,8 mmol/l.
a) Tinh ndng d6 ban dau cua A.
b) Tinh hing sd tdc d k cta qué trinh phan hiy C3H;0H.
¢) Tinh thoi diém dé 1/2 luong chit A tham gia phan img.
d) Tinh hang sé tdc do ki, ka, k.
3. Cho phan tmg: 2N,0s — 4NO, + O, & TK véi cac két qua thuc nghiém:

Thi nghiém 1 Thi nghiém 2 Thi nghiém 3
Nong dé N,Os 0,170 0,340 0,680
(mol.l")
Tdc do phan hay 1,39.107 2,78.107 5,55.107
(mol.I" s

a) Hay viét biéu thurc tbc do phan img va xac dinh bac phan img.

b) Biét nang luong hoat hoa cua phan ing la 24,74 Kcal.mol™ va & 25°C ndng d6
N,Os gidam di mét nua sau 341.4 gidy. Hay tinh nhiét d6 T.

4. Cho phan tmg: A + B — san pham

Thue nghiém cho biét & 25°C, ngudi ta thu duge két qua nhu sau:

Thi nghi¢m Nf’mg do ban dau Qnol".l'l) Toc do (mol.phﬁt".s'l)
A B
1 0.25 0,25 1,25.107
2 1,0 1,0 20.10™
3 0,25 0,5 2,5.107

a) Tinh hiang s6 tbc do k cua phan ung trén va viét biéu thirc téc d6 phan ung. Cho
biét bac cua phan (mg?

b) O nhiét do 35°C phan g trén c6 hing sé toc do k' = 40.107 (/. phat™.mol™).
Hay tinh nang luong hoat hoa cua phan tmg? Cho biét hang s6 khi R = 8,314
J.K " .mol™.

5. Két qua khao sat dong hoc cua phan ing: A + B - C + D nhu sau:

Thi nghiém Ca (mol/l) Cy (mol/l) Van toc (mol/l.phiit)
Thi nghiém 1 0.5 0,5 5.10°
Thi nghiém 2 1.0 1,0 20.107
Thi nghiém 3 0.5 1,0 20.107
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a) Xac dinh bdc phan ung va tinh hang s tc d6 cua phan ung.
b) Tinh téc d6 cua phan }'mgﬂkhi Ca=Cp=0.2 n?ol/l,.
¢) Tinh thoi gian can thiét dé phan nira lwong chét (lay ¢ cau b) phan ung.

6. 0 310°C sw phan hiiy AsH; (khi) xy ra theo phan tmg:

2AsHs (k) — 2As + 3H, (k)

dugc theo déi bang su bién thién ap suét theo thoi gian:

t (gi0)

0 5,5

6,5

8

P (mmHg)

733.32 805.78

818,11

835,34

Hay chirng minh phan ung trén 1a phan {mg bac 1 va tinh hang s téc do.
7. Phan tmg 2NO(k) + 2H, (k) - N, (k) + 2H,0 (k) tuan theo quy luat dong hoc

thuc nghiém: v =

Coché I:

2NO (k) — N,0; (k) (nhanh)

N20, (k) + Ha (k) — 2HON (k) (nhanh)
HON (k) + H; (k) = HO (k) + HN (k) (chim)

HN (k) +HION (k) - Na(k) + H-0 (k) (nhanh)

Co ché 2:

2NO (k) = N,O; (k) (nhanh)
N202 (k) + Ha (k) - N,O (k) + H,0 (k) (cham)

N20 (k) + Ha (k) — Ny (k) + H,0 (k) (nhanh).
Co ché nao phu hop véi quy luat dong hoc thuc nghiém? Tai sao?
8. Xéc dinh bac va hang sé téc do cua phan ng trong pha khi & 300K:
2NO + Cl; —» 2NOClI
Dua vao cac dir kién thyc nghiém sau day:

[NO]Z[sz. Hai co ché duogc dé xuét cho phan ung nay:

Thi nghiém Nong dé ban dau mol/l Téc d6 ba dau mol/ls
[NO] [Cl,]
1 0,010 0,010 1,2.10*
2 0,010 0,020 2,3.107
3 0,020 0,020 9,6.10™
9. Xéc dinh béc, bicu thitc toc do va hang s téc do cua phan tng
2NO (k) + O, (k) = 2NO; (k)
theo nhimg dir kién thuc nghiém sau :
[NO] (mol/l) [O3] (mol/1) v (mol/l. s)
1.0.107 1,0.107 2,8.10°
1,0.10™ 3.0.107 8,4.10°
2,0.10™ 3,0.10% 3,4.107

10. Xét sy thity phan este trong mdi truong kiém:
CH;COOC,H; + NaOH — CH3COONa + C,H;OH
Khi tang néng do NaOH ting gap doi. thi tdc dd ban dau cling ting lén hai lan.
Nhan xét nay ciing dugc thdy khi tang ndng d¢ cua CH;COOC;Hs hai lan.
a) Cho biét bac cua phan ng va dang phuong trinh dong hoc.
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b) Hoa tan 0,01 mol NaOH va 0,01 mol CH3COOC;Hs vao 1 lit HO (thé tich
khéng thay do6i). Sau 200 phat thi lugng este con lai bang % luong ban dau.

Tinh:
- Hang sb tc d9.
- Thoi gian béan huy t,.
- Thoi gian dé 99% este bi thity phan.
11. Déi véi phan tmg: 2NOCI — 2NO + Clw nang luong hoat hoa bang 100 kJ/mol. O
350K hang sb tbe do bang 8. 10 mol™ /s Tinh hang s6 tc do & 400K.
12. Cho phan img sau (¢ 25°C):

A+ B > C
Thue nghiém thu dugce cac s6 liéu sau:
Thi nghi¢m Néng do ban dau Thoi gian Nong do cudi
CAM) | CgM) | CcM) (phut) Ca(M)
1 0.1 0,05 0.00 25 0,0967
2 0,1 0,1 0,00 15 0,0961
3 0.2 0.1 0.00 7.5 0,1923

a) Xac dinh bac cta phan tng theo A, theo B va bac cua phan ung tz“)ng cong.
b) Xac dinh gid tri trung binh cua hing sb toc do.
13. Cho phan mg (xay ra ¢ 25°C):
[ + CIO” -10" + ClI”
Béc phan tng trén 1a bac 2. hing s tdc dd cua phan tng 1a 0,0606 (mol/l.s).
Lac dau: [I'] = [ClO ] =3,50.10"M. Xéc dinh [I'] va [CIO | sau 300 gidy.
14. Cho phan tmg: 211, + 2NO —» N, + 21,0
Phan tng trén xay ra theo co ché sau:
Giai dogn 1: 2NO —— N0, (nhanh)
Giai dogn 2: NOy + Hy —+— N>O + H,0 (chdm)

Giai doan 3: N;O + Hy —<— Ny + H,0 (nhanh)
Xac dinh phuong trinh tc d phit hop véi co ché cua phan g trén.

15. Cho phan img: 2NO + O; — 2NO;

Két qua thuc nghiém cho biét phan tmg trén ¢6 phuong trinh toc do la
v=Kk[NO][O:]. Hay dé nghi co ChL cho phan ung trén.

16. Khao sat bang thue nghi¢ém ¢ 25°C phan ung thuy phan metyl axctat Vai su co
mit cua HCl du. ndng do 0,05M. Thé tich dung dich NaOH ¢6 ndng d6 ¢ dinh
dung dé trung hoa 25 ml hdn hop phan tng theo thoi gian nhu sau:

t (phut) 0 21 75 119 0
Vdun o dich NaOll (ml) 24 4 75 8 29.3 31,7 47,2
a) Viét phuong trinh hoa hoc clia cac phan tng xay ra.

b) Chimg minh phan ung thuy phan metyl axetat la phan ung bac 1. Tinh hang sé
toc do phan ung.
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17. a) Thuc nghiém cho biét: sau 0,75 gidy thi 30ml KOH 1M trung hoa vira hét

30ml H,SO4 0,5M . Hay xac dinh toc d¢ cua phan {mg d6 theo luong KOH:
theo luong H,S04. Két qua thu duoc & mébi truong hop do c6 hop 1i khong ?
Tai sao?
b) Hay dua ra cac biéu thirc can thiét dé chimg minh vai tro cua hé sb cic chét
trong phuong trinh phan tng khi x4c dinh tc do phan ung. (dung phucmg trinh
aA + bB — dD + cE véi gia thiét phuong trinh d6 da don gian dé dung trong
truong hgp nay).

C. HUGNG DAN GlAI

1. Phan img: 2N,0s — 4NO; + O,
d[O, ]

=k,[NO,]INO, | (1)

Phinimg —

Dox voi phan tir hoat dong nhu NO3; = Néng dd cua nd c6 thé coi la rit nho va
6n dinh = Téc do hinh thanh NO; = téc do6 phéan huy NO:;,.

Ki[N2Os] = k. [NO2][NOs] + ko[NO3][NO2] + k3[NOs][NO] (2)
Xuat hién NO la phan tir hoat dong = Téc do hinh thanh NO = tdc do phan

hay NO.
k2[NO3)[NO2] = k3[NO3][NO]  (3)
k,[NO
(3) = [NOJ = —3[ |
k3
. k [N.O

Két hop véi (2) ta duge: [NO, | = N0, 4)

) k,INO,]| + 2k,[NO, |

k,[N,O k k

Thay (4) vao (1), ta rut ra: Vioinine = ——2[2—‘] = k[N,O(] voi k=—=>2—

anung k,l+2k2 P A k_l +2k2

Vay phan tng phan huy N,Os thanh NO, va O; la phan tng bac nhat.
2.a)Taco: Co=282 + 7.8 + 83 +1,8=46,1 mmol/l.
C
b) k = 1ln———ll @—O 09835
t C 5 282

9

In2
Otp= 2200925 4604
Kk 0,0983

d) Ta c6 hé phuong trinh:

[k, +k, +k, =0,0983
k_78
k, 83
k_78
k, 18
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Giai hé trén ta duoc:
k; = 0,0427; k, = 0,0454; k3 = 9,855.10°>.

3. a) Dua vao két qua thuc nghiém, khi tang néng dd 1én hai lan thi téc do phan
ng ciing tang 2 lan = phan {mg thudc loai bac nhit. Biéu thirc téc do phan
umg: v = k[N,Os].

b) Hang s toc d¢ phan tng & thoi diém T 1a

~1,39107

=8,17107's™
0 25°C hing sb tdc do phan tmg = E: 0.693 =2,03107s™
3414
Ap dung céng thirc:
k, E 1 1 817107 24740 1 1
In—==—=(—-—)=1n - = .=
k, R T T, 2,03.10° 8314 298 T

= T =346,288K

4. a) Biéu thirc toc do phan img: v=kC} C",

Thi nghiém 2: 20.107 = k(1,0)* (, 0) = k =20.107 (1)

Thi nghiém 1: 1,25.10% = 20.1072.(0,25)* *?

=>x ty =2 (2)

Thi nghiém 3: 2.5.10% =20.102%(0,5)* Y= 2x + y =3

QB)=>x=y=1

Biéu thirc dong hoc cua phan img: v =20.107 .[A].[B]. Bac cua phan ung la bac 2.
b) Néng lugng hoat hoa cua phan ting E,

-2
298.308.8,314In 40.10

' AN 12
In< Ly g, = 20.10° — 57 893 (kJ/mol™)
K R T, T, 308 -298
5. a) Bac phan tng va hang sé toc do: A +B > C + D
v=kCiC}
vi = k(0,5)(0,5) = 5.10 (1)
v2 = k(1,0)%(1,0) = 20.107 2)
v3 = k(0,5)%(1,0)" = 20.10" (3)
v,  k(1,00(1,0) 20.107

@)3) = *+= =———— =2'=1x=0
v,  k(0,5(1,0  20.10°

X y -2
)3 = Yo k(0,5 (1,0 _ 20.102 Y4y
v,  k(0,50,5) 5.10°
v=kC,C| = v=ka; = DAy la phan ung bac 2
Thay x,y vao (1): vi =k(0,5)%0,5)* = 5.10% = k = 0,2 mol™"./.phat’
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b) Téc dd phan ung:
v=KkC} =0,2(0.2)* = 8.10” mol//.phut
¢) Vi day la phan Ung bac 2 nén:
1 1

tip= ——

kC, 0202

6. Goi Py la ap suat ban dau cua AsHj, Py - x 13 ap suét riéng phan cua AsH; & thoi
diém t, P 14 ap sut chung cua hé & thoi diém t. Ta co:
2AsH; (k) > 2As + 3H; (k)

=25 phat

t=0 Po 0
3

t Py - x —X
0 2

Suyra:P= Pyp-x + %x =Py +0,5x = x=2(P- Py)

= Po-x =3P-2P

Gid st phan ung trén la phan (mg bac 1 = Biéu thirc toc dd phan ng c6 dang:

1 P() 1ln P()

t P-x t 3P -2P

Voit=5,5gio =k, = L 733,32 =0,04 gio™

5,5 3.733,32-2.805,78

1 0 733,32

6,5 3.733,32-2.818,11

Véoit=8gio = k; = lln 733,32 =0,04076 gio
8 3.733,32-2.835,34

Vi ki ~ ks = k3 nén day la phan rng bac 1.

: . k. +k, +k
Hang s6 toc do: k = —'———32—320,0404gi(‘7

Véit=6,5gio =k, = =0,04045 gid'

7. Phan ung 2NO(k) + 2H2 (k) & Nz (k) + 2H,0 (k) tuén theo quy ludt dong hoc
thue nghiém: v = [NOJ*[Ha].

Coché I:
2NO (k) —— N,0, (k) (nhanh) (1)
N,0; (k) + Hz (k) —2— 2HON (k) (nhanh) (2)

HON (k) + H, (k) —~— HO (k) + HN (k) (chim) (3)
HN (k) + HON (k) —% 5 No(k) + H0 (k) (nhanh)  (4)
Chap nhén gan dung ring giai doan quyét dinh tdc do phan {mg la giai doan
cham nhit.
Trong co ché di cho, giai doan 3 chdm, quyét dinh tdc do phan tmg, nén:
v = k3[HON][H.] &)
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Khi ndng d¢ cac san pham trung gian dat trang thai dung:

dIN,0,] 1 - _

- 2k,[NO] k,[H,]IN,0,1=0 (6)
~ N.O,] = XINOF 7

27207 2k, [H, |
dIHON) _ 2k,[H, ][N,0, ]-k,[HON][H, |-k, [HON][HN]=0  (8)
diHN} =k,[HON|[H, |-k ,[HON|[HN]=0 9)

Ldy (8) trir (9) va bién ddi don gian ta c6: [HON] = 5% (10)
Thay (7) vao (10) ta rit ra: [HON] = % ‘ (11)
Thay (11) vao (5) thu duoc: v = @ =%k,[NOJz (12)

Két qua nay khong pht hop véi dinh lut te do thuc nghiém. Co ché 1 khong
c6 kha nang.

Co ché 2:
2NO &= N,O, Kcb (nhanh) (13)
N0, + Hy — N,O + H,0 (chém) (14)
N20 + Hy —+>» N, + H,0 (nhanh) (15)

Téc do phan ing duoc quyét dinh boi (14), nén: v = ks[N2O,].[Ha] (16)

Duya vao can bang 2 NO &= N,0,, riit ra: [N,O,] = Kcb. [NO] (18)

Thay (16) vao (15) thu dugc: v = Ky, k;[NO] [Ha] = k[NOYJ? -[Ha].

Két lugn: Co ché 2 cho phép rut ra biéu thirc ciia dinh luat tdc do thuc nghiém.
Co ché nay la c6 kha nang.

8. Mot céach tong quat téc do phan img duoc viét: v = k[NO] [CLP voixvay la
cac béc riéng phan déi voi NO va Cl> phai x4c dinh. Tir ket qua thyc nghiém ta
thdy khi nong do NO khong doi, téc do phan img tang gip doi va néng do Cl,
tang glp d6i. Vay tde do ti 16 voi [Cly] lay = 1. Mat khac khi nong do Cl; duge
gilr khong doi va [NO] tang gap d01 (thi nghiém 2 va 3) thi tdc d¢ tang lén gap
4 1an nhu thé tdc do ti 1é véi [NO] vax =2.Tém lai:

v =[NOJ’[Cl]
Bac toan phan I4 3 va hing sb tdc do:
v 1,2.10"

T INOFICL ] (0,0107.0,010)

=1,210"mol > 1’5
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9. Biéu thirc tbc do phan g tong quat clia phan tmg di cho c6 dang :
v=Kk[NOJ*[0: ]
Xéc dinh bac phan ung :
Trudce hét xac dinh bdc phan img theo cac chét phan ung dua trén nguyén tac
xét su bién ddi ndng do cta chat khao sat trong su ¢ dinh néng do cia céc
chét con lai.

*Theo O, : Ta c¢é:

v, k[NOL[o,}  k@o0.107)*3,0.10)" (30.10*)
v, k[NOJ[o,} k@o0.107)*(,0.107*)" (10.107*
Thay céc gia tri tuong (rng cua v ta dugc :
8,4.10° (3,0.10™
2,8.10° (1,0.107*
*Theo NO : Tuong tu nhu trén ta c6 :
Vi _ k[No}i[o, ] _k(2,0.10)¥(3,0.10™")" _(2,0.10” ’
v, k[NOL[o,]}  k(1.0.107)*(3,0.107)* | 1,0.107*
Thay cac gia tri tuong ing cua v ta dugc :
3,4.10° (2,0.107
8,4.10° {1,010
Vay béc cua phan (mg theo NO la 2, nhung theo O, 14 1 va béc tdng cong clia
phan g 1a 3. , ,
Tt day ta c6 bicu thire toc do phan ing : v = k[NOJ? [03 ].
Tinh hang s6 toc d6 phan ung ; Ta cé :
2,8.10° mol/ls = k(1,0.10™ mol/)* (1,0.10™ mol/l)
= k=228.10° 2/ mol’s

}
] =3=3 =>y=1

) —=4=2> 5x=2

10.
a) Theo dé ra = Béc riéng phan ddi voi NaOH va CH;COOC;H; 1a 1= Béc toan
phan ctia phan ung bing 2.
v = k[NaOH][CH;3;COOC;Hs5]
b) Do nong do ban dau cua hai chat déu bang 0,01M nén phuong trinh déng hoc
cho phan tng trén la

_d(a-x) —k(a-x)?
r Idt

Lay tich phéan hai vé ta duogc:

kt = ! —l:>k—l(—1-——l)— 1 ( 1 )= 0,75 mol™".L.phut!
a-x a t a-x a 200 0,4.10> 102 P

- Thoi gian ban huy:
1 1

typ = —=————=133,33 phut
" ka  0,750,01 P
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- Thoi gian dé 99% este bi thity phén:
t:_l_(___l _l): I ( 1 ! ) =13200 phut
k 0,0la a” 0,75 0,01.0,01 0,01

11. Tu cong thic:

k., _E NI k4oo I L 1,
k, 2303R'T T, 810’6 2,303.8,314 350 400
= Ka00 = 5,9.10" mol ™ .Ls™",
12.
a) Ta co:
Lo dc, _ac,
dt At
Suy ra:
v = %%%_7 = 1,3210™ (mol/phiit)
v % 2,610 (mol/phut)
vy= 22701923 o610 (mol/phiit)

’

v 0,1
=t x2=(——) =2 =>y=1
v, T %0s g
Va2 ooy
v, 0,1

Vay phan ing bac 2 theo A va bac 1 theo B.

Béc tdng cong cha phan ing 142 + 1 = 3.

b) Ta co:
v=kC f\ C,

Suyra: vi =k;(0,1)%.0,05 =1,32.10" = k; = 0,264 (P’molphut™)
=k2(0,1)%.0,1 = 2,6.10™ = k= 0,26 (’molphut™)
=k3(0,2)2.0,1 = 1,026.10” = k; = 0,2565 (/’mol*phut ™)

Vay:

-k, +k,+k

Lok + 32 +ky 0,264 +0, §6+0,2565 ~ 0,26 (Pmol”phat™)
13. Vi phan umg bac 2 va ndng d6 ban dau cua cac chat nhu nhau nén:

S NS DR S
[ClIO7] [ClO7], (1"} ('],
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L _ 1 kt + L 0,0606.300 + L 303,894 (. mol™)

= = = =
[CIO07] [I'] (11, 3,5107
= [ClO"]=[I"]=3,29.10" mol/l ‘
14. Vi giai doan 2 xdy ra chdm nén v = k;[N,OsJ[H2] (*)
T giai doan 1 ta co:
[N,O,]

272
[NOJ’
Thay (**) vao (*) ta dugc:

v =kki[NOJ[H,] = k[NOJ’[H,]
15. Co ché dé nghi cho phan tmg: 2NO + O; - 2NO,
Phu hop véi phuong trinh tdc d6 xac dinh tir thue nghiém v = k[NO][O3]
nhu sau:
Giai dogn 1: NO + Oy — NOs (chdm)
Giai dogn 2: NO3 + NO — NO; (nhanh)

= [N;0,] = ki [NOJ*  (**)

] =

16. a) Phuong trinh hoa hoc:

CH;COOCH; + H,O0 —= CH3;COOH + CH;OH (N
HCl + NaOH — NaCl + H;O (2)

CH3;COOH + NaOH — CH3;COONa + H,O 3)
b) Phuong trinh dong hoc cua phan tmg dugc viét:

v = k'[HCI1]J[CH3COOCH;]
Do lugng axit dugc ldy du nén phuong trinh trén duoc viét lai la

v = k[ CH3COOCH;]
voi k = k'[HCI]
Thé tich V ctia NaOH tiéu thu la do do néng do HCI va CH;COOH hinh thanh
trong qua trinh phan tmg. Néu goi V.. 1a thé tich tmg véi luc két thic phan (g
thi V., - Vo s& ti 1¢ vdi ndng do dau cua este. Ciing tuong tu néu V, la thé tich
tmg voi timg thoi diém t thi (Vo - V) sé ti 1& v6i ndng dd este tai thoi diém t.
Phuong trinh hang sé cua phan tng bac nhit c¢6 dang:

V.-V,
kt = 2,3031g—=
vV -V

Hay:

kt =2,3031g(V,, - Vo) - 2,3031g(Ve - Vy)
Néu phan tmg 1a bac nhit thi dd thi cua lg(V., - V) phu thudc t phai 14 duong
thang véi do doc 1a - 2.303k.

t 0 21 75 119 o

v, 24.4 25,8 293 31,7 472
V.- Vo 22,8 214 17,9 15,5 -
lo(V.- Vo) | 1358 1,33 1.253 1,19 -
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D6 thi 1a duong thang chung té phan (g 1a bac nhit. Tir dd thi xac dinh dugc
do doc cua duong thing 1a -1,46.107 suy ra:
k =2,303.1,46.10” = 3,36.107 ph™".
17.
a) ngon = 0,03 (mol) va Ny o, = 0,015 (mol) hop voi ti sd theo phuong trinh
phan img :
2KOH + H,;S04 — K,SO4 +2H,0 (1)
Tdc do trung binh cua phan ung (1):

Theo KOH =. 20 - =003 _
At 0.75

Theo HyS04 = - 2% —_ 20015 _ 4 homol.s™
At 0.75

Két qua nay hoan toan dung, méic du khéng trung nhau, do hé sb 2 chit trong
(1) khac nhau. O day, bién thién An (sé mol) thay cho Ac (ndng d9).
b) T phuong trinh phan tng aA +bB —»>d D +eE (2)
Néu (2) dit don gian thi biéu thirc tinh téc 4o 1a V =k C%.CY (3)
= Cac hé s6 a, b ¢o vai tro trong (3).
- V& vidu o phan ung (1) ket qua tinh chua don gian cho 1 phan u'ng, dé tranh
két qua do, ta cn dung hé sé cac chit nhu sau

— AC, AC AC AC,.
v-_L -1 AG, _1AG, _1.4G, 4)
a At b At d At e At
Khi thay An cho AC ta cé:
— A
Theo KOH: V=—1 Bfcon _ 1003 0y s
> T a2 0,75
— An
Theo H,SOy: V= — — 11250 _ 0,015 _ 0,02 mols™

At 0,75
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CHUYEN BE
7.

. Li THUYET CO BAN VA NANG CAO

CAN BANG HOA HOC

I. PHAN UNG MOT CHIEU (BAT THUAN NGHICH)
La phan tng chi xay ra theo mot chiéu tr trai sang phai.

Vi du: 2KCIO; —M%C 5 2K (] + 30, q
Trong cung diéu kién trén, KCI va O, khong thé phan tmg dugc vai nhau tai
tao lai KClQOs.

II. PHAN UNG THUAN NGHICH
La phan tmg xay ra theo hai chidu nguoc nhau (duge biéu dién bang hai miii tén
nguoc nhau ) .

Vidu: Cl, + H,O &= HCl + HCIO
O diéu kién thuomg Cl, phan tmg voi H,0 tao thanh HCI va HCIO, ddng thoi
HCI va HCIO sinh ra ciing phan ung v&i nhau tao lai Cl, va H,0.

I1I. CAN BANG HOA HOC

La trang thai cua phan Ung thuén nghich khi toc do ciia phan @mg thuin bang
toc d6 cua phan tmg nghich.

Xét phan ing thuan nghich: \/
aA + bB —— c¢C + dD
Téc d9 cia phan tng thuan: V, = kJAJ[B]° \{
Téc do cua phan ung nghich: V, = k,[C]°[D 1 \
Ban déu tc do cua phan ung thudn gidam dan theo Vi = Vg

thoi gian vi [A], [B] giam, dong thoi V, tang dan Vi
Vi [C], [D] tang. Toi mét hic nao dé: V=V,
ta c6 can bang hda hoc. t

P

k, [CF[D)
Hing sb can bang: V.=V, = k[AJ[B]’ = k J[CI[D]* = K. = K = (AT BF
Vi ki. kn khong doi (0 nhiét d khong d6i) nén K. khong ddi va duoc goi la
hing sb cén bang, (ndng d6). Didu do ¢o nghia la K. khong phu thudc vao nong
do cua cac chat A, B. C, D.

D6i vai chat khi, ngoai cach biéu dién K., nguoi ta con biéu dién hang sb can

bang theo ap suét K.

B
T pa b
P PP ' ‘ ’
Trong d6: Pc, Py, PA va Py 12 dp suét riéng phan cua céac chat khi C, D, A va B.
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Vidu: 2SOy (k) + O(k) S 2S0; (k)
[SO,]* : Pgo,
~ [S0, 1[0, ] " PP,
Luuy: ‘ ’ ‘ ’ ‘
—Gia tri ctia hing s6 can bang K phu thude vao hé€ s ctia phuong trinh c4n bang:
Vi du:

[NO, |’
N204 (k) (_‘—_) 2N02 (k) KC A —
[N,O,]
Néu ta viét:
NO
12N204(k) &= NO,(k) Kc¢'= [—211
[N,0,]°

=0 cung nhiét 46 K¢ = (K¢' )
— Héng s6 c4n bing clia mot phan tmg nhat dinh (da cén bang) chi phu thudc vao
nhiét do.
- Déi voi cac can bang di thé rin — long, rdn — khi thi ndng d¢ cac chat rin coi
nhu khong dbi va khong da vao hang s cén bin 5;
Vidu: CaCOs(r) S CaO(r) + CO,(k) O 800°C
- Quan h¢ gifra K¢ va Kp dbi vai cac chét khi:

n RT .
Thay giatri P, = ~'V— =C.RT vao bieu thirc Kp ta co:

[CO,] =4.107 mol.I”

_ ([C].RT)".(ID].RT)" _ [CI.IDJ"

" (JA]LRTY.([BLRT)" [A]'.[B]

= Kp =Kc(RT)" véi An 14 higu ciia tong hé sb ti luong ciia san phém va tdng hé sb i
luong ctia cac chat phan tmg. Néu An = 0 thi Kp = K.

~ Cdn bang hod hoc 1a mot cén bang dong, nghia 14 tai trang thai can béng, cac

phan img thudn va ngh1ch van xay ra nhung V, = V, nén khong nhén thdy su
bién ddi trong hé va ndng do cac chit khong doi.

IV. CAC YEU TO ANH HUONG PEN SU CHUYEN DICH CAN
BANG HOA HOC

1. Anh hwéng ciia ndng d: Khi tang hodc giam ndng do ctua mot chét trong cén
bang, thi can bang bao gi¢r cling chuyén dich theo chiéu lam giam hodc tang
nong do cta chat do.

Chi y: Trong hé can biang c6 chit rin (¢ dang nguyén chat) thi viéc tang, hoic
giam khoi lugng cua cht rin khong lam chuyén dich can bang.

Vi du: Xét hé can bang sau trong binh kin ¢ nhiét do khong doi

C(r) + COx(k) == 2CO (k) (M)

(RT)IC+d—(a+h)|
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Khi phan img dang ¢ trang théi cén bang, néu ta tang ndng do CO; (hodc giam
nong d6 CO) thi cén bang s& dich chuyén theo chiéu thuan. Néu ta chi ting
hoéc giam khéi luong C thi can bang khong chuyén dich.

2. Anh huéng cua ap suit: Khi tang hodc giam ap sudt chung cua hé¢ can bang
thi can bang bao gio ciing chuyén dich theo chiéu lam giam tac dung cua viéc
tang hay giam é&p suét d6. Nghia la, néu tang ap suét thi cén bang sé chuyén
dich theo chiéu lam giam s6 mol khi va nguoc lai. Chang han, trong phan ung
(*) neu ta gidm ap suét cia h¢ thi can bang sé dich chuyen theo chiéu thuan.

Chu y: Néu phan ung c¢6 sé mol khi tham gia & hai v€ cta phuong trinh hoa hoc
bang nhau hodc phan ng khong c6 chat khi tham gia thi ap sudt khéng anh
huong dén can bang.

Vidu: Ha(k) + Ir(k) — 2HI(k)
NaOH (/) + HCl () > NaCl () + H,O ()
3. Anh huwong cia nhiét d9: Khi tang nhiét do, can bang sé chuyen dich theo
chiéu phan ing thu nhi¢t (AH > 0). Khi giam nhiét d9, can bang s& dich
chuyén theo chiéu phan ung toa nhiét (A H < 0).

Vidu: Ny(k) + 3Hy(k) &—= 2NH;3(k) AH=-46,19kJ.
Phan Ung trén la phan ing toa nhiét, vi vdy mot trong nhirng bién phap dé thu
dugc nhi€u NH; 1a giam nhiét d¢.

Chu y: Chat xuc tac lam tang tdc do phan ung thuén va phan {mg nghich véi sO lan
bang nhau. Do vy, chét xuc tac c6 tac dung lam cho cén bang nhanh chong dugc
thiét lap, khong anh huong dén viéc chuyén dich can bang hoa hoc.

Nguyén li Lo Sa — to — li —&: Mt phan (g dang ¢ trang thai can bang chiu
mdt tac dong tir bén ngoai nhu bién d6i ndng do, &p suat, nhiét do, thi can bang
s& chuyén dich theo chiéu lam giam tac dong bén ngoai do.

S. Nang lwrgng ty do Gipxo va hing so cin bang

Xét phan {mg tong quat:

bB +dD + .. &—=¢eE + fF + .. (51
Bién thién thé dang ap duorc tinh nhu sau:
= (eGi + fo ) - (bGB + dG[) +..) (5.2)
Trong d6 G lathé dang ap hay ham Gipxo ctia 1 mol chat khao sat trong hé tai

ap sudt P xac dinh (G duoc ¢ goi la thé dang ap mol riéng phan).
Néu xét & diéu kién chuin: 1 mol chit nguyén chat tai 1 atm cho toan b cac
chét thi ta co:

—0 —0 —0 —0
= (eGi + {Gr+ w) - (bGB + dGp + ) (53)

. — —0 C 2
Biéu thuc lién h¢ G hay G voi hoa thé, két hop (5.2) véi (5.3) ta s& ¢o
phuong trinh:

AG-AG" =RTIn 2 (5.4)
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Khi phan tng (5.1) dat trang thai c4n bang thi:

<

f
AG =0= AG"=-RTIn—L ¥ _RTInK, (5.5)
a,.a,...

Thay K¢ cho K, ta duoc:

AG"=—-RTInK . (5.6)
Vi cac phan ung ¢ pha khi, ta co:
AG"=—RTInK, (5.7
Toém lai:
AG"=-RTInK =-2,303RTIgK (5.8)

6. Cac vi du minh hoa

Vidu 1: Cho 8 gam la Al vao mdt cdc dung dung dich H2$O4 3M (du) & nhiét do
thuong. Néu giir nguyen cac diéu kién khac, chi bién dbi mot trong cic dleu
kién sau day thi tdc do phan tmg bién ddi nhu thé nao (ting 1én, giam xudng
hay khong déi) ?

a) Thay 8 gam nhom l4 bing 8 gam bot nhom.

b) Thay dung dich H,SO4 3M béng dung dich H,SO4 2M.

¢) Thuc hi¢n phan iung & nhiét d¢ cao hon (khoang 40°C).

d) Dung thé tich dung dich H,SO4 3M gip d6i ban dau.

Gidi
Phuong trinh hoéa hoc cta phan tng:
2Al + 3H,S0; — Al(SO4); + 3H,T

a) Tdc do phan tmg tang vi dién tich tiép xuc giira nhém va axit H,SO, ting

b) Téc d6 phan tmg giam vi khi giam ndéng do axit H,SO4 thi tdc d6 va cham giira
céc phan tir cht phan (mg giam.

¢) Toc do phan tng tang vi khi tang nhiét do thi tan sd va cham giita cac phan tur
chét phan tng tang.

d) Téc do phan ung khong ddi vi khi ding thé tich dung dich H,SO4 3M gip d6i
thi ndng do axit van khong thay doi.

Vidu 2: Xét can bang sau trong mot binh kin:

CaCOs (r) = CaO (r) + CO, (k) AH=178KJ

O 820°C hang s can bang K¢ =4,28.107.

a) Phan ing trén la phan ing toa nhiét hay thu nhiét ?

b) Khi phan ung dang & trang thai can bang, néu bién d6i mot trong nhitng didu
kién sau ddy thi hang sb can bang K¢ bién dbi nhu thé nao ? Giai thich.

« Giam nhiét do ctia phan {mg xudng

* Thém khi CO, vao

* Tang dung tich cua binh phan Ung 1én

« Lay b6t mot lugng CaCOs ra
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Gidi
CaCO;(r) —=CaO(r) + CO,(k) AH=178KJ

a) Phan ung thu nhiét vi AH > 0

b) Kc=[CO,]

* Khi giam nhiét d¢ cua phan ung xudng thi can bang sé chuyén dich theo chiéu
nghxch (chiéu toa nhlet) dé dén trang thai can bing méi va ¢ trang thai can
bang méi nay thi nong d6 CO, giam = K¢ giam

* Khi thém khi CO, vao — Néng do CO» tang = Can bang chuyén dich theo
chiéu thuin ‘nhung & trang thai can bang moi ndng d¢ CO, khong thay déi =
K¢ khong doi

* Khi tdng dung tich cua binh phan tmg Ién = Ap suét cua hé glam (ndéng d6 CO,
giam) = Cén bang chuyen dich theo chiéu thuén lam tang néng do CO, nhung
chi tang dén khi bang nong do CO; trude khi tang dung tich cua binh lén thi
dung lai va can bang dugc thiét 1ap = K¢ khong doi.

* Lay bot mot lugng CaCOs ra thi can bang khéng chuyén dich — K¢ khong déi

Vidy 3: Cho 0,1 mol CO téc dung véi 0,15 mol H, trong binh ¢6 dung tich 1 lit,

o nhiét d§ cao, xay ra phan img: CO(k) + 2Hy(k) < CH;0H (k)

Khi phan tng dat trang thai can bang thi [CH30H] = 0,05 mol.
Tinh hang sb can bang K cta phan ung trén.
Giai
CO(k) + 2Hy(k) &= CH;0H (k)
0,05 <« 0.1 <« 0,05
= [CO]=0,1-0,05=0,05M; [H;] =0,15-0,1 =0,05M
SKe = —20  _4p0
0,05.0,05-
Vidu 4: Cho 1 mol CH3COOH  va 2 mol C;HsOH vao binh cdu va tao diéu kién

dé phan img xay ra, gia su thé tich cta hdn hoplallit.
H,S0, dac

CH3COOH + C,HsOH —“‘_—>CH3COOC2H5 + H,0 K¢=1,2

Hiéu suét cua phan ung trén la

A. 69.30%. B. 31,15%. C. 37.70%. D. 59,84%.
Giii

CH;COOH + C,HsOH —”3-"4“—“+ CH;COOC,Hs + H,0 K.=12
Ban dau: 1 2 0 0
Phan {mg: h h h h
Canbang: 1-h 2-h h h

h2
e —— =12=h=0,693(=693%) = Dap an A
=k = Whya-n ( )= D
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Vi du 5: Cho cén bang sau trong binh kin:
2NO; (k) —= Ny04 (k)

(mau nau do) (kh6éng mau)
Biét khi ha nhiét do ctia binh thi mau nau nhat dan. Phan ung thuan c6
A. AH > 0, phan ing toa nhiét ) B. AH <0, phan ung toa nhiét
C. Al > 0, phan ng thu nhiét D. AH < 0, phan {ng toa nhiét
Gidi

Khi ha nhiét d6 cua binh thi mau ndu nhat dan tic la néng do NO; giam va néng
do N,O4 ting = Can béng dich chuyén theo chiéu thuan dé lam tdng nhiét do cua
moi truong 1én hay noi cach khac phan tmg thﬁén toa nhiét (AH <0) = bap an B
- Vidy 6: Cho phan ung sau: 2SO,(k) + Ox(k) &= 2SO3(k) ;AH <0
Pé can béng trén chuyén dich theo chiéu thuan thi: (1) tang nhiét do, (2) ting
ap sut, (3) ha nhi¢t do. (4) dung xuc téc 1a V,0s, (5) Giam ndng dé SOs. Bién
phép dang la
A.1,2,5. B.2,3,5. C.1,2,3,4,5. D.2,3,4,5.
Gidi
: 280,(k) + Ox(k) < 2SOs(k); AH<O0
(1) Tang nhiét d§ can bang chuyén dich theo chiéu thu nhiét (chiéu nghich vi AH<0)
(2) Tang &p suat can bang chuyén dich theo chiéu giam sb mol khi (chiéu thuan)
(3) Ha nhiét dé can bang chuyén dich theo chiéu toa nhiét (chiéu thuén)
(4) Dung chét xuc tac can bang khong chuyén dich vi chét xuc tac lam tang toc do
‘phan tmg thuan va nghich 1én véi s lan bang nhau.
(5) Giam néng do SO3 can bang chuyén dich theo chiéu lam tang nong do SO;
(chiéu thudn)

Vidu 7: Cho can bang hod hoc: H> (k) + I, (k) <= 2HI (k); AH> 0.
Cén bang khéng bi chuyén dich khi

A..Giam néng do HI. ' B. Tang nong d6 H,.
C. Tang nhié¢t d6 cua hé. D. Giam ap suat chung cua hé.
Gidi

Vi tong sé\mol khi & hai vé bang nhau nén sy thay ddi ap suét chung cua hé
khong l1am cén bang chuyén dich = Dép an D ‘ v
Vidy 8: Cho 5.6 gam CO va 5,4 gam H,0 vao mét binh kin dung tich khong doi 10 lit.
Nung néng binh mét thdi gian & 830°C dé h¢ dat dén trang thai cén bang:
CO (k) + H,0 (k) == CO, (k) + H (k)
(hing s6 can bang K¢ = 1). Néng do can bang ciia CO, H,0 lan luot la
A. 0,08M va 0,18M. B. 0,018M va 0,008M.
C. 0,012M va 0,024M. ‘D. 0,008M va 0,018M.
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Giai

5,6 5.4
Ceo = 5 =0,02M ; ano :W:O,OBM
CO (k) + HO (k) &= CO; (k) + Hy(k) Kc=1
Bd: 0,02 0.03 0 0
Pu: x X X X
Cb: 0,02-x 0,03-x X X
Ko = ULHCO T all 1 =>x=0,012M

[COL[H,0] ~ (0,02 -x).(0,03 - x)

= [C0]=0,02-0,012=0,008 M ; [I,0] =0.,03-0,012=0,018 M = Dap an D

Vi du 9: Phan {mg di¢u ché NH3: Ny (k) + 3H, (k) <= 2NH; (k) c6 hing sb
cén bang tai 500°C 1a K, = 1,5.10" atm™. Néu hdn hop dau c6 N, va H, theo
ty ¢ mol 1:3. Hay tinh xem ¢4 bao nhiéu phan trdim hon hop ban dau da
chuyén thanh NIH; néu thuc hién ¢ 500 atm.

Giai
a) N, + 3l = 2NH;
K, = P‘““g = 1.5.107 (1)
P, P}
P =Py, + Py, + P, (2)
Py, =3Px, 3)

(2)+(@3) = P=4Px, + Pnuy, = Py, =025P -Pyy,)
Pi, = 0,75(P - Piry)
Pa,

= K = 3 3
0,25(P-B,, ).(0,75) (P-P,, )

Goi Py, 1a x. Khi P =500 atm = 1,26.10°x> -2,26x + 315 =0
= x =152atm = PN}|3
Goi a la %N, da chuyén hoa thanh NH;

N, + 3H, < 2NH;

Ban dau: 1 3
Phantng: a 3a 2a
Canbang 1-a 3(1-a) 2a
. ne am LA e 2a 152
Cung nhiét dg, thé tich: = = a = 0,4662 (= 46,62%)
4-2a 500
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Vi du 10: 18,4 gam N,0O4 duoc dat trong mot binh chan khong thé tich 5,9 lit o
27°C va 4p sudt lic cén bang la latm. Cung lugng N,O4 nhu trén nhung &
110°C, ap sudt can béng 1 atm dat duoc thé tich la 12,14 lit. Tinh d6 phan huy
N0, ¢ 27°C va 110°C.

Giai
Tl cén béng: N,O; —— 2NO,
t =0 1 0 n =1
t =ty 1-a 2a n =1+a

9] cung nhiét dg, thé tich: Py, = Po(1+ o)

, RT,
G270 by = MRT _ 184 0082273+27) ooy
v 92 59
P
T T R R
P, 0.834
,, RT
G 110°C: pyy — MRT: 184 00820273 +110) _ oo
Vo 92 12,14
P
w =] 1 -003
P 0,517

Vidu 11: 113n hop gdm 1 mol H, va 1 mol I, duge dét ndng trong binh phan ung
¢6 thé tich 30 lit dén nhiét do 470°C. Cho phan img:
Ho (k) + Ih(k) <= 2HI(k) c6K =50
Tinh:
a) SH mol [, con lai khi cén bang thiét lap.
b) Ap suat tdng cong trong binh phan tng.

c) Ap sudt riéng cua [, va HI trong hén hop can bang, ’
d) Néu dua tiép vao hén hop can bang 1 mol H,. Hay xac dinh s6 mol H, con lai

chua phan umg.
' Gidi
a) Goi x la s6 mol H, da phan tmng ta co:
_HIP O 2x)°
[H)[L,]  (1-x)°
Sé mol I, con lai sau phan tmg la 0,22 mol
nRT  2.0,082.743

=50=x =0,78 mol

b)P = = =4,1 atm
Vv 30
P, - 0,22.0,082.743 — 0.45 atm
. 30
Py = 156030# =3.17 atm
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(2x)’
(I-x)(2-x)
Vidy 12: Sunfuryl diclorua SO,Cl, 1 hoa chat phd bién trong phan ung clo hoa

tai 350°C, 2 atm phan ung:

SO,Cl, (k) —= SO, (k) + Cl, k) ()

=50 = x =0,93 mol = Sé mol I, con lai 1a 0,07 mol.

d) K =

Co K, =50

a) Hay cho biét don vi cua tri sb d6 va giai thich hing s can bang Kp nay co phai
co6 don vi nhu viy.

b) Tinh phan tram thé tich khi SO,Cl, con lai khi (1) dat trang thai can béng &
diéu kién da cho.

¢) Ban déu dung 150 mol SO,Cl, (k), tinh s8 mol Cl, (k) thu duge khi (1) dat
trang thai can bang.

Gidi
a) Goi sé mol SO,Cl, ban dau Ia 1; Do phan i 1 x. Ta co:
SOCly (k) &= SO, (k) + Cly (k) (D

Ban dau: 1 0 0

Phan li: X X X

Can bang: 1 - x X X

. P, (atm).P. (atm)
K, = == < = 50 (atm) )
psozcl3 (atm)

b) Vi cac khi déu la khi li tuong nén P; = P.x; 3)

Ma: x; = L

In,
O day Ny, =N =X Zn =1+x
x’ x’
p = PP——m—— = 50 = 2.———— = x=0,9806 mol
(1-x)(1+x) (1-x)(1+x)
S6 mol SO,Cl; con lai 1-x =0,0194 mol
, .. 00194

Do d6 SO,Cl; chiém p .100% = 0,98%
Cach khac: SOCl; (k) &= SO,(k) + Cly(k) (H

Ban dau: 2 0 0

Can bang: 2-2P P P

S Kp= —— =50 =P =09902

2-P
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O cung diéu kién nhiét do va thé tich:

n., ~ 100% P . ,
_ so,q, _ 59 16005 = 2(1-0,9902)
n

sau sau

TV,

"Vso,0,

.100% =0,98%

Vi du 13: Xét phan ung: 2NO; (k) & N;04 (k)
a) Xac dinh AG® va K, ciia phan img nay & 25°C.
b) Xac dinh AG® va K, ctua phan ung nghich:
N>O4 (k) &= 2NO; (k)
¢) Xéc dinh AG® va Kp dbi voi phan Ung thuan dugc biéu dién dudi dang:

1
NO, (k) (‘j §N204 (k)

Cho bict: AGY,, =97,82kJ.mol™; AGY,, =51,30k].mol”
‘ Gidi
a) AG” = AGy, —2AGY,, = 97.82 -2.5130 =-4,78KJ
AG’ =-RTInK, =-2,303RTIgK, = IgK, = 4780 =0,837
2,303.8,314.298
=K, =6,88

b) AG) =-AG’ =478 KIJ; K, =K' =0,146

) AGY = %AGO = -239KJ; K, = (K, =2,62

Vi du 14: Khi d6t nong 1 mol hoi nuéc duéi ap sudt 1 atm. ngudi ta gia thiét ring
hoi nude bi phan huy thanh H, va O,, ca 3 khi déu 1a i tudng. Tinh gia trj cta
hang s6 can bang Kp & 1500K va 2000K. Biét rang phan mol cta hidro luc cin
bang tuong tmg la 1,92.10™ va 6,00.10™. Gia thiét ring bién thién entanpi cua
phan tmg khong phu thudc vao nhiét do trong khoang tir 1500K dén 2000K.
Tinh AH.

Gidi

Phuong trinh phan huy nuéec:

H,O —» I, + %Oz

t=0: 1 0 0
t=tw: 1-Xx X 0,5x
e § 1500K: X, = ———X——=1,92.10‘4 =x=192.10"
? 1 +0,5x
1
x.(0,5%)? P 2 %
Ky (1s00ky = ) 2 =1,88.10
p (1500K) x (l+0,5x)
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e J 2000K:

=6,00.10*" = x=6.10"

Xy, =
2 1+40,5x%
1
x.(0,5x)? P ! s
Ky o000y = A( 2 =1,04.10
p(20008) x  Tr05x
K, 1
Ta ¢o: ln—z—:——(—-—) AH = 85328 J.mol’
R T,

>
P, T,

Vi dy 15: Khi dun nong dén nhiét dé cao PCls bi phén huy theo phuong trinh:
PCls (k) <= PCl3(k) + Cly(k)
. Cho m gam PCls vao mot binh dung tich V, dun néng binh dén nhlet do T (K)
dé xay ra phan ung phan li PCls. Sau khi dat tdi can bang ap suit trong binh
bang_, P. Hay thiét lap biéu thirc K, theo d¢ phan li o va ap suat P. Thiét lap
biéu thirc K, theo o, mva V.
. Trong thi ng,hlgm thuc hién ¢ nhiét d6 Ty, nguoi ta cho 83,3 gam PCls vao binh
dung tich V. Sau khi dat trang thai can bang do duoc P = 2,700 atm. Hon hop
khi trong binh c6 ti khéi so véi hidro bing 68,826. Tinh o va K.
. Trong thi nghiém 2 giit nguyén lugng PCls va nhi¢t d§ nhu & thi nghiém 1
nhung thay dung tich 1a V; thi do dugc ap suat can bang 1a 0,500 atm. Tinh ti
sO V,/V.
. Trong thi nghi¢m 3 giir nguyén lugng PCls va dung tich binh V| nhu ¢ thi
nghi¢m 1 nhung ha nhiét d¢ cua binh t6i T; = 09T, thi do duoc ap sudt can
bang 1a 1,944 atm. Tinh K, va o. Tir d6 cho biét phan tng phén li PCls thu
nhiét hay téa nhiét. Cho Cl = 35,453; P = 30,974; H = 1,008; cac khi déu 1a khi
li tuong.
Gidi

1. Tim biéu thue K, K,

PCls (k) &= PCI3(k) + Cl; (k)
Ban diu: a 0 0
Canbang: a - x X X
Téng s6 mol khi lic can bing: a + x=n

Do phanlia = X . Khéi lugng mol:
a

Mpcr, =30,974 + 535,453 =208,239 (g/mol)
Mpcr, =30.974 + 3.35,453 =137.333 (g/mol)
Mcr, = 70.906 (g/mol)

= n,, ban diu=a= m
: 208,293
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e Tinh Kp:
Ap suét riéng phan lac can bang ctia moi khi:

a—x X
PPCIS - a+x P PPC], - PCI2 - a+x P
X
PPCI 'PCI x* a+x 1 x’ ( )2 o’
K,=——= P —= P=—2__p= P
b P (a+x)) a-x P a’-x’ X 1-a’

e Tinh K¢:

v
Kr = Kc(RT)™ odayan =1; RT=—v =2V _ P

n a+x*a(1+a)

a’ PV a’a a’m
= -P=K.. => K¢ = =
l-a” a(l+a) (1-o)V  208,93(1-a)V
2. Thi nghiém 1. Npcy, = 0.4 mol
Min = 68,826.2,016 = 138,753 gam/mol

Téng sb mol khi lc can bang:

n =a(l +oy) =041 +ay) = 83,30 =06=>a, =05
138.753
e Tim K,, tai nhiét d6 T:
2 2
Kp = 2 p =0 5709
1- a 1-(0,5)

3. Thi nghiém 2. - Gilt nguyén nhiét do =K, khong d6i
- Gilt nguyén s6 mol PCl; ban diu = a=0,4 mol
- Ap suit can bang P, =0.5 atm
% _p =
l-o; ° 1—
Téng sé mol khi luc can bang
n =a(l +oy) =0,4(1+0,802) =0,721 mol
Trong diéu kién ddng nhiét:
vV, n,P 072127

V, nP, 0,605

1
4. Thi nghiém 3.
- Thay déi nhiét do = Kp thay doi
- Gilra nguyén s6 mol PCls ban ddu a = 0,4 mol va V,
- Ap sudt can bang V; thay dbi do: Nhiét d6 giam (T3 = 0,9T)), tdng sb mol khi
thay doin; # n,
-P; =1,944 atm.

Kp =

=6,489 (lan)
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e Trong diéu kién dang tich, ta c6:

Poond TR O6TLOM o
P nT ' TP 2709T
>nm=a(l + a3) = a3 =0,2
oKy = p = OB 9440081
l—al ' 1-0,2)°

e Khi ha nhi¢t d6 K, giam = can bang chuyén dich theo chiéu nghich. Chiéu
nghich la chi¢u phat nhiét = Chiéu thuan la chiéu thu nhiét.

B. BAI TAP

1. Mot binh kin dung tich 1 lit chira 1,5 mol H, va 1,0 mol N5 (cé xtc tac va nhiét
do thich hop). 0] trang thai can béng ¢6 0,2 mol NH; tao thanh. Muén hiéu
sudt dat 25 % can phai thém vao binh bao nhiéu mol N,?

2. Binh kin ¢6 thé tich khong ddi 14 0,5 lit chua 0,5 mol H, va 0,5 mol N, & t°C, khi
0 trang thai can bang c¢6 0,2 mol NH; dugc tao thanh. Tinh hang sb can bang K¢
ctia phan tng tong hop NH;.

3. Cho phan ung : Hy (k) + I (k) <= 2HI (k)
O nhiét do 430°C. hing s can bang K¢ cia phan ung trén bang 53,96. Dun
noéng mot binh kin dung tich khong déi 10 lit chira 4,0 gam H, va 406,4 gam I.
Khi hé¢ phan Gng dat trang thai can bang ¢ 430°C, thi ndng d¢ cua HI la bao
nhiéu ?

4. Cho can bang hoa hoc sau: 280; (k) + O3 (k) == 2S0; (k) ; AH < 0.
Cho cac bién phap: (1) tang nhiét 49, (2) tang ap suit chung cua hé phan tng,
(3) ha nhiét dg. (4) dung thém chét xiic tac V,0s, (5) giam ndng do SO3, (6)
giam ap sudt chung cua hé phan ing. Nhirng bién phap nao lam can bang trén
chuyén dich theo chiéu thuan ? Giai thich ?

5. Cho 5.6 gam CO va 5,4 gam H,0 vao mét binh kin dung tich khong déi 10 lit.

Nung nong binh mét thoi gian ¢ 830°C dé hé dat dén trang thai can béng:
CO (k) + H,0 (k) == CO; (k) + H; (k)
(hang, sO can bang K. = 1). Tinh ndng dd c4n bing cua CO, H;0.

6. Dc hoa tan hét mét mau kém trong dung dich HC1 ¢ 20°C can 6 phat. Ciing
mau kém do tan trong dung dich axit néi trén & 30°C trong 3 phut. Hoi dé hoa
tan hét mau kém do trong dung dich axit néi trén & 80°C can thoi gian bao 1au?

7. Cho can bang sau (trong binh kin) :

C@r) + HO(h) == CO (k) + Ha(k) AH<O0
Can bang trén s& chuyén dich theo chiéu, nao néu )
a) tang nhiét do. b) tdng ap suat ¢) dung chat xuc tac.
Giai thich.
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8. Cho 0,04 mol NO, vao mét binh kin dung tich 100 ml (& t°C), sau 20 gidy thay
téng ndng d6 khi trong binh 1a 0,30 mol/l. Tinh tdc d6 trung binh ctia phan ing
(tinh theo NO,, & t°C) trong 20 gidy.

9. Trong cac cap phan Umg sau, phan img nao c6 tbc d6 16n hon ?

a) Fe + CuSO4 (IM) va Fe + CuSO4 (2M) (cung nhiét do)

b) Fe + CuSO;4 (1M, 25°C) va Fe + CuSO4 (1M, 50°C)

¢) Zn (hat) + FeSO4 (2M) va Zn (b4t) + FeSO4 (2M) (cung nhiét dd)

d) 2KCl03(r) —=—» 2KCI(r) + 30(r) va
2KClOs(r) —Mu0, "5 DKCI(r) + 304(r)

10. a) Hoi néng d6 CO trong phan ung 2CO (k) - CO; (k) + C (r) ting lén bao
nhiéu 14n dé tdc do phan ung tang 1én 16 lan.

b) Téc dung giita CO va Cl, dién ra theo phuong trinh:
CO (k) + Cl; (k) &= COCl; (k)
Néng d6 CO 1a 0,4 M, cua clo 1a 0,3M. Hoi téc d6 phan tmg thay déi thé nao
néu ndng do cua clo tang 1én 0,8M, cua CO tang lén 0,6M

11. a) Cho phan ing: A (k) +2B (k) - C (k) + D (k)

(1) Khi ndng d6 chit B ting 1én 4 1an va ndng do chit A khong dbi thi téc do phan
ing tang hay giam bao nhiéu lan ?

(2) Khi 4p suét cua hé ting 1én 3 l4n thi tbc do phan img ting 1én bao nhiéu lan ?

b) Cho phan ung: N2 (k) + 3H; (k) <= 2NHj; (k)

Sau mot thoi gian, néng do cac chét nhu: [N;] = 3M; [H,] = 2M; [NH;] = 4M.
Tinh nf‘mg do ban dau cta N; va H,.

12. Khi dun nong HI trong binh kin, xay ra phan ung sau:

2HI (k) == H, (k) + L (k); AH>0
a) O mot nhiét d6 nao do, hing s6 cén bang Kc ctia phan ung 13 % Tinh xem c6

bao nhiéu phan tram HI bi phan huy.
b) Tinh hing s0 cin bang cua cac phan Umg sau ¢ cung nhi¢t do nhu trén :
Hy (k) + (k) < 2HI(k)va HI (k) <= %Hz (k) + %Iz (k)

13. Cho 0,15 mol CaCOs (r) vao binh chan khong dung tich 1 lit dé thuc hién

phan img sau : CaCO; (r) == CaO (r) + COz (k)

¢] nhiét do 800° C, héng sé can béng Kce=4.10 -3

O nhiét 46 850 C, hang s6 cén bang K¢ = 107 2

Tinh hiéu suit chuyen hoa CaCO; thanh CaO va CO, (% CaCOs; bi phan huy)
khi dat dén trang thai c4n bing & hai nhiét do trén. So sanh cac két qua thu
duoc va hdy rut ra két luan va giai thich.
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14. C6 can bang sau: N;Oyk) &= 2NO, (k)

a) Cho 9.2 gam N>O4 vao binh kin dung tich 5.864 lit & 25 C. Luc can bang ap
suat ctia hdn hop khi trong binh la 0,5 atm. Tinh ap sut riéng phén cta N,Oy
va NO, lic can bang

b) Néu tiang ap sudt cua hé luc can bang 1én 0,75 atm thi ap sut riéng phin cua
NO; va N;Oy4 luc nay la bao nhiéu ? Két qua c6 phu hgp véi nguyén li Le
Chatelier hay khéng ?

15. X 1a hdn hop cua SO, va Oy, ¢6 ti khdi so vai H; 1a 22,4 Nung nong X mot
thoi gian trong binh kin ¢6 chét xuc tac thich hop, thu dugc hdn hop khi ¢ ti
khéi so v&i H, 12 26,67. Tinh hiéu sudt ctia phan g tong hop SOs.

16. Cho phan ing: 2SO, (k) + O;(k) &—= 2SO3(k) AH=-198kJ

a) Gia sir & mét nhiét d§ nao do, hdn hop can bang trong binh kin dung tich 1 lit
c6 cac thanh phan sau day: [SO; ] =0,45 M; [Oz] = 0,2M; [SO;] = 0,15M

b) Giam thé tich cua cua binh phan tmg xudng thi cén bang chuyén dich theo
chiéu nao (nhiét do khong d01) ?

¢) Néu tang nhiét do 1én, can bang s& chuyén dich theo chiéu nao ?

d) Dy doan diéu kién ding dé thuc hién su diéu che SOj3 trong cong nghiép trén
phuong dién cin bang hoa hoc va thuc tc san Xudt.

17. O nhiét d6 1396K va 4p suat 1,0133.10° N.m . Hay tinh hing sb can bang cuia
phan ung diéu ché khi than uot:

CO (k) + H2O (k) &= Hy (k) + COa (k)

Biét: - Do phan li cua hoi nudc thanh hidro va oxi 14 0,567.10™.

- Do phén li cua cacbon dioxit thanh cacbon oxit va oxi la 1,551.10,

18. Cho phan ing:

N;O4 (k) &< 2NO, (k) AH =-61,5kJ

a) Can bang duoc thiét lép xuat phat tir a mol N,Oy. Thiét lap biéu thuc Kp = f(P,
a), trong do P la ap suat cuia hé luc cén bang, o la do phan li cua N,Oq.

b) Néu c6 1,588 gam N,O4 trong binh dung tich 0,50 lit & 25°C va P luc can bang
la 1,0 atm thi o, Kp va ap suat riéng phan cia NO,, N>Oq4 lac can bang la bao
nhiéu?

19. Cho phan tng:

COz (k) + H, (k) <= CO (k) + H,0 (k)

a) Hang s can bang cua phan ng & 850°C bang 1. Néng d6 ban du ciia CO, va
H, 1a 0,2M va 0.8M. Tim ndng db 4 chit ¢ thoi diém can bang

b) Tinh hang, s6 can bing cua phén g (Kp) & 25°C. Cho biét:

Chét H, (k) CO; (k) CO (k) H,0 (k)
AH®,. (kJ/mol) 0 -393,509 -110,525 241818
S98 (J/molK) 130,575 213,63 197,565 188,716
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20. Xét can bang:

2NOCI (k) = 2NO (k) + Cl, (k)

Céc dir liéu nhiét dong cho & bang sau:

NOCI NO Cl,
AH ', (kJ/mol) S1L7 90,25 0
S0 (J/molK) 26.4 21,1 22,3

Cho rang AH, AS thay ddi theo nhiét d6 khong dang ké.
a) Tinh Kp cua phan ung ¢ 298K.
b) Tinh K, ctia phan ung & 475K.
¢) Cho 2,00 gam NOCI vao binh chan khong ¢6 dung tich 2,00 lit. Tinh 4p sut
trong binh luc cin bang & 298K va ¢ 475K.

1. Vi thé tich binh 1 lit nén sé mol bang néng d mol
N, (k) + 3Hy(k) — 2NH;(k) K¢

bd: 1,0 1.5 0
cb: 0.9 1,2 0,2
Ke= 92" 002572
0.9.(1,2)

Goi x 1 s6 mol N, can thém vao binh dé hiéu suét phan ung dat 25%. Ta c6 :
N> (k) + 3Hx(k) < 2NH3(k) K¢

bd : (1,0 +x) 1,5 0

pu: 0125 « 0375 — 0,25

cb: (0,875 +x) 1,125 0,25
(0,25)°

=0,02572 = x=0,831 (mol)

(0,875 + x).(1,125)°

2.
N2 (k) + 3H, (k) == 2NH; (k)
bd: 1 1 0
pu: 0,2 0,6 0.4
cb: 0,8 0.4 0,4
H 2 2
Ke = LI 08 555
3.
C, = —o2M;c, =284 _416m
210 o 10.254
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Hy(k) + L(k) — 2HI(k) Kc=53,96

Bd: 02 0,16 0

Pu: x X 2x

Cb:(0,2-x) (0,16 -x) 2x
(2x)*

=53,96 = x=0,1375M = [HI] = 0,275M

(02 x).(0,16 — x)

4. 2S0; (k) + O, (k) == 2S0; (k); AH<0

(1) Tang nhiét d6 c4n bang chuyen dich theo chiéu thu nhiét (chxeu nghich) lam giam
nhiét d cua mdi truong xuodng vi AH < 0 nén chiéu thusn 14 chiéu toa nhiét.

(2) Tang ap suét chung ctia hé phan {mg, can bang chuyén dich theo chiéu giam sb
mol khi (chiéu thuan).

(3) Ha nhiét d6 cén biang chuyén dich theo chiéu tang nhiét (chiéu thuén)

(4) Dung thém chét xuc tac V,0s can bing khong chuyen dich vi chat xuc tac lam
tang tbc do phan {ng thuén va nghich voi so lan bang nhau.

(5) Giam ndng d¢ SO; can bing chuyén dich theo chiéu thudn lam tang ndng 4o
SO; l1én.

(6) giam ap suit chung ciia hé phan (mg cén bing chuyén dich theo chiéu tang sb
mol khi (chiéu nghich).

5.6 5.4
5. Cco= —2—=0,02M ; C, . =—— =0,03M

7 2810 ":0 71810

CO (k) + H20 (k) = CO2 (k) + H2 (k); Kc=1
Bd: 0,02 0,03 0 0
Pu: x X X X
Cb: 0,02-x 0,03-x X X

2

- 1, 1C0,] X =1=x=0012M

[COL[H,0] — (0,02 -x).(0,03 — x)
= [CO] = 0,02 - 0,012 = 0,008 M ; [H,0] = 0,03 - 0,012 =0,018 M

v 11, 80-20

\%
6. 2 =210 = 2_2 10 -7
vy vy

Khi nhiét d¢ tang tir 20°C dén 80°C thi tbc do phan tmg tang lén 2° lan
= Thoi gian giam xuépg 2° 14n.
Thoi gian dé€ hoa tan hét mau k&m trong dung dich HCI & 80°C 1a

6. 60 = 5,625 giay.

7. a) Tang nhi€t do can bang chuyen dich theo chiéu thu nhiét (chiéu nghich) vi AH <0

b) Tang 4p suét can bing chuyén dich theo chidu giam sb mol khi (chiéu nghich).

c) Dung chét xuc tac can biang khong chuyen dich vi chét xtc tac 1am tang téc do
phan ung thuan va nghich 1én véi sé 1an nhu nhau.
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8. 2NO; (k) &= N,04 (k)

bd: 04
pu: 2x - X
con: 04 -2x

= Cwkhi=0,4-2x +x =03 = x=0,1 mol//
- ACy,, 04-02
= V= ==
At 20
10. a) Goi [CO] luc tée do V, 1a x, goi [CO] luc the do V, lay
Vy=16Vy; Vi =kx% Vy = ky? = ky? = 16kx* = y = 4x
= [CO] tang 1én 4 l4n
b) Vi =k[CO].[C],] = k.0,4.0,3 = 0,12k; V, = k[CO].[C],] = k.0,8.0,6 = 0,48k
= V3 =4V, = Tbc d6 phan ung tang 1én 4 lan
11.
a) A(k) +2B(k)—>C(k) + D(k)
V = k[A][BF’

* Khi nong d¢ chét B tang lén 4 14n va ndng do chit A khong dbi thi téc do phan

ung tang 1én 4° = 16 lan
« Khi 4p suét cua hé tang 1én 3 1an thi nong d6 chit A va B déu tang 1én 3 lin —»

téc d phan img tang lén 3° =27 lan

=0,01(mol/1s)

b) Nz (k) + 3Hy (k) &= 2NH; (k)
Ban diu: a b 0
Phanimg: x —»  3x - 2x
Can bang: 3 2 4

= [NH3] = 2x =4 = x = 2M
[N)]J=a-x=3=a=3+x =3+2=5M
[Hy]=b-3x=2=>b=2+3x=2+6=8M

12. a) 2HI (k) == Hy(k) + (k) Kc=é
Ban ddu:  x 0 0
Phan f}'ng: X; — 0.5x; — 0,5x,
Cén bang: x —x 0,5x, 0,5x,
Ke= LML O5x) 1 x| =0,1818(=18,18%)

[HI] x-x,)’ 81  x 55

b) Ha(k) + (k) == 2HI(k) K¢ =81

1
K
HI (k) = %Hz ) + %Iz ®) K" =(Ke)"=9
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13. CaCO; (r) < CaO(r) + COy(k); K¢

Ban dau: 0.15 0 0
Phan tng: X X X
Can bang: 0,15 -x X X

=>Kc= [COQ] =X
' " 100% K, .100%
Hié¢u suat chuyén héa CaCO;3: H = x.100% _ B¢ ()
0,15 0,15
0,15

_ 107.100%

O nhiét d6 800°C, hang sb can bing K¢ =4.10° = H =2,67%

O nhiét d6 850°C, hing s can bang K¢ =102 = H =6,67%

= H (850°C) > H (800°C)
Vay khi tang nhiét do thi hiéu suit chuyén hoa CaCO; tang vi hang sb c4n bang
K¢ cua phan ung phén huy CaCOj; tang.

14.
9,2
a)ny, = o 0,1 (mol)
Ban dau: 0,1 0
Phan img:  x 2x
Cén bang: 0,1 —x 2x

S6 mol hdn hgp khi khi can bang la:
0.1 —x +2x =0, + x= 2 o 95-5864
RT  0,082(273 +25)

n.
Pro, = NO, P, = 2.0,02

hh J
Py o, =Pi—Pyo, =0,5-0167 = 0,333 atm
b) Hang s6 can bang cua phan tng:
Plo, _ (0,167)°
Pyo, 0333
Goi a la ap suét riéng phan ciia NO, = Ap sudt riéng phan ciia N,y 1a
(0,75 —a) atm
a2
(0,75 —a)
=a=0.212atm = PN()2 : PNIOJ =0,75-0,212 = 0,538 atm

=0,12 = x=0,02 mol

.0,5=0,167atm

Kp = =8375.10"°

=8,375.107 =a’ + 8,375.10%a—6,28125.102=0
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Pp¢ (atm) 0,5 0,75
Pyo, 0,167 — 0.501 0,212 — 0394
P 0,333 0,538

N0,

Nhu vay, khi tang ap sudt ciia hé thi can bang da chuyén dich theo chiéu
nghich lam giam nong> dd NO; va téng néng do N2Oq, nghia la cén bang da
chuyén dich theo chiéu lam giam sb mol khi cua hé xudng, diéu d6 phi hop véi
nguyén li Le Chatclier. ‘
15. Goi x, y lan lugt 1a s6 mol ban dau cua SO; va O,. Ta ¢6:
O4x¥32Y 5045y =15x
X+y
2580, (k) + O3 (k) === 2S0s (k)
Ban ddu:  x 1,5% 0
Phan L:rng: xh —  0,5xh - xh
Cén bang: x(1 —h) 1,5x - 0,5xh xh
=>n, = x(1 —h) + 1.5x -0,5xh + xh =2,5x—-0,5xh
n = x+1,5x =25x
Taco:Ds - M [ 25°05h 224\ 45 (—g0%)
n,. Ms 25 26,67
16. Ban doc tu giai. Dap s6: 75%
17. CO (k) + H,O (k) &= Hy (k) + CO; (k)
P

I)C() T H,

PP

CO™" H,0

Theo dinh luat tac dung khdi luong: K,

Gia tri Kp ciia phan Ung trén c6 thé tinh tir hang sb phan li cua H,O va CO,.
2C0Oz (k) &= 2CO (k) + Oz (k)

P’ P
KP o, - (()j (O (1)
R,
2H 0 (k) == 2H, (k) + 0> (k)
Plzl .P()
Kpm;o»: P} 2 (2)

H,0

Vi khi tao thanh khi than uot, CO; t6n tai ciing véi hoi H,O nén ndng do can bing
cta O, khi phan li CO; va hoi H,O la bang nhau. Do vdy, chia (2) cho (1), ta duoc:

KP(H,OD P(() p P P(O P 2 KP(HJ))
K—:P1>P:P2P2:*’:>K":Kw
l’(C(): ) H, () CcO* () ”10. CO P(CO2 )

279



Pé giai bai toan nay, ta biéu dlen hang sb can bang cua phan ung phan li hoi
nudce va cacbon dioxit qua ap sudt tong cdng va do phan li:
2 2(1
Peo == P P, = % _pp -ZL%)p

o 2+a, 2+a, o, 2+a,

3
~—=1,89010" (via << 1)
P3

@

Thay vao (1): K

P(CO,)

Thay vao (2) ta co:

P, _ fo 9234107
KP(HZO) ~ —2L =0,923410"° (viay <<1) = K, = ~59010° =0,699

18. a) N2Oq4 (k) ﬁ 2NO, (k) Znghi
Ban diu: a 0 a
Phan img: oaa 2aa
. Can bang: a(l-o) . 20a a(l +a)
Ap suat riéng phan tai can bang:
P = 20 _ 2a
N a(l+a) l4a Pl 4a’P
::>KP = L = >
_a(l- a) l—ocP PNzo, -
N0, a(1+a) I+a
b) Ta co: a—%—g=001726—172610 mol
= Zngy =a(l +a)=1,726.10%(1 + o) = LA ;05——— =0,02046
RT 0,082.298

= o = 0,1854 (18.54%)
P2 2 2
K, = NO, _ 4o I: _ 40,1854 } ~0,1424
Pyo, 1-a® 1-0,1854’
_20P 20,1854l
N 14+a 1+0,1854

_(-a)P _(1-0,1854).1

=0,3128(atm)

e 14+0,1854 =0,6872 (aum)

19.

a) CO, (k) + Hy(k) == CO (k) + H,0 (k)
Ban ddu: 0,2 0,8 0 0
Phan img: x X X X
Can bang: (0,2-x) (0,8 -x) X X
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2
Taco: K.= X =1 =>x=0,16M
(0,2-x)(0,8-x)

Vay:
[CO,]=0,2-0,16=0,04M; [H,] =0,8 - 0,16 = 0,64M
[CO] = [H,0] = 0,16M
b) Ta co6:
AH,. (phanung) = -110,525 + (-241,818) - (-393,509) = 41,166 kJ/mol
AS 298 (phan ung) = 197,565 + 188,716 - (213.63 + 130,575) = 42,076 kJ/mol

Ma:
0 _ 0 . 0 _ .
AGY, =AH, - TAS), =-RTInKp
AHG,, - TAS, _ 4116610 -29842,076
=>Kp=e R = MMM =950210°
20.

a) 2NOCl (k) <=2 2NO (k) + Cly (k)

Ta co:
AHS,, (phan tmg) =2.90,25 -2.51,71 = 77,08 kJ.mol™ = 77,08.10° J.mol

ASS,, (phan img) =2.21.1 +22,3-226,4=11,7 J.mol" K

S0 0 0 _
AGS,, =AHY, -TASS, =-RTInKp
AHS, - TASS,, ~77,0810" - 298.11,7
- T s3a28 -13
=1,26.10

= KP =e RT = e
b) Cho ring AH, AS thay déi theo nhiét d6 khong dang ké nén:
AHYy ~475AS )y, 77,0810 - 47511.7
=>K,=e R = B =13610°
P »90.
c) 0 298K va & 475K, Kp va K, déu rit nhé nén ta c6 thé coi nhu NOCI phan huy

khong dang ké = ngni = nnoci ban déu = 0,03 mol
nRT _0,030,082.298 0,367 atm

Pros = v 5
P = nI\(/] _ 0,03.0,082.475 0,584 atm
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CHUYEN BE

g DIEN HOA HOC

. Li THUYET CO BAN VA NANG CAO

I. SU DIEN LI

1. Dinh nghia: Qua trinh phan Ii céc chit trong nudce ra thanh ion goi 1a su dién li.
Nhimg chét tan trong nudc phan li ra ion goi la nhimg chét dién li. Vay axit, bazo
va mudi la nhimg chat dién li. Su dién li biéu dién bang phuong trinh dién li.

NaCl > Na + CI”
HCI - H + CI

2. Chit dién li manh - chit di¢n li yéu - chit khong dién li

a) Chat di¢n li manh 1a chit khi tan trong nudc, cac phan tir hoa tan déu phan lira
ion (trong phuong trinh dién li dung dau miii tén —). Thi du:

Na,SO; > 2Na™ + SO

Nhimg chét dién li manh bao gom:

~ Hau hét cac mubi nhu: KNO3, NH,CI, CuSOs...

— C4c axit manh nhu: HCI, HNO;, 1, 2SOy, HC‘]O4, HMnOs...

— Céc bazo mdnh (bazo tan) nhu: bazo kiém, Ba(OH),, Ca(()l[)z,

b) Chit dién li yéu 1a chit khi tan trong nudc chi ¢6 mot phan s6 phan tir hoa tan
phén li ra ion. phin con lai van ton tai dudi dang phén tr trong dung dich. Qua
trinh di¢n li 1a qua trinh thuan nghich (trong phuong trinh dién li dung mii tén
hai chiéu). Thi du :

CH;COOH &—= CH;COO0~ + H’

Nhitng chét dién li yéu bao gom:

— Céc axit yc'u RCOOH, H,COs3, H,SO3, HNO,, H3POy, HS....

— Céac bazo yéu: NH,OH, H,0 va cac hidroxit khong tan.

¢) Chit khéng dién Ii 1a nhimg chét khi tan vao nuoc hoan toan khong phan li
thanh cdc ion. Ching ¢6 thé la nhitng chét rin nhu g glucozo CgH |,O¢, chit long
nhu CH;CHO. C,;Hs0H,..

Chii y: D6i véi da axit hoac da bazo yéu sé phan li theo tirng nic:

H;POy ——= H,PO, + H’
HoPO, &= HPO; +1I
HPO; &= PO + W'
3. bj dién li a
D¢ dién li & cho biét phan tram chét tan phan li thanh ion va dugc bleu dién

bang ti s6 nong dd mol cta phan tr chit tan phan li thanh ion (C) va nong do
ban dau cua chat dién 1 (Cy):
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MA —— M + A

w= Colbrl ]
0

¢ G

o Néu C =0 = chit MA khong dién li (a = 0) }
4 % ca e s X = 0<a <1
e Néu C = Cy = chat MA dién li hoan toan (a = 1)
Chu y:
e D¢ dién li o phu thudc vao ban chat cua chat tan. vao nhiét do va nf‘mg do cua
dung dich. Dung dich cang loang (Cy cang nhd) thi a cang lon.
e Dbi voi dung dich axit yéu (a <1).
HA —— H + A K,
Ban déu: Cy 0 0
Phan tmg: Coo Coa Coa
Canbang: (1-a)Cy Coa  Cox
_ AT oG,
’ [HA] -

a

C()

Gast a<<I=l-a=l=Da =

- Déi voi dung dich bazo yéu (a <1).

BOH ——= B + OH™ K,
[H ][A"] _ o’C,
[HA]  I-«a

Tuong tu ta ciing co: Ky, =

Giast a<<I=l-a<<l=>a = C—b

0
4. Axit - Bazo - Mubi
a) Axit
e Axit la chat khi tan trong nudc phan li ra ion H' (theo A- re - ni - ut). Thi du :
HCl - H + Cl°
CH3;COOH &—— CH;COO~ + H’
e Axit la chat nhuong proton (H‘) dé tro thanh bazo lién hop, axit cang manh thi
bazo lién hgp vl nod cang yéu va ngugce lai (theo Bronstet). Thi du .
CH3COOH + H,0 —= CH;CO0O~ + H;0"
Nhu vay theo thuyét Bronsted, axit c6 thé 1a:
— Phadn tir trung hoa: HCI, H,SO4, H3PO4, HNO;3. NH4CL, CuCly, ...
HCl + H,0 —» CI™ + H;0°
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— Cation: NH 7}, Fe(H,0)"", Al(H,0)*", Cu(H,0)*, ...
NH; + H,O —= NH; + H;0"
— Anion: HSO |

HSO, + H,0 &= SO} + H;0"
b) Bazo
e Bazo 1a chét khi tan trong nudc phén li ra ion OH (theo A-re-ni - ut). Thidu :
NaOH — Na' + OH~
e Bazo la chét c6 kha nang nhan proton (H ) dé tro thanh axit lién hgp, bazo cang

manh thi bazo lién hop véi né cang yéu va nguogc lai (theo Bronstet).
Thidu :

NH; + H,0 & NH; + OH"
Nhu vay theo thuyét Bronsted, bazo ¢6 thé 1a:
— Phdn tu trung hoa: NaOH, Ba(OH),, Cu(OH),, NH3, Na,CO;...
NaOH + H3;0" - Na' + 2H,0
— Cation: Fe(OH)*", A(OH)*,...
Fe(OH)" + Hy0 —= Fe(H,0)" + OH"
— Anion: CO3™, $*.S0; . PO, SO, CH;COO",...

CH;COO™ + H,0 <= CH;COOH + OH"
¢) Chat ludng tinh: La hidroxit khi tan trong nudc vira c6 thé phén li nhu axit,
vira 6 thé phan li nhu bazo (hodc vira c6 kha nang nhudng, vira c6 kha ning
nhén proton H"). Thi du :
Zn0O, AlO;, PbO, Zn(OH),, AI(OH);, Pb(OH);, H,O, NaHCQ,, NaHS,
NaH803, (NH4)2CO3,
NaHCO; + NaOH — Na,CO; + H,O
NaHCO; + HCl — NaCl + CO, + H,0
d) Chat trung tinh: La chét 'khong c6 kha nang nhuong va ciing khong c6 kha
nang nhan proton (H"). Chat trung tinh bao gom:
— Cation kim logi manh: Li", Na', K* Caz‘ Ba2+
— Anion g(i'c axit manh: C10,,NO;,Cl™,Br", I_,...
5. Sw dié¢n li cla nwéc - pH cia dung dich.
a) Sw dién li ciia nuoc
Nuoc la chdt dién li yéu: H,0 + H,O == H;0° + OH"
hay viét don gian: H0O &—= H + OH"-

Tich sé nong do 1" va OH™ trong nuoc nguyén chit hoic trong nudc khong
qua ddc 0 moi nhiét do 1a hang sb, goi la tich sb ion cua nudc (ki hiéu K w):

Kw=[H][OH"|.
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(3 25°C ta cé:

Kw =[H].JOH ]=107" (5.1)

Tu (5.1) ta suy ra:
— Méi truomg axit: [H'] > [OH "] va [H']> 107,
— MBbi truong trung tinh: [H']=[OH™ ] = 10~
— Moi truong bazo: [H'] < [OH ]va[H'] < 107.
b) pH dung dich: La chi s6 d€ do nong d6 (déc, loang) cua dung dich axit hay bazo
khi nong do cua dung dich nho hon 0,1 mol/l. Cong thirc tinh:

pH=—Ig[H] (5.2)

Logarit hoa hai vé cua (5.1) ta c6 trong mot dung dich:

5.
pH + pOH = 14 (3-3)

Tu (5.3) suy ra:
— Moi truong axit: pH < 7.
— Moi truomg trung tinh: pH = 7.
— MOoi trudong bazo: pH > 7.
¢) Cach tinh pH cua mgt dung djch
e Déi voi dung dich axit manh (a = 1).
HA > H + A~
Co e d C()
= pH=—-lg[H"] = - 1gCy
e Doi vdi dung dich bazo manh (a = 1)
BOH — OH™ + B”
Co —> Co
= pOH =-1Ig[OH " | =-1gCy = pH = 14 - pOH
o Déi vdi dung dich axit yéu (a <1).
HA = H" + A~ K,
_ HJAT] _
Ka (HA] va pK, 1gK,
Vi[H']=[A"] hon nira lai 1a mdt axit yéu nén C << Cy
= [HA] = Cy vay ta co:

o L0

= [H'P= KCo= pH= % (pKa — 1gCo)
0
o Péi véi dung dich bazo yéu (a <1):

BOH ——B'+ OH K,
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[B']IOH"]
[BOH]
Tuong tu nhu trudong hop axit yéu ta cling co:

pOH = l( pKy —1gCo) > pH=14-pOH =14 - %( pKs — 1gCo)

K, = va pK, = — 1gK,

Trong do Co la néng do ban dau cua axit va bazo.
6. Mudi va sy thiy phan cua mudi
Mubi l1a hop chit khi tan trong nudc phén li ra cation kim loai (hoac cation

NH ) va anion géc axit. Thi du :
NH4NO; - NH,; + NO;
NalCO; — Na" + HCO;

Khi hoa tan vao nudc cac mubi sé phan li thanh cac ion va bi hidrat hoa.

— Mudi ma anion g,oc axit cia mudi khong con hidro ¢6 kha ning phén li raion H”
duoc got 1a mudt trung hoa. Thi du:

NaCl, CaCO;, NHsNO;,..

— Mubi ma anion goc axit cua mubi van con hidro c¢6 kha ning phan li ra ion H’

dugc goi la mudi axit. Thi du:
NaHCO3, Ca(lHSO3),, NaHS, NH;HSO,,...

a) Néu mudi tao boi axit manh va bazo manh thi qua trinh phan li chi dung lai ¢ cac
ion bi hidrat hoa va pH ctia dung dich nay khong déi (pH = 7) = quy tim khéng
d6i mau. Thi du :

NaCl + (n+m) H,O — Na(H;0), + CI(H,0),,
. (hay don gian NaCl - Na" + CI")
b) Néu mudoi tao boi axit mgnh va bazo yéu thi khi thuy phan sé thu dugc dung
dich c6 mdi truomg axit (pH < 7) = quy tim hoa dé. Thi du :
NH4,Cl - NH; + CI°
(axit)  (trung tinh)
NH; + H,0 < NH; + H;0"
[II;O‘] > [OH = dung, dich c6 méi truong axit (pH < 7).
¢) Néu muéi tao béi axit yéu va bazo manh thi khi thuy phan s€ thu dugc dung
dich c6 méi truong bazo (pH > 7) = quy tim hoa xanh. Thi du :
CH;COONa —= CH;COO~ + Na°
(bazo) (trung tinh)
CH;COO™ + H,O0O —= CH3;COOH + OH"
= [OH" | > [H30'] = dung dich c6 méi  truong bazo ( pH >7).
d) Néu mudi tao béi axit yéu va bazo yéu thi khi thuy phén dé két luan dung dich

thu duge ¢6 moi trudng nao ta phai dua vao hiang sb K,, K} cua axit yéu va
bazo yéu. Thi du :
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CH;COONH; — CH;COO~ + NHj

(bazo) (axit)
CH;COO™ + L0 & CH3;COOH + OH™ K,
NH; + .0 &= NIz + 5507 Ka

~NéuK,>Ky= [H;0']>[OH |= pl < 7.
~NéuK, =Ky =[50 }]=[OH ]= pH = 7.
~Néu K, <Kp= [0 <[OH |= pH>7.
7. Cac phan rng xdy ra trong dung dich
a) Phan éng trao doi ion
o Khdi ni¢m: Phan (g trao déi ion trong dung dich 1a phan tng xay ra co su trao
doi ion gilra cac chat dién i dé tao thanh chit mdi, trong do, sé oxi hoa caa
chiing trude va sau phan ng khong thay doi.
e Diéu kién xay ra phin ieng trao doi ion
Phan tmg trao déi ion chi xay ra trong nhitng truéng hop sau:
— Sdn phdm cua phan teng c6 két tia tao thanh. Thi du :
Na,SO4 + BaCl, —» BaSO4¢ + 2NaCl.
— San phdam cia phan g tao chat dién li yéu. Thi du :
CH3COONa + HCl — CH3COOH + NaCl.
— San phdm cua phan vmg tao chdr dé bay hoi. Thi du :
Na,CO; + 2HCl — 2NaCl + CO,T + H,O
NH4Cl + NaOH — NaCl + NH;T + H;0
Chu y: ‘
1. Néu trong sb cac chit tham gia co chat khé tan hoac dién li yéu thi déi voi
chuong trinh phé théng thuong xay ra 4 truong hop sau:
— Phan vmg do quan hé ddy: axit (bazo) manh hon ddy axit (bazo) yéu hon ra khoi
mubi cta né. Thi du :
CaCO3 + 2HCl — CaCl, + CO;T + HyO
CH3COOH + NaliCO; - CH3COONa + CO,1T + H,0
— Hop chat it tan chuyén thanh hop chdt khé tan. Thi du :
Ca(OH), + CO; —» CaCO;{ + H,O
it tan kho tan
- NH,OH di¢n li yéu cho két tua cac hidroxit khé tan. Thi du .
3NH4OH + AICl; — AI(OH);{ + 3NH,CI
~ H5S di¢n li yéu cho két tia cdc sunfua kim logi nang (Cu, Zn, Ag. ....) khéng tan
trong axit manh (H>SOQ,, HCI). Thi du :
CuSOs + HyS — CuS{ + H,S0q4

mau den
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2. Mt sb cht két tua c6 kha nang tao phirc chét tan
Bac clorua va cac hidroxit cua cac kim loai dong, bac, kém khong tan trong nudc
nhung tan dugc trong dung dich amniac du do tao thanh phirc chét tan.
M" + 2NH; — [M(NH3),]" (M": Ag’, Cu")
M?" + 4NH; — [M(NH3)4)*" M*":Z n* , Cu™)
Thid: AgCl + 2NH; —» [Ag(NH3),]" + CI~
Cu(OH), + 4NH; — [Cu(NH3)s]*" +20H"
b) Phin ing axit - bazo
Phan tmg axit - bazo 1a phan tng trong d6 c6 su cho nhén proton H" (truomg
hgp dac biét cta phan Ung trao dbi ion). Thi du :
NaOH + HCl —» NaCl + H,O
3NH; + 3H,O +FeCl; —» Fe(OH);l + 3NH.CI
NaAlO; + CO; + H,O —» NaHCO; + Al(OH)j;J,
CH3COONa + NaHSO4 — CH3;COOH + Na;SO4
Vidu 1: Tron V lit dung dich chaa NaOH 0,1M va Ba(OH); 0,2M véi 400 ml
dung dich chira HCI + HNO;3; c6 pH = 2. Két thuc phan tng thu dugc dung dich
c6é pH=4. Tinh gid tricua V.

Gidi
NaOH — Na* + OH~
0,1V - 0,1V

Ba(OH); —» Ba® + 20H"
02V — 0,2V — 04V
=n =0,1V + 0,4V =0,5V mol

OH~

400 ml dung dich chira HCl + HNO; c6 pH =2 = n,. = 0,4.0,01 = 0,004 mol

Dung dich thu dugc ¢6 pH=4>7 = H"con, OH ™ hét
H + OH - H0
0,5V « 0,5V
= n_con =0,004-0,5V = 107V + 0,4) = V=7,92ml
Vidu 2: Nho rét tir tir 30 ml dung dich chira HCl va HNO3 copH=1vao 10 ml
dung dich chira Na,COj3 0,1M va NaHCO;3 0,15M. Két thuc phan g thu dugc
dung dich X va V lit CO; (dktc).
a) Tinh gia tri caa V.
b) Tinh thé tich dung dich Ba(OH), 0,1M can dung dé phan img vira hét vai
dung dich X.
Gidi
a) Ny, co, =0,01.0,1=0,001mol; n o, = 0,01.0,15=0,0015 mol
Na,CO; — 2Na" + CO;”

102 - 102
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NaHCO; — Na™ + HCO;
1,510 - 1,5.10°
30 mi dung dich chira HCl va HNO; ¢6 pH =1 = n,. = 0,003 mol
CO; + H" — HCO;
10° —» 107 —» 107
weo. = 107+ 15,107 =2,5.10% mol ;
n,,. du=0,003 - 0,001 = 0,002 mol
HCO; + H — COT + H,0
0,002 « 0,002 — 0,002
= Vo, =0,002.22,4 =0,0448 lit = 44,8 ml
b) Dung dich X chira : Na', C1~, NO; va HCO; :2,5.107-2.10” = 5.10* mol

X + Ba(OH),: ‘ ] )
Goi V la thé tich dung dich Ba(OH), can thém vao dé phan ing vira hét vdi dung
dich X. Tacé :

=>n

Ba(OH), — Ba’® + 20H"

0.1V - 0,2V
O~ + HCO; —»CO; + H0
5.10% « 5.107

Ba’" + COJ — BaCOs!
= 02V=510" =V=2510"lit=2,5ml
Vidu 3: Tron 100 ml dung dich chira HCI 0,1M va H,SO4 0,1M véi 150 ml dung
dich chira NaOH 0,1M va Ba(OH), 0,05M, két thuc cac phan tmg thu dugc dung
dich X va m gam két tua.
a) Tinh m.
b) Tinh pH cta dung dich X.
Gidi

a)n . =ny,q +2n, 4, =0,01+0,02=0,03mol; n_, =0,01 mol;

e
n()n" = NMyon + 2nl}a(01[)2 = 0,0225 mol;
n,.. = Dgaon, 0,05.0,15 =10,0075 mol
H* + OH - H;0
0,0225 « 0,0225
= n . con=0,03-0,0225 = 0,0075 mol
Ba’" + SO — BaSO4l

0,0075 — 0,0075
= m =233.0,0075=1,7475 gam
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+ 0,0075 +
b) [H'] 017015 0,03M = pH=-Ig[H"|=-1g0,03 = 1,52
Vidu 4: a) Hoa tan timg mudi NaCl, NH4Cl, NaHSOg, Na;S, Cu(NO3); vao nudc
thanh 5 dung dich, sau d6 cho vao méi dung dich mét it quy tim. Hoi dung dich
co mau gi ? Tai sao ?
b) Tron 250 ml dung dich hén hop gém HC1 0,08M + H,SO4 0,01M véi 250 ml
dung dich NaOH aM, dugc 500 ml dung dich ¢6 pH = 12. Tinh a.
Gidi
a)
- Dung dich NaCl : Quy khéng d6i mau vi NaCl tao béi axit manh va bazo manh
- Dung dich NaHSO4, NH4Cl, Cu(NO3); : Quy ¢6 mau do vi cac mudi nay bj thuy
phén cho dung dich c6 moi truong axit.
NaHSO, — Na® + HSO,

HSO,; + H,0 &—= SO; + H;0"

NH,Cl — NH; + CI-

NH; + H,0 &—= NH; + H;0"

Cu(NO3); + H;0 — Cu(H,0)* + 2NOj;

Cu(H,0)*" + H,0 «—= Cu(OH)' + H;0"
b) ny* =0,25.0,08 + 2.0,25.0,01 = 0,025 (mol)

Dung dich thu dugc ¢6 pH = 12> 7 — OH ™ con, H" hét
H + OH - H0

0,025 — 0,025
= [OH ™ Joon = 9W—o,m =a=0,12M

Vi dy 5: C6 5 lo mét nhin dung mot trong cac dung dich sau : NH4Cl, MgSO4,
ZnCl,, NaCl. Chi dung thém dung dich K,S lam thubc thir. Hay trinh bay
phuong phap hoa hoc dé phan biét cac dung dich trén. Viét phuong trinh hod
hoc xay ra (néu c6) dudi dang ion thu gon.

Giai
Cho dung dich K5S tac dung lan luot véi cac dung dich trén. Nhanra :
- Dung dich NH4CI : C6 khi thoat ra. mui khai khi dun néng.
NH; + $* —» NH;T + HS"
(mui khai)
- Dung dich AICI; : C6 két tua trédng keo xudt hién
AP + 38 + 3H,0 — AI(OH);d + 3HS"
(triing keo)
- Dung dich NaCl : Khong hién tugng
- Dung dich MgSO, va ZnCl, : C6 két tua tring xudt hién
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Mg®" + 287 + 2H,0 — Mg(OH),l + 2HS~

(mau trang)
Zn® + S¥ - ZnS{
(mau tra"ng)
Loc lay két tua cho phan tmg véi dung dich NH4Cl dun nong. Két tua nao tan la
Mg(OH), — Dung dich ban dau 1a MgSOs,.
Mg(OH), + 2NH; —“— 2Mg*" + NH;T + 2H,0
Dung dich con lai la ZnCl,.
Vi dy 6: Tron 10‘0ml dung dich X gém KHCO; 1M va K;CO3 1M vao 100ml
dung dich Y gébm NaHCO; IM va Na,CO3 1M thu duge dung dich Z. Nho ti
tor 100ml dung dich A gom H,SO4 1M va HCI 1M vao dung dich Z thu duge V
lit CO; (dktc). Tinh gid tri cua V.
Gidi
Dung dich X va Y ¢6 cing s6 mol HCO; va CO: = Dung dich Z chita: HCO;:
0.2 mol; CO;™: 0,2 mol.
HCl:  0,I(mol)
H,SO, :0,1(mol)
=Xn, =0,1+0,2=03 mol
Khi nho tir tir dung dich A vao dung dich Z: Phan ing xay ra theo thi ty:
CO; + H' - HCO; (1)
02 —»> 02 - 02
n., aw=03-02=0,1mol; n

H HCO7

Dung dich A chira: {

=0,2+0,2=0,4 mol.

H' + HCO; — CO, T + H0 (2)
0,1-> 01 - 0,1
(2) = Vo, =0,1.22,4 =224 lit
Vidu 7: Cho m gam NaOH vao 2 lit dung dich NaHCO; ndng do a mol/l, thu
duoc 2 lit dung dich X. Lay 1 lit dung dich X tac dung vdi dung dich BaCl,
(du) thu dugc 11.82 gam keét tua. Mat !(héc, cho 1 lit dung dich X vao dung
dich CaCl, (du) roi dun néng, sau khi ket thuc céc phan mg thu dugc 7,0 gam
két tta. Tinh gia tri cuaa va m.
Gidi
. %X + BaClj:

Ba® + COZ — BaCO3{
0,06 « 0,06
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° %X + CaCl,:

2HCO; —“— CO,T + H,0 + CO¥
x/2 0,25x
Ca’® + COY — C(CaCOil
(0,25x + 0,06) — (0,25x + 0,06) = 0,07 = x = 0,04 mol
HCO; + OH™ — CO; + H,O
0,12 « 0,12 « 0,12
= Znnco; =0,12 + 0,04 =0,16 mol = a= 0,08 mol/l
= m =40.0,12 = 4,8 gam
Vi du 8: Dung dich X chira cdc ion: Ca®’, Na', HCO; va Cl , trong d6 sé mol ciia
ion C1” 1a 0,1. Cho 1/2 dung dich X phan img v6i dung dich NaOH (du), thu
duoc 2 gam két tua. Cho 1/2 dung dich X con lai phan img voi dung dich
Ca(OH); (du), thu dugc 3 gam lgét tua. Mat khac, néu dun s6i dén can dung
dich X thi thu dugc m gam chat ran khan. Tinh gid tri cia m.
Giai
e 1/2X + Ca(OH), du: HCO; hét
Ca® + HCO; + OH™ — CaCO3d + H,0
0,03 « 0,03
=n (X) =0,06 mol

HCOY
e 1/2X + NaOH du:
Ca** + HCO; + OH™ — CaCOsd + H,0
0,02 « 0,02 « 0,02
= nc,* (X) = 0,04 mol
Theo BLBT di¢n tich:
2.0,04 + nna* =0,06 + 0,1 > nna* = 0,08 mol

Khi dun s6i dung dich X:
2HCO; —“— CO¥ + CO,T + Hy0
0,06 — 0,03

= m = 40.0,04 + 23.0,08 + 35,5.0,1 +60.0,03 = 8,79 gam

Vi du 9: Dung dich X chura cac ion: HCO; ; Ba*" ; Na™; Cl™ ; tdng sb mol Na"
va Cl” 1a 0,15 mol. Chia X thanh hai phin bang nhau. Cho phan 1 phan ung
voi lugng du dung dich NaOH, ket thic phan ung thay c6 9,85 gam két tua
xuat hién. Cho dung dich NaHSOj t6i du vao phan 2, sinh ra 1,68 lit khi CO;
(dktc). Tinh tong khoi lugng mudi trong dung dich X.
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Gidi
e LX + NaHSO, : ngy, =298 _ 0,075 mol
2 © 224

2

HCO; + HSO, — CO,T + SO} + H,0
0,075 — 0,075
= n . (X)=2.0,075=0,15 mol

HCO;
9,85

. %x + NaOH : ny,q, = =0,05mol <0,075 = Ba*" hét, COZ" con

HCO; + OH™ — CO: + H,0
0,075 - 0,075
Ba® + CO! — BaCOsd
0,05 — 0,05
= n ., (X)=2.0,05=0,1 mol
Mait khac :
n,, +n., =015 (1)
Theo dinh luat bao toan dién tich :
2n ., +n_.=n +n, = n  -n_, =201-015=0,05 (2)

Ba ~ U HCo; cr a
T (l)vaQ):
n., =01lmol ; n,. = 0,05 mol
Khéi luong muédi trong X 1a
137.0,1 + 61.0,15 + 35,5.0,1 + 23.0,05=27,55 gam
Vi dy 10: Dung dich X chia: HCO;, Ba*, Na* va 0,3 mol Cl™. Cho 1/2X téc
dung vé&i dung dich NaOH du, két thic phan img thu dugc 9,85 gam két tua.
Mat khac, cho luong du dung dich NaHSO4 vao 1/2X con lai, sau phan umng-
hoan toan thu dugc 17,475 gam két tia. Pun néng toan b lugng X trén toio
phan tmg hoan toan, loc bé két tia rdi ¢6 can nudc loc thi thu duoc bao nhiéu
gam mudi khan ?
Gidi
o %X + NaHSO4 du :

HCO; + HSO, — SO + CO,T + H,0

Ba® + SOX" - BaSO4l

Ba®™ + HSO; — BaSO4,4 + H' (néuco)
17,475

=0y (X) =206, =2.

Ba

=0,15mol
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985

o lX + NaOH du: ny,., =——=0,05mol
2 C197
HCO; + OH™ — CO! + H,0
0,05 — 0,05

Ba® + CO2 — BaCOsl
0,05 «— 0,05 <« 0,05
=n (X)=2.0,05=0,1 mol

HCO7
Theo dinh luat bao toan dién tich :

20, 40 =0 +n =0 =01+03-2.0,15=0,1mol

Pun néng X:
2HCO; —“—5 CO¥ + CO;, + H,0
0,1 - 0,05
Ba’" + COY — BaCO3¢
0,05~ 0,05 - 0,05
=N, con=0,15 -0,05=0,1 mol
Dung dich nudc loc chira BaCl, va NaCl.
= Mmuéi = My, + My =208.0,1 +58,5.0,1 = 26,65 gam
Vi du 11: Dung dich X gém 0,1 mol H', z mol AI**, t mol NO; va 0,02 mol
SO i’. Cho 120 ml dung dich Y gém KOH 1,2M va Ba(OH), 0,1M vao X, sau
khi cac phan ung két thuc, thu duge 3,732 gam két tia. Tinh gid tri cha z va t.
Giai
Ap dung dinh luat bao toan dién tich ta ¢6 : 0,1 + 3z = t + 0,04
n,, =0012< Doy = 002 ny,, =0,012mol = my,, =2,796 gam

=M o), = 3.732-2,796 = 0,936 gam — n ,,(,,;, = 0,012 mol.
Yn, ()= 120,12 +2.0,1.0,12 = 0,168 (mol)

H" + OH™ -» H0
0,1 - 0,1
= S mol OH~ dung dé phan {mg voi AP’" = 0,168 - 0,1 = 0,068 (mol) >
n - (trong két tua) =3.0,012 = 0,036 (mol) = S6 mol OH ™ trong [Al(OH)4]"
= 0,068 - 0,036 = 0,032 (mol)

=¥n . =0012 + 0’332 = 0,02 (mol) = z = t = 0,12 (mol)
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Vi du 12: Dung dich X chira cac ion: HCO;, Na®, SO;~, CO;™, NH; va Cl".
Chia X thanh hai phin bang nhau. Phéan 1 phan ung vira du voi 350 ml dung
dich HCI 1M, sinh ra 4,48 lit CO, (dktc). Cho phan 2 tac dung vura du voi dung
dich BaCl; thu duoc dung dich Y va 52,85 gam ket tua. C6 can Y rdi nung dén
khéi lugng khong dbi, con lai 31,59 gam mot mu01 duy nhét.

a) Tinh thé tich dung dich Ba(OH); 1M t4i thiéu can dung dé phan tmg hét voi

dung dich X.
b) Tinh ndng d6 mol cac ion trong X. Coi thé tich dung dich X ban dau la 500 ml.
Gidi
a)
1 4,48
) EX + HCl :nj = n,. = 0,35 mol ; Neo, = m = 0,2 mol
CO¥ + 2H" - CO,T + H,0
X - 2Xx — X
HCO; + H" —» CO,T + H0
y >y =Y
2x+y =035 =0,15
Ta c6 hé: vy = X
x+y=0,2 y =0,05

) %X + BaCl; :
Ba® + COJ — BaCOs;d
0,15 «~ 0,15 —> 0,15
Ba’® + SO} — BaSO.
zZ — 7 > z
= Mg wa = 197.0,15 +233z = 52,85 = z=0,]1 mol
Dung dich Y chira : HCO;, Na®, CI~ va NH. Khi ¢6 can Y rdi nung dén khéi
luong khong ddi con lai mot mudi duy nhdt = D6 1a mudi NaCl rat bén vai
nhiét, khong bi phan tich khi dun néng.
Goi t 1a s6 mol C1~ chua trong 1/2X. Ta cé :

31,59
SnNa.anl 05“—5—8—5‘_054
= t=0,04 mol ; D = Do = 0,05 mol

NHHCO; —“—» NH;T + €O, T + H,0
Dung dich X chira : 0,08 mol Cl~ , 1,08 mol Na®, 0,2 mol SO;~, 0,3 mol CO;",
0,1 mol HCO; va 0,1 mol NH
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e X + Ba(OH);:
NH; + OH™ — NH; + H,0
HCO; + OH™ —» COY + H,0
0,1 0,1 0,1
=0,1 +0,3 = 0,4 mol
Ba®* + COZ — BaCOsl
04 <« 04
Ba’® + SOI” — BaSO4d
02 « 0,2

= cho%_

0,6

b ’
= Nyg,on, =N =0,6 mol = Vddna(om2 =—1 =0,6 lit

Ba®’
b) Nong d6 mol cac ion trong X :
+ _ 1,08 . 0,1
al= =216M ;[NH,]=
[Na'] 05 [NH; ] 0.5

(SO 1= S5 =04M 5[COT]= = ~06M ;

b b

0,08

=0,2M = [HCO;]

[Cl™]= =0,16 M

b

Vi du 13: Hon hop X chira NaHCO; va Na,CO;. Cho m gam X vao dung dich
BaCl, (du), két thuc phan ung thu dugc 29,55 gam két tua. Mat khac, ciing m
gam X trén phan {mg véi luong du dung dich Ca(OH),, sinh ra ti da 20 gam
két ta. Tinh m.

Gidi
29,55
e X + BaCly: ny,, =97 - 0,15 mol
Ba’* + CO¥ — BaCOs{
0,15 « 0,15
e X + Ca(OH)2 : n¢,¢o _ 20 = 0,2 mol
© 100
HCO; + OH™ — CO; + H0
X —> X

Ca® + CO¥ — (aCOsd

(x +0,15) —» (x +0,15)
= Ny, =X+0,15=0,2 = x=0,05 mol

= m = 84.0,05 + 106.0,15=20,1 gam
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Vi du 14: Dung dich X chiaa HCl 0,1M va H,SO,4 0,05M. Dung dich Y chira
NaOH aM va Ba(OH); bM. Cho 100 ml dung dich X vao 100 ml dung dich Y
thu duge dung dich Z va 1,0485 gam két tha. Cho Z tac dung védi dung dich
Ba(HSOs3), du, xuat hién 0,9845 két tua. Tinh gid tri cuaa va b.

Gidi
n . =nuq +2n;, =01.0,1+2.0,05.0,=0,02mol;

H

Ngo- = Myys0, = 0,05.0,1 = 0,005 mol
N = Ngon + 200, =(0la+02bymol; n .. =ny, ), =0,lbmol

OH~
= l’g—;‘f—s =0,0045mol < N, = 0,005 mol = Ba’" hét, SOi‘ con

Ngaso,
e X + Y : Cé phan g giira cac ion ddi khang.
Ba’" + SO — BaSO4
0,Ib - 0,1b
= 0,1b =0,0045 = b =0,045M '
H + OH -5 Hzo
0,02 — 0,02
O day OH ™ con du vi Z tac dung'voi Ba(HSOs); du, ludn sinh ra két tua BaSOy:
0,005 - 0,0045 = 0,0005 mol
U’ng vl My0, = 233.0,00005 = 0,1165gam < 0,9845gamnén ¢6 thém két tua

0,9845-0,1165

BaSO; : 17 = 0,004 mol
Ba® + HSO; + OH™ — BaSOs¢ + H,0
0,004 «— 0,004

= 0,1a +0,2.0,045=0,004 + 0,02 = a=0,I5M
Vidu 15: a) Tinh d6 dién li cua dung dich CH3NH, 0,010M.
b) Do dién li thay déi ra sao khi:
- Pha loang dung dich ra 50 lan.
- Khi ¢6 mat NaOH 0,0010M.
- Khi c6 mat CH3;COOH 0,0010M.
- Khi ¢c6 mat HCOONa 1,00M.

Biét: CH;NH, + H" -»  CH3NH; ; K=10"%
CH3;COOH — CH;COO~ + H* ; K=10*"
Gigi

a) Tinh d6 dién li cia dung dich CH3NH; 0,010M:

-14
CH:NH; + H0 &= CH;NH: + OH" Ky =_.__11(;)|0'64 _ 107

Ban da:iu: 0,01
Cén bang: 0,01 - x X X
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2 -3
=107 = x = 1,88.107 :>a=ﬁ120—.
0,01-x 10”

b) Do dién li thay déi ra sao khi

- Pha loang dung dich ra 50 lan:

100 =18,8%

|

) 2
—— 0 510 = +=10‘3v3° = x=1,49.10"M
M50 2107 —x
-4
o= 1’59'1“_04.100 =74,5%
2.10
- Khi ¢6 mat NaOH 0,0010M:
NaOH — Na" + OH"
107 - 107
CH;NH, + H,0 &= CH;NH; + OH" Ky =107 (1)
Ban ddu: 0,01 0 103
Can bang: 0,01 - x X 107 + x
-3 -3
U0 +%) g = x=1,49.10° M = o = 242:107.100 _ 14,9%

0,01 -x 0,01

a giam vi OH™ cua NaOH lam chuyén dich can bang (1) sang trai.
- Khi ¢6 mat CH;COOH 0,0010M:

CH;COOH —— CH,COO + H' ;K =10%7
CH;NH, + H' & CIH;NH; ;. K=10'0¢

CH;COOH + CH3NH, &= CH;NH: + CH;COO0™ ;K'=K,K = 10°38

K rét lom, phéan ung xay ra hoan toan

= CC”MH = Ceancoon = IO-JM; CCH‘NHZ =9.10°M
CH3NH; + H,0 &= CH;NH! + OH  : K,=103
C:9.107 102 0
[1:(9.107-x) (102 +x) X
-3 -3 -3
MﬂO“‘“’ = x=1,39.10°M = o= 12 “’19'10 100 = 23,9%
9.107 —x 10

o tang vi CH3NH, tuong tac véi CH3;COOH.
- Khi ¢6 mat HCOONa 1,00M:

HCOONa —» HCOO™ + Na'
1,00 - 1,00

HCOO™ + H,0 &—= HCOOH + OH" Kp' (1)
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-14
CH;NH,; + H,O <= CH3NH; + OH™ K, = %&HZIO_J'% Q)

10 14

K, ncoon > Kaccoon (F1077%) nén Ky' < T 1072 << Ky (=10779).

Vdy can bang (1) khong anh huong gi dén can bang (2) va do do d¢ dién li a
cua CH3NH; khong thay d6i khi c6 mdt HCOONa.

II. PIEN CUC CAC LOAI PIEN CUC - PIEU KIEN CHUAN CUA

CAC LOAI PIEN CUC

1. Dién cue

a) Khai mem Pién cuc 1a mdt hé gdm mot thanh kim loai, hodc thanh kim loai
pht mudi ctia né duge nhiing vao dung dich cé chira ion kim loai d6 hoac mot
thanh kim loai tro ma trén dé dugc phu mudi ctiia kim loai bdo hoa, hodc mot
chét khi nhiing vao dung dich chita ion kim loai do.

b) Cadc logi dién cuc

¢ Dién cuc kim loai
Khi nhiing mét thanh kim loai vao nudc thi do tac dung cua cac phén tir o cuc
clia nude. cac ion kim loai bi tach ra khoi bé mat kim loai tao thanh ion hidrat
hod, con cac electron ¢ lai trong thanh kim loai. Tuy nhién qué trinh nay bi
ngung ngay vi dién tich trong kim loai va dung dich la khac dau. Két qua tao
nén cdn bang dong sau:

M + mH,0 —= M" mH,O + nec  (trongkim loai)

M - ki hiéu nguyén tir kim loai trong kim loai rén; Mn mH,0 - ion kim loai
hidrat hoa.
Néu hoa tan mét lugng mudi kim loai chira M™ vao nudc thi cén béng sé bi
chuyén dich tir phai sang trai, nghia la s6 ion M™ tr¢ lai vao thanh kim loai.
Viy can bang trén van dugc thiét 1ap khi nhung kim loai vao dung dich mudi
cua no va khi dé ta ¢6 moét dién cuee kim loai.
O ranh giéi kim loai va dung dich cta dién cuc ¢6 mét 16p dién tich kép, do do
sinh ra mot hidu s6 dién thé gitra ching. Gia tri cuia hi¢u sé dién thé nay phu
thudc vao ban chat cta kim loai, ban chit cua dung mai, nong d¢ ion M"™ va
nhiét dg, nghia la phu thudc vao 16p di¢n tich kép trén.

e Dién cuc tro nhung trong dung dich c6 chira cap oxi hoa - khur
Dién cuc tro: La dién cuc ma ion ctia n6 khong thé chuyén vao dung dich, d6 1a
dién cuc lam tir cac kim loat rdt bén vé mat hoa hoc nhu platin, vang, ...
Khi nhung Pt vao dung dich chura cép oxi hoa - khu chang han nhu dung dich
FeCl, - FeCls thi ion Fe®* sé ldy electron ctia Pt theo phuong trinh:

Fe** + le > Fe”
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Thanh Pt luc nay sé tich dién duong, con dung dich chua ion CI” sé tich dién
am. Chinh dién tich duong trén thanh sé ngan can khong cho Fe** dén tiép tuc
ldy electron. Mat khac thanh Pt s& lay electron ctia Fe?*. Két qua ldp thanh cén
bang dong:
Fe’” + le & Fe¥

Vay gilra kim loai va dung dich chita cdip oxi hoa - khit s& 1ap nén mét dién
cuc. Ki higu: Pt |Fe®, Fe?*

e Di¢n cuc khi
[a dién cuc tiép xuc vai khong khi va dung dich chira dang oxi hoa hodc dang
khir cua né. Vat li¢u dung lam dién cuc phai khong dugc chuyén ion cdia no
vao dung dich va khong tac dung hoa hoc véi khi nhung c6 kha nang hép thu
khi va xuc tac cho phan ung.
Vi du: Dién cyc hidro lam bang platin c6 phii 16p mugi Pt ¢6 kha nang hip thu
mét lugng 16n khi Hj, duge nhung vao dung dich H,SO4 (chia H;0™ dang oxi
hoa cua Hy) ¢6 can bang:

2H30° + 2¢ &= Hy(k) + 2H>O

Vdy giira dién cuc va dung dich xuét hién mot hiéu sb dién thé tuong tu nhu
hai dién cuc da xét & trén.

e Dién cuc chudn hidro
Vi khéng thé xéc dinh duogc gia tri tuyét déi cua hiéu sd dién thé giira dién cuc
va dung dich, nén phai qui udc 1dy mét dién cuc nao dé lam chuan va gan cho
né mot gia tri hiéu sb dién thé. Nguoi ta qui ude léy dién cuc chuén hidro lam
‘chuan. D6 la dién cuc khi dugc mo ta o trén vdi nhimg diéu kién sau:
- Ap suét (chinh xéac hon la hoat ap) ctia H, khi bang 1 atm.
- Nong d¢ (chinh xac hon 14 hoat d§) ciia H30” bang 1 mol/l
Trong diéu kién nhu vay, hiéu sé dién thé cta dién cuc vai dung dich & nhiét

d6 bt ki duoc quy uéce bang 0,00 V va duge ki higu E° = 0,00V, nghia la

H,0'/H,
hiéu sb dién thé nay ung voi qua trinh can béng o dién cuc nhu sau:
2H30° + 2¢ &= Ha(k) + 2H,O ()
Gia trj hiéu s dién thé nay bay gid goi la thé dién curc chudn cua hidro hodc
thé khir chudn cuia hidro.
e Dién cuc kim loai va mudi kho tan ctia n6
La hé gdm kim loai pht mudi kho tan cua né nhung vao dung dich chira anion
cua mudi khé tan trén. Ki higu: M, MA | A™ hodc A™ | MA, M
Tén tai can bang:
MA(r) + ne & M) + A"
Vidu: Ag, AgCl| CI', dién cuc calomen: Pt, Hg, Hg,CL| CI
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e Dién cuc calomem bdo hoa: La dién cuc gém c6 thanh Pt phu mét 16p Hg,
Hg,Cl, (1a mét mudi it tan ciia Hg) nhing vao dung dich KCl bdo hoa. Do
trong dung dich KCI bdo hoa [CI'] coi nhu khong ddi = [Hg*"] ciing coi nhu
khong dbi. Chinh vi vay thé dién cuc cua dién cuc calomem bdo hoa ciing coi
nhu khong déi va bang 0,244 V. Do do, ciing gidng nhu dién cuc hidro tiéu
chuan, dién cuc calomem béo hoa ciing dugc ding nhu dién cuc chuin hidro
dé xac dinh thé dién cuc cua cac cip oxi hoa - khir khac (tuy it duge dung hon).

Hg,Cl, + 2e &= 2Hg + 2CI

2. Piéu kién chuin ciaa cac loai dién cuc

Mot dién cuc dugc coi la & diéu kién chuan khi:

- Nong d¢ cia ion hodc phan tir tham gia phan {mg & dién cyc 1a 1M. Néu la chat
khi thi &p suét 1 atm.

- Nhiét d6 14 25°C (298°K)

oY nghia cua thé dién cuc chuin:

- Thé dién cuc chuan cang am thi dang khir cua n6 c6 tinh khir cang manh, con
dang oxi hoa cua n6 cé tinh oxi hoa cang yéu va nguoc lai néu thé dién cuc
chudn cang duong thi dang khir ctia n6 c6 tinh khir cang yéu va dang oxi hoa
¢6 tinh oxi hoa cang manh.

Vidu: E° ., =-1,66V<E’, =-0,76V

Al 7Al /' /7

n
— Tinh khit: Al > Zn va tinh oxi hoa Zn*" > AI>".

- Dua vao thé dién cuc chuin dé xac dinh sudt dién dong cua mot pin duge thanh
1ap tir hai dién cuc da biét suit dién dong.

Vi du: Xét pin Pb-Cu & diéu kién chuén.

ViE®, =-013V<E’, = 40234V nén cuc Cu la cuc duong (catot) va
Pb-' /Pb Cu-"/Cu

Pb l1a cuc am (anot).
C6 thé thiét 1ap dd pin & diéu kién chuén:
® Pb | Pb(NO3), IM| | CuSO, IM|Cu®
J anot (cuc 4m): Xay ra su oxi hoa Pb
Pb —» Pb*" + 2e
O catot (cuc duong): Xay ra su khir Cu**
Cu’ + 2¢ > Cu
Phan ing xay ra khi pin hoat dong la
Pb + Cu’” > Pb” + Cu
Suét dién dong chuén cua Pin Pb-Cu:
E:)’b—(‘u =E, -E}

. ooy = 0534 -(-0,13) = 0,47V
Chui y: - Trong pin dién hod dién cuc nao co thé dién cuc 16n hon déng vai tro 1a
cuc duong (catot) tai dady xdy ra su khu. cuc ¢o thé dién cuc bé hon dong vai
tro la cuc am (anot) tai day xay ra su oxi hoa.
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- Dua vao thé dién cuc chuén ngudi ta c6 thé xac dinh dugc do bién thién nang

luong tu do AG® theo phuong trinh:
AG’ = - nFE’
Trong d6: n: sé clectron trao ddi trong phan g oxi hoa - khur
F: hang sb Faraday

Vi phan ung xay ra khi AG’ <0 < E°> 0 cho nén dua vao thé dién cuc chudn
ngudi ta co thé xac dinh duoc chidu phan ng oxi hod - khir xay ra tai diéu kién
xac dinh. Chang han, dua vao bang thé oxi hoa - khir cua kim loai ta c6 thé
thdy nhimg kim loai nao ¢6 thé dién cuc chudn 4m c6 thé tan trong dung dich
H" giai phong H,.

3. Cach xic dinh thé dién cuc va thé dién cwc chuin
Mudn xac dinh thé dién cuc cua mdt di€én cuc nao do, ngudi ta ghép dién cuc
d6 véi dién cuc hidro tiéu chudn thanh mot pin, suit dién dong cua pin do trén
von ké chinh la th di¢n cuc tuong ddi cua dién cuc tro do. Nhung vén dé dat
ra & ddy la khi viét nhu véy thi chat nao la chit tham gia va chit nao 1a chét san
pham
Chang han trong pin Pt, H, | H;0"|| Zn*| Zn thi phan Ung tao dong la:

Zn + 2H;0° — Zn” + H; + 2H,0
Con trong pin. Pt. Hy| H30°|| Cu**| Cu thi phan tmg tao dong la:
Cu® + I + 2H,0 — Cu + 2H;0°
Theo qui uéc quéc té Stockholm nam 1968, phan g xay ra ¢ dién cuc can
khao sat thé di¢n cuc phai la phan tng khir:
MY +ne &= M

(OXI1 + nc &= Kh)
Chinh vi vy, thé dién cuc ctia mot cdip oxi hoa - khir con duoc goi la thé khir.
Nhu vdy do 16n cua thé dién cuc chmh 1a suat dién dong cia pin gom dién cuc
hidro chuan ghi bén 1ra1 va dién cuc can khao sat ghi bén phai. Suét dién dong
dugc coi 1a dwong néu dong dién trong pin di tir trdi qua phai (va nguoc lai
dong clectron di tr phai qua trai), nguoc lai sé am.
Vay muén do thé khir cua mdt di¢n cuc nao do, chang han nhu di¢n cyuc Zn thi
ta phai thiét 1ap mot pin g,om dién cuc hidro chudn ghi bén trai va dién cuc Zn
ghi bén phai, sau d6 do suét di¢n ddng cuda pin nay:

Pt. 1, | 11,07 || Zn* | Zn

Thue nghiém cho thdy néu az,> = 1 thi hiéu sé dién thé giita hai dién cuc 1a
0.76 V va dong di¢n trong pin di tr phai qua trdi = thé dién cuc cén bing caa
Zn bang - 0.76V. Déu trir chung té dién cuc Zn tich dién 4m hon so vdi dién
cuc hidro chuan (du electeron hon). Diéu do cling c6 nghia kim loai Zn ¢6 tinh
khtr manh hon H,. Phan ung xay ra khi pin hoat dong:

Zn + 2107 —» Zn” + H; + 21,0
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e Cach xac dinh t,hé dién cuc chuén: Thé dién cuc tiéu chudn ctia mot cap oxi hod
- khtr (dién thé khu ti€u chuén) la suat dién dong cua pin tao boi di€n cuc hidro
chuén ghi bén trai va dién cuc cén khao sat ghi bén phai, trong dé hoat dj cta
m(fii dang déu bang 1 (n€u mot trong hai dang oxi hoa hodc khur la chét ran thi
hién nhién hoat d6 cua dang dé bang 1).

III. KHAI NIEM PIN - MOT SO THUAT NGU VA Ki HIEU CHO HE

A re 4 A <
DIEN HOA THEO QUI UOC IUPAC - NGUYEN TAC HOAT
DONG CUA PIN

1. Khdi ni¢m pin: La hé gdm hai dién cuc (1a hai vat dan loai 1, tirc 1a loai dén

clectron) tiép xuc vdi dung dich chét dién li hodc chét dién li néng chay (vat
dan loai 2, tic 1a loai dan dién nh¢ ion) duge ndi véi nhau bang mot cau nbi.
Vi du: pin Daniel - Jacobi gdbm mét dién cuc la thanh Zn nhing trong dung
dich ZnSO4 va mét di¢n cuc la thanh Cu nhung trong dung dich CuSO4. Hai
dung dich nay nbi véi nhau bang, mdt cdu mudi chira dung dich KCl bao hoa.
Khi ta nbi hai dién cuc lai bing mét day dan thdy c6 mot dong dién chay tir Cu
sang Zn trong thoi gian dai.

2. Mt s6 thuét ngir cho hé dién hoa theo qui wéc IUPAC

a) Khai ni¢m vé catdt va anét

- Dién cuc ma tai dé xay ra su khir goi la catot (cuc duong)

OXHeawt + ne — Keast (D
- Dién cuc ma tai d6 xay ra su 6xi hoa goi la andt (cuc am).
Kanél _)OX”an()l + me (2)

b) Té bao di¢n hoa - T¢ bao dién phin va té bao Galvani

- Mot hé gom hai dién cuc dugc nhing vao dung dich dién li g01 12 hé dién hoa
(hay té bao dién hoa). Neu h¢ sinh ra dong dién thi dugc goi 1a pin hay té bao
Galvani. Néu h¢ duge ndi voi ng,uon dién bén ng’oal va cho phép thuc hién mot
phan ing ho4 hoc thi dugc goi 1a hé dién phan (té bao dién phan).

-T rong té bao Gavalni, dong clectron chay tir anét theo day dan sang catot theo
qui udc, dong dién chay tir catdt sang andt. Khi d6. dién thé cua catot duorng
hon so v&i dién thé ciia andt. Nghia la catét 1a cuc duong, anét 1a cuc 4m cua té
bao Galvani.

Suat dién dong cua té bao Galvani la hi¢u dién thé cuc dai giita catdt va andt va
co trt sO duong:
E = Ecaot - Ldnol >0

- Theo cong udc cua Hiép hoi qudc té hoa hoc ly thuyét va tmg dung ITUPAC hop

nam 1968 tai Stockholm, mot hé dién hoa bat ki nao cing dugc ki hi¢u nhu sau:

Bc mat phan chia hai pha duoc ki hiéu bing mét vach the‘ing ding ( l ).

Néu giira hai dung dich khéng c6 khuyéch tan (la thé sinh ra trén ranh gidi
phan chia hai dung dich do ¢ su khac nhau vé ban chét cua chét dién li hay
khac nhau vé néng, do) thi dugc ki hiéu bang hai gach thang dimg ( ). Con
néu c6 thé khuyéch tan thi dung ki hi¢u ( | ).

Néu dién cuc (hoac dung dich) gdm nhiéu chét thi gifra cac chét c6 ddy phéy.
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3. Nguyén tic hoat dong cia pin:

- Trong phan ung oxi hoa - khu binh thuong, electron chuyén truc tiép tir chat
khir sang chat oxi hoa va nang luong cua phan ung blen thanh nhiét.

Vi du: Nhung thanh Zn vao dung dich CuSO;, ion Cu®’ truc tl(.p nhan electron
tur thanh Zn:

Zn + Cu”" — Zn” + Cu
va ndng lugng thodt ra & dang nhiét (AH = - 230,12 kJ.mol™ )

- Néu chiing ta thuc hién su oxi hoa Zn & mot noi, sw khir Cu”* & mot noi khac
va cho electron chuyén tir Zn sang ion Cu®’ qua mot day dén nghia la cho dong
clectron chuyén dong theo mét dong duy nhét thi nang lugng cua cac phan tmg
nay blen thanh dién d6 1a qua trinh xay ra trong pin.

Vay mudn thanh lap mot pin ta phai thuc hién sy oxi hoa va su khir ¢ hai dién
cuc khac nhau. Sau d6 noi hai dién cuc lai voi nhau dé cho electron dugc
chuyén tir chit khur sang chét oxi hoa qua day dan nay. D4y la nguyén tic hoat
dong cua moi pin.
4. Suit di¢n dong cia pin
1.3 gia tri cua hiéu so dién thé lon nhit gifra hai dién cyuc cia pin. N6 duoc tinh
theo cong thirc:
me = P - E- = EClel - I4an0l
Vi thé khir caa dién cuc duong 1uén ludn 16m hon thé khir cia dién cuc 4m nén
sudt dién dong cua pin ludén duong. Néu pin duoc tao ra bai hai dién cuc chuin
thi suat dién dong chuén cia pin la:
E() _ Eo ~E0 Eo - Ln

calon andt

IV. PHUONG TRINH NERNST (NEC)

1. Phwong trinh Nernst
Xét vi du pin sau: © Pt| Sn™, Sn?" || Fe", Fe?' | Pt@®
Phan ung xay ra trong pin la
Sn* + 2Fe’ == Sn*" + 2Fe* (1)
Gia su pin 1am viéc mot cach thuan nghich, nhiét dong hoc & ap sudt va nhiét
d khong doi thi bién thién entanpi tu do ctia hé bang cong c6 ich 1on nhét ma
pin thé hién:
_AG
nF
n - s6 electron trao déi giita chat khir va chit oxi hoa trong phan ung (¢ day
theo phan tng (1) thi n = 2); F - hing s§ Faraday, F = 96500 C.mol'; E - suét
dién dong cua pin, V.
Néu pin dugc cdu tao boi hai dién cuc chuén thi:
AG’
nF

AG =-nFE = E=

AG" =-nFE" = E°=—
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C,.. -Coo
Mat khic: AG = AG® + RTln =
sn™ " ke

Chia c4 hai vé cho - nF ta dugc:
AG  AG® RT, C...CL.
—_—_ R ln _on ket
nF nf nF C_, ,CZFC,‘

3+

C...C.
= E=E° +Eln—s"' Fe
nF C .Cicz,

sn44

Mat cach tdng quat, néu phan tmg xay ra trong pin nhu sau:
_ aA + bB &—=c¢C + dD
A, B, C, D la nhiing chét tan trong dung dich (c6 thé dudi dang ion) thi:

c:.Ch
E:E°+R—T1n A'B ()
nF  CL.C)
Néu T =298 K thi:
C*.Ct
E=E"+ 0,059 lg—A—8 (3)
n ce.C¢
C"D

(2) va (3) la cong thirc Nernst vé anh hudng cua nhiét dd va néng do dén suit
dién dong cua pin. )
2. Cic yéu to anh hwéng dén thé khir

C 4+ C I+
(1):>E=E+-E_:(E?-Ef)+gzln s RLp P
nF C_., nF C,

RT C. RT, C..
= (E] + —In==)-(E? + —In—F—
(. + F c.. - B i.:)
C 4+ %1+
= E, =E] + RT s va E =E’ + E1:1%
nF Csnz‘ nF CF‘Q,

Trudng hop tdng quéat ciia mot cap oxi hoa - khir:
ox + ne &= kh

= Eox/kh = E’ A T gln$ 4)

0x { nF Ckh
0 25° cong thire trén trd thanh:
0,059 C_

lg—= (5)
n C,,
(5) 1a cong thirc Nernst biéu thi anh huong ciia nhiét do va ndng do dén thé khur
cua cdp oxi hoa khu.

E=E +
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Vidul: 7Zn* + 2e —— Zn
Cong thirc Nernst ¢ dang (& 25°C):

E =g 4 0,059 lgC .
2 Zn

Zn la chét rén nén nong d6 cia né khong c6 mit trong cong thirc tinh.
Vidu2: 2H;0° + 2e —= H,(k) + 2H,0

0,059, Cio
lg—
2 P

H,

E=E +

P”2 - 4p suét riéng phin cta hidro (atm) vi H; 1a chét khi.

Vidu3: MnO, + Se + 8H;0' —= Mn*" + 12H,0

8
Eopo s 009 Cono, Crror
5 C

,
Mn=*

Trong truomg hop nay [ox] = Coo- .Cfl o Vi tham gia phan img dién cuc ngoai

dang oxi hoa MnO con ¢6 ca 8H;0".
3. Chiéu ciia phin img oxi ho4 - khir
Chi€u cua phan tng oxi hoa - khir dugc xét dua vao cong thirc sau:
AG =-nFE
AG <QkhiE =E - Exy >0=Ex>Ew
Néu phan tmg thuc hién & diéu kién chudn thi E° >E°
Vidy: Xét phan ung & diéu kién chun:
Zn + Cuv¥' &= Zn* + Cu

Vi EZUZ,/CU =+0,34V >Ein2,/xn =-0,76V = Phan ung xay ra theo chiéu thuan.
4. Trang thai can bﬁng cia phan irng oxi hod - khir

Khi phan ing dat dén trang thai cin bang thi:

AG =-nFE = -nF(on'Ekh):ODon = Exn

5. Hang s6 cdn bing ciia phan w@ng oxi hoa - khir

Tacé: AG” =-nFE’ =-RTInK

nFE’
RT
(525°C this gk = E_ - M Ey)
0,059 0,059

, ; M A oA M . S . - 3+ X : 2-
Vidu: Tinh hang s6 can bang cua phan ung oxi hod ion Fe” bang ion Cr,0;".

Cho E’ =E} =+1,36V; Egc,‘/Fez, =+0,77V

Cr,03"72¢r™

= InK =
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.0
1x|Cr203‘ + 14H" + 6 —= 2Cr" + 7TH,0 K, =10% 17009
6x|Fe’” —= Fe’" + le (K" e = 1072 9 10,059

Cr,02 + 14H" + 6Fe® —=2Cr*" + 7TH,0 + 6Fe*

K = K,.(Ky")® = 1060:36-071/0059 _ 160

V. CAC YEU TO ANH HUONG PEN CHIEU VA MUC PO XAY RA
CUA PHAN UNG OXI HOA - KHU TRONG PIN

Noi chung, phan itng xay ra trong pin la phan img oxi hod - khir nén cdc yeu 10
anh heong dén chiéu va mirc do xay ra ciia phan img oxi hod- khir thi déu anh
hirong dén chiéu va phan ing xay ra trong pin.

a) Thé dién cuc
Tir biéu thirc AE® = —2—2%}{1 IgK ta thdy phan img oxi hod - khir xay ra theo

n

chiéu thuan cang manh (K 16n) khi AE° cang 16n, nghia la d§ chénh l¢ch gilra
cac thé dién cuc tiéu chudn giira hai cap oxi hoé - khur cang lon.
Vi du: Giai thich hién tuong xay ra khi lic mét miéng Cu véi dung dich chira
Fe’* vaH".

Cho E°, ., =+077V; E’, =+0,34V; E° =0,00V;
Fe'' /e’ Cu®' /Cu 210 /H,
E°,  =-0,44V
Fe®' /Fe
7 Gidi
Phan Umg c6 thé xay ra:
Cu + 2Fe® —= Cu®* + 2Fe* (1)
AE) =E), . - E’ = 0,77-0,34 =043V
Fe** /Fe? Cu®*/Cu
Cu + Fe?* &= Cu** + Fe )
AE? = E°, - E°, = -044-034=-0,78V
< Fe='/Fe Cu®'/Cu
Cu + 2H &— Cu*" + H, (3)
0 __ 0 0 —
AE] = E i, - Bl = 0.00-034 = -034V

So sac gia tri AE ta thdy chi c6 AE? > 0 nén chi cé phan ung (1) xay ra theo
chiéu thuan.

24K 20,43

K= 10005_9 — 100_05_9 _10146

Do K cua phan ung rét 1on nén phan img xay ra hoan toan (Fe®* bi khir hét
thanh Fe?")
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b) Nong dj caa cdc dang oxi hod - khir
Cdc yéu t6 anh huong dén nong dg cua cdc dang oxi hod - khu la:
OAnh huong cua pH: Trong nhiéu trudong hop, cac ion HY, OH tham gia truc
tiép vao cac nira phan tng oxi hoa - khit, do d6 thé va chiéu cia phan ung phu
thudc vao pH.
Vidu4: Thiét lap su phu thudc giira thé dién cuc va pH cua cap MnO /Mn**,

Cho E’Mno; mn 2" = 1,51V.

Gidi
MnO, + 8H' + Se —= Mn™ + 4H,0
cC_
=E, ., =E .+ O’Osglgcx* 4 2099 lg
MnO; /Mn MnO; /Mn 5 H 5 C ,
Mn~*
C
R R e
MnO; /Mn MnO; /Mn 5 5 C .
Mn~*
Lo 0,059 CMno;
= EMno;/an’ _EMno;/Mn’* + 5 lg C .
Mn=*
o 0 0,059.8 sy _ _ .
Vi EN“O I —thO;/an, — pH. Chi khi C, = IM (pH = 0) thi
E(J:/’anI/Mn —E&no e - Nhuvay khi C | tang (pH giam) thi E tang tirc 1a kha

ndng oxi hod cua MnO s€ tang lén.
Déi véi cac nira phan umg, trong d6 méc du ion H hodc OH” khéng truc tiép tham
gia nhung thé dién cuc van c6 thé thay dbi theo pH do c6 sy tao phtre hidroxo ctia
céc kim loai, hodc su proton hoa cac bazo yéu tham gia trong nira phan tmg oxi
ho - khtr, d4n dén sur xut hién mot hé oxi hoa khir méi khac véi hé ci.
Vi dy, déi véi nira phan img Fe>* + le &= Fe®" mic du ion H' khong truc
tiép tham gia vao phan tmg nhung thé dién cuc van phu thudc vao pH. Thuc té
trong m01 truomg axit khi pH < 2 thi thé khong phu thudc vao pH vi & ddy cac
ion Fe*, Fe** khong tham gia phan ung tao phirc hldI'OXO O pH cao hon, vi du
1,5< pH < 6,6 thi xudt hién cac phuc hidroxo cua Fe*” Fe(OH)a . (i =1+ 3)
va bat ddu hinh thanh céc hé oxi hoa - khir méi. Vi du, dbi véi hé
Fe(OH); + 3H + e &= Fe’" + 3H,0
thi thé dién cuc phu thudc vao pH theo phuong trinh:
E= Eﬁc]‘/Fcz‘ -3.0,059(pH - 1,5) (khi coi C_,, = 1M)
3

_ o H
hay E= Eo i 0,0591g—C
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O pH cao hon mra vi du pH > 6,6 thi lai xuit hién mét luong dang ké phirc
hidroxo cta Fe?* , trong d6 c6 Fe(OH); va hinh thanh cac hé oxi hoa khir mdi.
Vi du:

Fe(OH); + H" + e &= Fe(OH); + H,0O
va thé dién cuc lai phu thugc vao pH:

E =-0,134 - 0,059(pH - 6,6)
Ciing tuong tu nhu vay, tinh chét oxi hoa - khu cia cap As(V)/As(Ill) phu
thugc vao pH vi cac axit H3AsO4 va H3AsOj; 1a nhiing da axit yéu, dang ton tat
cua chung phu thudc vao pH va tuy thep pH ma ta cé cac hé oxi hoa - khu
tuong ung:

pH <23: H3AsOy + 2H" + 2¢ &= H3AsO; + H,0 EY =0,599 V
23 <pH<44: H,AsO, + 3H" + 2e &= H3As0; + H,0 EJ =0,627 V
44 <pH<92: HAsO;” + 4H" + 2¢ &= H3As0; + H,0 E! =7,57V

" pH>92: AsO; + 3H,0 + 2e &= HAsO; + 40H E! =-09V

So di xuat hién cac h¢ oxi hoa - khir khac nhau nhu trén 1a do H3AsOy4 la mot
axit 3 nac véi pK; =2,3; pK: = 4,4; pK3 =9,2 trong khi H3AsOj; la mét axit rat
yéu (pK; = 9,2).

e Anh huong cua su tgo phirc:

Trong nhiéu truong hop phan ung oxi hoa - khir xay ra trong dung dich ¢6 chua
cac chat tao phuc voi céc dang oxi hoa va khu. Sy tao phuc la yéu té quan
trong lam thay déi thé dién cuc va do dé lam thay d6i chiéu phan ung oxi hoa
khtr. Thong thuong dang oxi hod c6 kha ning tao phirc manh hon dang khur.
Do do6 su tao phirc s€ lam giam nong do dang oxi hoa nhiéu hon néng do dang
khir va thé dién cuc khi ¢6 chit tao phtc thuomg giam xuong Ta hay xét
truomg hop don gian khi hé oxi hod - khit M™/M c6 chira chét tao phirc A™. Ta
¢ cac qué trinh sau day (dé don gian khi viét ta khong ghi dién tich cta céac
ion va khéng ké qua trinh tao phtc hidroxo ctia M va proton hoa A)

M + A &= MA Bi
M + 2A &= MA, B2
M + nA (——) MAn Bn

M" +ne &&= M
Theo dinh luat bao toan néng do cua nguyén tir kim loai ta c6:
Cyv =[M] + [MA] + ... +[MA,] = [M](1 +pBa + B2a2 + ...+ Bna")
C

= [M] = M ; trong d6 [A] = a
I+Ba+p,a” +..+p a"
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0 RTn RT 1
MM nF M nF  1+Ba+..+p a”

Théng thudmg cac hang sb bén B; >> 1; nong do chét tao phitc A thuong lay du
nén dai lugng

=E = E° + B-T—ln[M] =E
nF

M" /M

1
(1+PBia + Bra’ + .ot Bpa") >> 1 = << 1
P P P 1+ pa+ pa’ +.+B,a"
= sb hang thu 3 trong biéu thic trén thuong < 0 = su c¢6 mit cua chét tao
phirc lam giam kha nang oxi hoa cia M"" hay ting kha néng khir ciia M.
Trong truong hop khi A chi tao phirc bén véi M, vi du MA, va khi ¢6 du phéi
ta A thi c6 thé coi dung dich da hinh thanh mot hé oxi hoa khir mai MA:

MA; +ne &=M + gA
Ta c6 thé tinh thé dién cuc tiéu chuan cua nira phéan ung oxi hoa - khir do tir su

t6 hop sau day:
MA, ——=M" + gA By

50
"I'M“’/M

MY + ne &= M K, =10 %%

S
nLMAq/M

MA, +ne —=M + gA K =B, K, =10 0%

-0 -0
nk "LMAq/M

M" /M 0,059

=By’ 10 % =10 % = B} =Bl - ———lgB,

Vi du 5: Tinh suit dién dong cua pin sau:
(-) Pt, Hy (1 atm) | H (IM) | Ag* (0,1 M)| Ag (+)

a) Dung dich chi c6 AgNOs 0,1 M.
b) Dién cuc bén phai c6 thém NHj IM. Cho Kp aguit;) 3 = 107,

, Gidi
a) Thé cua dién cuc phai:

E. = Eig,mg +0,0591gC, . =0,799 + 0,0591g0,1 =+ 0,74V

= Epin =E) -E, =074 -0,00 =0,74 V
b) Khi thém NH; vao cuc bén phai ta co:
Ag’ + 2NH; - Ag(NH3); ; Kpagnuiy); = 10" rét1én

Ban dau: 0,1 1
Can bang: 0 0,8 0,1
Sau dé6:

Ag(NH;); —= Ag" + 2NH;; Ky
Ban dau: 0.1 0,8
Canbang: 0,1 -x X 0,8 + x
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Gia su x <<0,1

"'(()”18' =107 = x =9.10°M =[Ag’]
_ — 120 1 -9
=Ew = E,_ =E .+ 0059g[Ag]= 0799 +0,0591g9.10
=+0,324 V

= Epin = Eﬁ) - E(_) =+ 0,324 A"
e Anh huong cua sy 1qo thanh hop chat it tan
Trong mot sb truomg hop su tao thanh céc hop chat it tan gilta mot trong cac
dang oxi hoa, khtr s& lam giam ndng do cua né xudng va do do6 lam thay dbi thé
dién cuc cua hé.

Vi dy 6: Thé dién cuc dbi voi cap Ag'/Ag 12 0,799 V. Khi trong hé c6 ion CI thi sé
xuat hién két tia AgCl va tuong ung trong h¢ cd nira phan umg oxi hoa - khir méi:

AgCld + ¢ == Ag +Cl"; El\ ="
Gidi
C6 thé tinh thé E?\gu sne 42 Va0 sur to hop sau:
AgCl &= Ag’ + ClI7;  Tpg =107

EY
“Ag'/Ag

Ag' + e &= Ag ; K, =10 %%

l S0
Zagcrvag

AgCl + e &= Ag + CI” K =K Tpg1= 10 °%
= E = E' 4+ 0,059gTaect = 0,799 + 0,0591g107"° =0222V

AgCl/Ag Ag'/Ag
Nhu vdy sur tao thanh két tua da lam giam hén tinh oxi hoa cua ion Ag’.
Vidy 7: Cho pin: Pt, H, (1 atm) | H" (IM) || Fe**, Fe*| Pt
Sut dién dong cua pin thay ddi ra sao néu thém NaOH 1M vao nira bén phai
cua pin ?
Gidi
Khi thém NaOH vao nira bén phai cua pin:
NaOH — Na' + OH
Fe(OH); & Fe** + 30H ; T,
Fe*' + le &= Fe¥ ; K|

Fe’" + 20H™ &= Fe(OH), : T

2

Fe(OH); + ¢ &= Fe(OH), + OH"; K =K, T\.T;'

7‘ T : 3+
= Ep= Epommuom, = e o + 0,059lgT2 - 0,0591g[OH "] +O,059lg[[Fe ]

2+

311



T, . . .
DoT;>T, = 7; <<1lvacoi[OH ] ~ 1 M = E, giam = E;, gidm

!

B. BAlI TAPE

1

4.

. Dung dich X chira: 0,03 mol K*; 0,02 mol Ba®* va x mol OH ™. Dung dich Y
chira: y mol H'; 0,02 mol NO, vazmol CI™. Tron X v61 Y thu duge 200 ml
dung dich ¢6 pH = 13. Tinh gia tri cua z.

. C6 500 ml dung dich X chira cac ion: K', HCO,, Cl™ va Ba®". Liy 100 ml
dung dich X phéan ing voi dung dich NaOH du, két thuc cac phan {mg thu
dugc 19,7 gam keét tia. Lay 100 ml dung dich X tac dung voi dung dich
Ba(OH); du, sau khi cac phan umg két thuc thu dugc 29,55 gam ket tua. Cho
200 ml dung dich X phan tmg vdi lugng du dung dich AgNO;, ket thuc phan
ung thu dugc 28,7 gam keét tua. Mat khac, néu dun sbi dén can 50 ml dung dich
X thi khoi lugng chat ran khan thu dugc bao nhiéu gam muéi khan?

. Hoa tan hét m gam Aly(SO4); vao H,0 thu duge 300 ml dung dich X. Cho 150

ml dung dich X tac dung voi dung dich chira 0,3 mol NaOH, két thuc cac phan
tmg thu duoc 2a gam két tua. Mat khac, cho 150 ml dung dich X con lai phan
ing véi dung dich chira 0,55 mol KOH, két thic cac phan tng sinh ra a gam
két tua. Tinh gia tri cia m va a.
Cho biét sudt dién dong cua pin:

Pt, H, (1 atm) | H" (IM) || Ag" (1M) | Ag 120,795 V & 25°C

a) Viét phuong trinh phan tmg xay ra trong pin khi pin hoat dong.

b

S.

6.

) Tinh E°

Ag/Ag

Cho E° ¢ 25°C cua cac cap Fe?/Fe va AgYAg tuong Ung bang -0,44 Vva+
0.80 V. Dung thém dién cuc hidro ti€u chuén, so d6 pin dung dé xac dinh cac
thé dién cuc da cho. Hay cho biét phan ng xay ra trong pin dugc 1ap tu hai cap
do hoat dong.

Cho: 0, —2%Y 1,0, —"— H,0

a) So sanh do bén giira cac dang oxi hoa - khir

b

) Tir dix kién trén hay tinh E° va E

0, H'/H,0 0,701

¢) Thiét lap su phu thudc E - pH cua céc cdp O2/H,0 va Oo/OH ™.

7. Dua vao gian db oxi hoa - khir ctia Cr va Mn hay xét tinh bén ctia cac ion cr’,
Cr’” vaMnO >~ s trong dung dich nudc. Cho biét:

22—
MnO; ,

Capoxihda- | o 02 e 1,0 | cre | CPCr | MnO /MO H'/
l\hu ) 7 MnOZ’

' H,0

E" (V) 1,33 2040 | -0091 0,56 226
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8. Cho gian dd oxi ho4 - khir cua I, Mn, trong mdi trudng axit nhu:

-+ L0V
Hyl0g 0 o, bV o 214V, 0S4V

| +1,20V T

+1.70V + 123V

| vl '

-+ 056V 22 +226V 095V P /
MnO, » MnO, 2.26 MnO, 0.9 Mn3. 1,51V Mn 2+ -1,18V Mn

I ' + 1,51V 1

Viét phuong trinh phan tmg duéi dang ion thu gon khi cho dung dich KI tac dung
v6i dung dich KMnOy (trong moéi truong axit) khi:
a) Sau phan ung 1~ du
b) Sau phan img MnO, du
9. Hay viét phuong trinh phan ung, nuz phan ung tai catdt, anot. Khi cac pin sau
day phong dién: Pin Lolangse, ac quy chi, pin kiém kho, pm Vonta.
10. Cho pin A: Cul Cu® (0.01 M)|| Ag’ (0,1 M)| Ag. Tinh sudt dién dong ctia pin.
11. Phan umg gitra AgNO; va KCl tao thanh két tua AgCl va giai phong nang lugng.
Ta c6 thé tao thanh mot té bao quang dién hoa sinh cong nhd phan umg do.
a) Viét cong thuc cua té bao dién hoa theo IUPAC va céc nira phan ung dién cuc
tai anot va catot.
b) Tinh AG$,, cua phan g két tha AgCl va E Y, clia t& bao dién hoa.
Biét Tager = 1.6.107"°.
12. Cho phan Ung:
CaSO0; (rin) + Na,COj; (aq) & CaCOs (rdn) + Na,SOq4(aq)
K. =63.10% K .. =87.10°

$(CaSO,) ° ? S(CaCOy)

a) Thiét 1ap so do pin dua trén co s& phin ung trén.

b) Tinh E, cta phan tng.

¢) Tinh Ejyiy khi [Na,CO3] = 0,5 M; [Na;SO4] = 0,05 M.

13. Cho hén hop KMnO, 0,015 M; H,0, 0,085 M; H,SO4 0,80 M

a) Tim thanh phén gidi han cua dung dich.

b) Tinh thé cta di¢n cuc Pt nhung trong dung dich so voi thé hidro chuan va so
v&i calomen bao hoa. :
Cho biét: E° S =+151V; E] =1,77V; E =+1,21V;

MnO; /Mu®' 11,0,711,0 0,.H 7H,0

E. W =1T0244V;pK =2val, =2.10".

Calomenbiohoa
e

14. Hidrazin ¢é tinh khir manh. Cho biét & 25°C thé dién cuc tiéu chuén cua cap:
No/NoH; 1a-0.23 V.

Pad
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a) Tinh E° cac cap N»>/N>H é’ va N2/N>Hj,.

Biét pKar (N2H 2 ) = 0.27; pKa (N2H?7) = 7,94,

b) Thiét 1ap su phu thudc E - pH caa cac cap oxi hoa - khir cua hidrazin tai:
epll <O
epll =2+7
epH>9

c) Viét phuong trinh ion cua phan ng xay ra giira hidrazin véi KMnO4 ¢ pH =0
va pH = 9. Cho biét cac gi4 tri pH nay hidrazin déu bj oxi hoa thanh N,.

15. Dung dich A gébm AgNO; 0,05M va Pb(NO;3), 0,100M. Thém 10,00 ml KI
0.250 M va HNO; 0,200 M vao 10 ml dung dich A. Sau phan ung nhing mot
thanh Ag vao dung dich B thu dugc & trén va ghép thanh pin (c6 cau mudi tiép
xuc hai dung dich) voi mot dién cuc Ag nhung vao dung dich X gém AgNO;
0.01 M va KSCN 0,04 M.

a) Lap so dé pin.

b) Tinh suét dién dong cua pin & 25°C.

¢) Viét phan img xay ra khi pin hoat dong.

d) Tinh hing sé cén bang cua phan Ung.

e) Suét dién dong cua pin thay déi nhu thé nao néu:

- Thém mot it NaOH vao dung dich B.
- Thém mot it Fe(NOs); vao dung dich X.
Cho: pKs (Agl) = 16.0: pKs (Pbl,) = 7,86; pKs (AgSCN) = 12.0:

B =0,799V; E1n=0,05921g.
Ag /A F
16. Cho so d6 pin: Cd| Cd*' || Cu®' | Cu
Bidt ', =-0,403V; E', = +0337V
Cd*' /Cd Cu“"7Cu

a) Viét phuong trinh phan Ung xay ra khi pin hoat dong? Tinh suét dién dong cua
pin néu [Cd*' | = 0.01M; [Cu®] = 0,001M
b) Néu thém 1 mol N1
e Vao nua bén trai.
e V3ao ntra bén phai.
e Vao ca hai bén.
Suat dién dong ctia pin s& thay ddi nhu thé nao?
Biét Ky Cu(NHy) ;" =10"%; K, Cd(NH;)2" = 10%%
17. C6 mét pin sau & 25°C:
Ptl Fe’ 0.1 M, Fe” 02M || Fe®" 0,2 M, Fe** 0.1 M| Pt
a) Tinh AG cua phan tng xay ra trong pin.
b) Tinh [Fe’"|, [Fe®'| tai cac dién cuc luc can bing.
¢) Tinh dién lugng (Culdng) trao d6i qua day dan (Néu gia sir thé tich ctia mdi
dung dich tai cac dién cyc 1a 1 lit). Cho E7 . . =0,77 V §25°C,
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18. Tri s thé dién cuc (tiéu) chudn cua mot sd dién cuc cho trong bang sau day:

Dién cuc S4 thir tu cua dién cuc Thé dién cuc chuén (V)
Fe’'/Fe” 1 0,77
[Fe(CN)e]"/ [Fe(CN)o]” 2 0,36
NO. H,O/NO;, H” 3 0,96
NO;.OH  /NO;, H0 4 0,10
Al/ AP 5 -1,66

Dua vao s6 liéu trén hay:
a) L.ap cac pin, tinh hiéu thé cua timg pin (ghi két qua d6 theo thir tu giam dan
thanh bang sau)

Thua tu Pin gobm Hiéu dién thé cua pin
Dién cuc Dién cuc

b) Chi rd anh huéng cua d6 pH dén muc do oxi hod NO; .

¢) Viét phuong trinh phan img xay ra trén mdi dién cuc d6 va phan Gng xay ra
trong mdi pin dugc tao ra:

a) T dién cuc 2 vai dién cuc 5.

B) Tt dién cuc 3 voi dién cuc 5.

d) Tur dién cuc 3 vai dién cuc 4.

19. Dung dich A géom KI 0,050 M va KBr 0.100 M. Thém 10,00 ml dung dich
AgNOj; 0,150 M vao 10,00 ml dung dich A. Sau phan img ngudi ta nhing mot
dién cuc Ag vao dung dich B vira thu dugc va ghép thanh pin (co cau mudi tiép
xtic hai dung dich) v&i mdt dién cuc Ag nhung vao dung dich X gém AgNO;
0,010 M va KC1 0,030 M. B6 qua su tao phuec hidroxo cua ion Ag’.

a) Viét so do pin.

b) Tinh suét dién dong Epin tai 25°C khi pin bat dau hoat dong.

¢) Viét phuong trinh phan ung xay ra khi pin hoat dong va tinh hing sb can bang
ctia phan tmg dé & 25°C. Cho : Kgeen = 10775 Kgagnn = 10777

Ksagn =101 B =40,799V : B}—T— In=0,05921g.

Ag i Ag

20. Dung dich X gém Na,S 0,010M, KI 0,060M, Na;SO4 0,050M.

a) Tinh pH cua dung dich X.

b) Thém dan Pb(NO3); vao dung dich X cho dén néng do 0,090M thi thu duge két
tua A va dung dich B.

a) Cho blét thanh phan hoa hoc cua két tia A va dung dich B.

B) Tinh nong, do cac ion trong dung dich B (khong ké su thuy phan cia céc ion,
coi thé tich dung dich khong thay déi khi thém Pb(NO3),).
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Ba’® + CO¥ — BaCOsl
0.1 « 0.1

¢ 200 ml dung dich X + AgNO; du:
Ag' + CI” - AgCH

02 « 0.2
Vay trong 50 ml dung dich X chua: 0,075 mol HCO7 ; 0,05 mol Ba’"; 0,05 mol
Cl” vaK".
Theo dinh luét bao toan dién tich:
n., +2n , =n___ +n_
K Ba HCOS Cl
=n, = nHCO; +n, —2nBaz, =0,075 + 0,05 =2.0,05 =0,025 mol

Nung nong 50 ml dung dich X:
2HCO; —“— CO¥ + €O, + H0
0,075 —  0,0375

= m =m_,+m_, +m +m .
K Ba C Cl

chat rdn o

=39.0,025 + 137.0,05 + 60.0,0375 + 35,5.0,05 =11,85 gam
3. AP + 30H™ - AI(OH);d
Néu AI’" hét, OH™ con
Al(OH); + OH™ — [Al(OH)4]"
Xét hai truong hop sau:
o Truomg hop 1: Al>" con, OH™ hét
AP + 30H™ — AI(OH)3d
0,1 <03 - 0,
=>2a=78=>a=39gam )
Khi cho 150 ml dung dich X téc dung vai 0,55 mol KOH thu duge 3,9 gam két
tua. Ching to két tia tan mot phan.
AP + 30H™ - Al(OH)
0,05 « 0,15 «— 0,05
AP + 40H™ - [AOH)4]"
0.1 < (0,55-0,15)
= 2n,. =005 +0,1=015mol = n, o ban diu=2.0,075=0,15 mol

= m=342.0,15= 51,3 gam

+ - % . o 2
e Trirong hop 2: AP hét, OH™ vira hét hoéc con. bat x = 7—: mol

AP + 30H - Al(OH)d

X «— 3x < x
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AP + 40H™ - [AI(OH)4]~
y »> 4y
=>n__=3x + 4y =03 (1)

O~

Khi cho 150 ml dung dich X tac dung véi 0,55 mol KOH thu dugc a gam két
tua. Ta cling co6:

Al + 30H - AI(OH)4

0.5x — 1,5x «— 0,5x

A"+ 40H™ - [AI(OH)4]"

(0,5x +y) = 4(0,5x +y)

=n__ =35x + 4y =0,55 (2)

OH™

Dé thiy hé (1)(2) v6 nghiém (loai)
4.
a) Khi pin hoat dong:

Taicatot: Ag + e > Ag

Taiandt: H, —» 2H + 2e

Phanung: 2Ag” + Hy — 2Ag + 2H
b) Do cac chat déu ¢ diéu kién chuan nén:

Epin :Eopi" - E?\g'/Ag B E(z)u'/n2 = 0,795
= E} ., = 0795+ 0=0795V
5.®H, (P=1atm), Pt/ H IM || Fe* IM|Fe®
Elor =—0.44V<E] | =0,00V = Cyc Fe: cyc (-); Cuc Hidro: cyc (+)
Phan Umg:

Fe — Fe¥ + 2e
2H +2¢ - H,
Fe + 2H" — Fe* + H,
© Hy(P) |[H* (1M | Ag" (IM)| Ag ®
Phan tmg:
H, - 2H" + 2e
Ag' +e > Ag
H, + 2Ag" —2Ag +2H°
@ Fel Fe* (IM) || Ag" IM)| Ag®
E’, =-0,44V< Eig,mg =+0,80V, = Cuc Fe: cuc (-); Cuc Ag: cuc (+)

Fe?' /Fe

Phan Ung:
Fe > Fe?' + 2e
2Ag" +2e — 2Ag

Fe + 2Ag" — Fe** +2Ag
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6.
a) Do E° <E° = Tinh oxi hoa H,O, manh hon O, va tinh khir H,0,

0,/H,0, 1,0,/H,0
16n hon H,0.
Phan ing tu xay ra:
2H)0; — O, + 2H,0 E° =1,77-0,68 =1,09 V=K =10’ >> |
Vay Hy0, 1a dang kém bén hon so véi 2 dang O, va H,O.

b)
, 0 .
* Tinh Eoz,u*/nz() ’
2068
O, + 2H + 2¢e — H,0, K, =10%%°
21,77
H0, + 2H" + 2¢ &= 2H,0 K, =10
:‘())1 H'/H,0 2(1,77 + 0,68)
O, + 4H" + 4e —= 2H,0 K=K,K, =10 0% _—10 ©00»
= E* | :1(0,68+1,77)=1,225v
0, /1,0 9
e Tinh E°
0,701
41,225
O, + 4H" + 4e — 2H,0 K =109
4H,0 —= 4H" + 40H" (Kw)* = (10"%*
0, + 2H,0 + 4¢ —= 40H  K' = KKy
= E’>  =1(1,225 - w) = 0,399V
0,/0H 4
c) 0, + 4H™ + 4e — 2H,0
. 0,059
= E02.11'/1120 - E(())Z.H’/HZO + 4 lgPO: —0,059pH
=1,225 + @@POJ —0,059pH
0, + 2H,0 + 4e —= 40H"
0,059
- RO ’ .
= Ey on = Eo o * 7 gP, +0,059(14-pH)
7. a) Cac cap oxi hoa khur
Cr,02,H/ Cr’", H,0 E' =133V
crr/ et E° =-040V
Cr*'/ Cr E° =-091V
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Do d6 trong dung dich ddng thdi c6 mat Cr,02, Cr*’, Cr* (trong mdi truong
axit thi oxi hoa manh nHat 1a ion Cr207 , chit khir manh nhét 1a ion Cr? M. Do

d6 phan img tu phat la
Cr,0” + 6Cr¥ + 14H° — 8Cr'" + 7H)O
Nhu vdy trong dié¢u kién da cho: ion Cr’” laion bén nhét
- Néu trong binh phan mg c6 chira dong thoi cac ion Cr*", Cr’" (tan trong dung
dich) cung véi Cr (rdn) thi chét oxi hod manh nhét la Cr . Do d6 c6 phan img
Xay ra:
Cr'" + Cr - 2Cr*"
Vay trong diéu kién da cho ion Cr’" la ion bén nhét.
b) Ta xét cac cap oxi hoa - khu sau trong gian dd oxi hoa - khtr ctia Mn:

E° =+0,56V; E° =+2,26V

“MnO; / MO MnO?™ H*/Mn0, . H,0
Ta théy: MnOf‘ vira la chét oxi hoa manh nhét, vira la chét khir manh nhét nén
phan Ung tu phat xay ra la:
3MnO;™ + 4H" — MnO, + 2MnO; + 2H,0O
Nhu vdy ion MnO:™ la trang thai oxi hoa kém bén hon so voi MnO; va
MnO; . Khi gitr lau trong dung dich nude & moi truong axit thi ion MnOi’ sé
tu chuyén thanh 2 dang bén hon la MnO; va MnO;.

Tu céc vi du trén ta thay: Trong gian dd oxi hoa khir cia mét nguyén 16, trang
thai nao ¢6 thé oxi hoa khir phia trudc 4m hon phia sau thi dang d6 kém bén, sé
tu bién dbi thanh hai trang thai oxi hod - khur kia. Néu trang thai oxi hoa co thé
oxi hod phia trudc (bén trai) duong hon thc oxi hoa phia sau thi trang thai oxi
hoa do bcn hon hai trang thai oxi hoa lién tiép phia trudc va phla sau no.

8. Theo nhan xét & bai 5 thi HIO la dang kém bén va MnO; i Mn** ciing la dang kém

bén. Do trong méi truong axit nén Mn khong thé ton tai (do ES” H, > Eim!‘m.. )-

Nhu vdy ta c6 thé viét lai gian d6 oxi hoa - khir cua I va Mn nhur sau:

I14IO 1,70V IO; «1,20V > I; +0,54V }I_

MnOA +1,70V Mnoz +1,23V anf

a) Do sau phan tng I du nén khong thé tén tai HyO,.10; (vi E

H 10,7107

E?O;,”‘ 16n hon l’i?}/l, nén ca HilO, valO; déu oxi hod duge 17).

Khong thé tdn tai MnO; va MnO; do chung déu oxi hoa dugc I~ thanh I5. Do

d6 MnO bi khir thanh Mn®" va [~ bi oxi hoa thanh I ;. Phan {mg xay ra la:
2MnO; + 151" + 16H" — 517 + 2Mn*" + 81,0
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b) Phan tmg néu MnO; du thi khéng thé tén tai Mn?* do MnO;
Mn** thanh MnO,.

Mit khac néu MnO; du thi I"va 1; khong thé tén tai dugc (do
0

) >E’ va E°  nén MnO; c6 thé oxi hoa I~ va
MnO; /MnO, 1571 107 /13
ung xay ra la:

c6 thé oxi hoa

I;). Vay phan

2MnO, + I° +2H" — 2MnO, + I0; + H,0

Tuy nhién van c6 mot lugng rat nhé HylO; sinh ra do
0 0

MnO; /MnO, =Ellll();/l(); =+ 170V
8MnO, + 31" + 8H" — 8&MnO, + 3H410
9. a) Pin Loclangse: (anot) Zn| NH s Zn*, H,0| MnO, (catot)
Khi pin hoat dong: NH; —— NH; + H'
Tai catét: MnO; + H" + e —» MnO(OH)
Taian6t: Zn + 2NH; — Zn(NH,)?* + 2e
Phan ing chung:
2MnO; + Zn + 2NH; — 2MnO(OH) + Zn(NH3)%*
b) Ac qui chi: (anot) Pb| H,S0, 40% | Pb, PbO; (catot)
H,SO, - H™ + HSO,
Taiandt: Pb— Pb* + 2¢
Taicatot: ~ PbO, + 2e+ 4H' - Pb®* + 2H,0
Cahaicyc: Pb™ + HSO,; — PbSO, + H°
Phan ung chung: PbO, + Pb + 2H,S0, —» 2PbS0O4 + 2H,0

¢) Pin kiém khé: (anot) Zn| MnO, (bdt nhio), OH™ | C (graphit) (catot)
Hoat dong tuong tu nhu pin Loclangse
d) Pin Vonta

Zn|H*| Cu
Khi pin hoat dong:
Tai catot: 2H" + 2e — H;
Tai andt: Zn —» Zn®" + 2e
Zn + 2H — 7Zn* + H,
10. a) Ta cé:

Eomai = Erg*ime = B, + 0,0591gC . =08 + 0,0591g0,1 = 0,741V

0 0,059 _ 0,059
Cu?/Cu + TlgCCuz’ _0’34 +

= Epin =Ep- E, =0,741 - 0,281 = 0,460V

., 3
Ewii =Ecu?/cu = E

1g0,01 =0,281V
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11. a) Té bao dién hoa thuong dung:
(Anot) Ag, AgCll KC1|| AgNO; | Ag (Catot)
Taianot: Ag + ClI°™ — AgCl + le
Tai catot: Ag’ + e —> Ag
b) Ag + CI° - AgCl =K = (1,6.10"%" = 6,25.10°
AGY, = -RTInK, =- 8,314.298 In6,25.10° =- 55,89 KJ
55890

Mait khac: AG%., = -nFE%, = E%, = = 0,58V
At xhacs S 2 = 8 T 60800

12.
a) Ta c6 so do6 pin dugc ding l1a
CaCO3, Ca (Hg) | NayCO3 | Na2804| CaSO0,, Ca (Hg)
Khi pin hoat dong:
Tai catét: CaSO4 + Hg+ 2e — Ca(Hg) + SO
Tai andt: Ca(Hg) + CO; — CaCO; + Hg + 2e

Phan tmg chung: CaSO, (r) + COY (ag) — CaCOs (r) + SO; (aq)

SO*” K
b) Ta co: K¢ = ! 1_] = &%) - 7241.10°
[CO~ ] KS(("aC() )
= AGjy, = -RTInKs = -nFE’ . = E . =014V
Cco?
&) Epn = B¢+ 209,101 1955y
P 2 T[S0
0 _ 0 _ 0
13.a)Do B} ., =+L2AV<E] L =+151V< Bl =177V

- Phan ung xay ra trong dung dich la:
H,SO, — HSO, + H'

2MnO; + 5H,0, + 8H" — 2Mn™ + 50, + 8H,0 K =10"">>1
Co: 0,015 0,085 0,80
AC: -0,034 -0,085 -0,012 0,034 0,085
C: 0116 0 0,698 0,034 0,085
V4y thanh phén gioi han: MnO;: 0,116M; H': 0,698M; O,: 2.10°M
(Do 1 phé‘m bay ra khoi dung dich); Mn?": 0,034M; HSO, : 0,80M
Xét can bang:

HSO; — H + SO¥ K =10"?

[]: 0,.8-x 0,698 + x X

0,698+ x)x
:> _—

=102 =>x =0,011M = [H] =0,709 M
0,8-x
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0 4+ 0059, [MnO,JH'P

= EMnO,/MnZ‘ - EMn(),/MnZ‘ 5 [an"]
8
=151 + 0059, 01160698 55y
0.034
So véi dién cuc calomen bdo hoa: E =1,502 - 0,244 = 1258 V
-4.0,23

14.a) Ny + 5SH™ + de &= NoH; ; K, =10%%

NoH; + H == NH:; K, =K' =107

Ny + 6H™ + 4e &= N,H. ; K =K /K,

= E} . =-023 + 0,059 027 = -0226V

-4.0,23
N, + SH' + 4e == NH; ; K, =10%%

NoH; &= N;H; + H ; Ky = K =107%

N; + SH" +4e —=N,H; + H; K = K|K»

= E? =-0,23 - #.(-7,94) =-0,113V

N,/N,H,
byepH =0 = [H'] =1 M
INH, KK, 10821
[N,H;"] [H )
[[Sj}?; ]] = [I;*’;] =10"""=0,537 <1
= pH < 0 = Hidrazin ton tai cha yéu duoi dang N,H ;"

<< 1]

Ny + 6H + 4e &= N,H}

P,
N 0,059 I N, 0,059

=E=E" : lg[H®
NZ/NZHr. 4 g [NZH(2)+] 4 g[ ]
P
—0206 + 2099, v - 0,0885pH

4 & [N,H."]
epH =2= [H'] =0,01 M
a, -5,94

(N,H, ] = =107 << 1
[NzH;] [H]
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INH] _ [H']

INJH;1 K,
epH =7= [H] =10"M

[N3H4] — Kaz :10—0.94 <1 : [NZHE*] = [H+] =

INJH;]  [H] - [N,H;] K

=107 <<1

3

= 2 < pH < 7 = Hidrazin ton tai chi yéu & dang N;H |

N, + S5H + 4e (:> NzH;

P
LR g 0059 L 0,059 la[H'T
Nz/N:H5 4 [NZH;] 4
P .
—.023 + 200 %407375pH
4 T[NH|

eOpH=9=[H] =10"M

N, H:

LT K'[H'] = 107107 << 1

[N,H, ] :

[NZHg ]__:K—I‘K—I.[H+]2 — 10—9,79 << 1

[NJH,] &=

= pH > 9 = Hidrazin tn tai chi yéu & dang NoHy

N, + 4H + d4e —= N,H,

‘ . 0,059 Py 0,059 »
—E = E° 207 : 4+ 27 o
N, /NI, 4 g[N2H4] 4 g[H']
0,059, Py
=.0,113 + lg—=— - 0,059pH
4 CINH,]

¢) pH =0 = Hidrazin t6n tai chi yéu duéi dang N,H.".
5x|NoH;" — N; + 6H™ + 4e
4x|MnO; + 8H" + 5¢ - Mn* + 4H,0

10-6,73 << 1

SNoHZ + 4MnO; +2H" — 5N, + 4Mn”" + 16H,0
e pH =9 = Hidrazin tdn tai chu yéu dudi dang NoH,
3x| N;Hy — Ny + 4H + 4de
4x| MnO; + 3H,0 + 3e — MnO(OH); + 40H~

3N,Hs + 4MnO; — 3N; + 4MnO(OH), + 4OH"
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15.a) Cpg* = 0,05.10 =0,025M; Cpp > = 0,1.10 =0,05M;
10+10 10+10
C- - 0,25.10 = 0.125M: Cy* = 0,2.10 —0.1M
10+10 10+10

Cac tuong tac xay ra trong dung dich B:
Ag + I 5 Agll; K =10"%>>1
0,025 — 0,025 - 0,025
= C;~ du =0,125 - 0,025 =0,1M
Pb>™ + 21 — Pbl{ ; K =10%6>>1
0,05 0,1
Vay thanh phén giéi han cua dung dich B gdm Agl, Pbl,, H' va NO;.
Tuong tac xay ra trong dung dich X:
Ag" + SCN° - AgSCN{ ; K =10"2>>1
0,01 > 0,01
Thanh phan gi¢i han cta dung dich X gdm AgSCN, SCN™ du: 0,03 M, NO,
= So db pin:
Ag, Agl, Pbl,| HNO; 0,1 M|/ KNO; 0,01 M, KSCN 0,03 M| AgSCN, Ag
b) Tinh suat dién dong:
e Vi dién cuc bén trai:
Agl &= Ag" + 1 ; Ky =10"° (1)
Pbl, —=Pb> + 21 ; Ky, =107% (2

Do Ky >> Ky = 17 chu yéu la do céan béng (2) sinh ra.

-7.86
=[] = 2.3,/104 =3,022.10° M

N 107"
= [Ag']= ——
[Ag] 3,022.10°°

= Gia thiét I~ hoan toan do Pbl, sinh ra la chdp nhan duoc.

=331.10""M <<3,022.10° M

E = EOAWAE + 0,05921g[Ag'] = 0,001 V
Tai dung dich X:
AgSCN = Ag" + SCN°  ; K, = 10"

S S +0,03
= S(S+0,03) =10
Gia str S << 0,03 =S =3,33.10"" M << 0,03 M (chp nhén gia sir)
E,= Eig‘//\g + 0,05921g[Ag’] =0,179 V

Vay Epin =Ep-E =0,179 -0,001 =0,178 V
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¢) Phan ing xay ra khi pin hoat dong
Tai catot (cuc bén phai): AgSCN +e ——= Ag + SCN~

Tai anét (cuc bén trdi): Ag + - &= Agl

Phan tmg chung: AgSCN{ + I~ —— Agl{ + SCN~

d) Hang so can bang cua phan ung:
1.0,178

KC — 10 0,0592  _ 103
¢) Thém mot it NaOH vao B.
NaOH — Na” + OH~
Trong B con H™ (0,1 M) nén OH ™ s& bi trung hoa theo phan ung:
H" + OH™ - H;0
= [Ag’] coi nhu khéng ddi = E,i, cling khong thay dbi.
- Thém mét it Fe(NOs)3 vao dung dich X:
Fe(NO3); — Fe’* + 3NO;
Fe’" + HOH — Fe(OH)”" + H'
H" + SCN~ — HSCN
= [SCN ] giam = [Ag"] ting = E,i, ting

16.
; _ RO 0,059 20 _ 0,059
a) ECdl'/Cd - ECd“/Cd + -2—1g[Cd ] =-0,403 +
- _ 0 0,059 24 0,059
e~ Ecrsen T — Ig[Cu”™'] = 0,337 + >

Do Ecy? ey > Ecg® /cd nén so dd pin sé la:
(Anot) Cd| Cd** || Cu**| Cu (Catot)

Tai catot: Cu”™ + 2¢ = Cu
Taiandt: Cd — Cd*" + 2e

Phan tmg: Cu? +Cd <= Cd*" + Cu
Epin =0,2485 - (- 0,462) =0,7105V
b) e Thém NHj3 vao nira bén phai pin:

Cu’” + 4NH; < Cu(NHy)?* K, = 10"2% >>1

x (0,996 + 4x) (0,001 + x)
Gia st x << 0,001
107

= [Cu’]=x = =9,483.10" M << 0,001 (ch4p nhan gia sir)

10'*%.(0,996)*

1g0,01 = - 0,462V

1g0,001 =0,2485V
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129,483.10™"° = - 0,106V

Cu?' /Cu

= Ec? ew = EY 9%5—91 [Cu®] = 0,337 + 0’259
= Epin =-0,106 - (- 0,462) =0,356V
e Thém NHj vao nira bén trai cua pin:
Tuong tu nhu trén ta cling coé:

Eca’"rca =-0,653V = Epin = 0,337 - (-0,653) = 0,99V
® Thém NHj vao ca hai nia pin:

Epin =-0,106 - (- 0,653) =0,547V

17. a) Ta co:

0,1 »

trai = E? | 02 0,752v

Fet' /e’ Fe'' /Fe®

’

. 0
E hai = E +
Fe' /Fe?’ p Fe'' /Fe?

D2 = 0,788V
Fe? 0’1 -
Nhu vay, cuc phai la cuc duong, cuc trai 1a cuc am

Epn = 0,788 - 0,752 =0,036V

Cac nua phan ing:
Catot ®: Fe¥' + e —= Fe¥*
Andt@: Fe¥' —= Fe¥' + le ,
AG = - nFEpin = - 1.96500.0,036 = - 3474)
b) Lic can bang: X '
Tai dién cuc trai: [Fe 1 = 0 l +x;[Fe*] = 02 -x
Tai dién cuc phai: [Fe*'] = x; [Fe*'] = 0,1 +«x
O,] +x  0,2-x

Do khi cén bang: E, = E, = = = x =0,05M
0,2-x 0,1+x

= Fe’'| = [Fe' | = 0.15M
¢) Dién lugng trao déi qua day dan la:
Q =n/JF =0,05.96500 = 4825C.

18.
a) Ta c6 két qua sau:
Thir tu Pin gém Hiéu dién thé caa pin
Dién cuc Dién cuc -

1 3 5 0,96 +1,66 =262
2 1 5 0,77 + 1,66 = 2,43
3 2 5 0,36 + 1,66 =202
4 4 5 0,1 +1,66=1,76
5 3 4 0,96 - 0,10 = 0,86
6 1 4 0,77-0,1 =0,67
7 3 2 0,96 - 0,36 = 0,60
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8 1 2 0,77 -0,36 = 0,41
9 2 4 0.36 - 0,10 =0,26
10 3 1 0,96 - 0,77 = 0,19
b) Theo bang a, trong mdi truong axit (C(S"}~I+ hoac H;07) NO; thé hién tinh oxi

_ hoa manh hon nhiéu so v&i mdi trudomg trung tinh (chi c6 H>0). Cu thé:
O dién cuc:
J dién cuc 3: NO; +3e + 4H — NO + 2H,0
J dién cuc 4: NO; +2e + 1,0 - NO; + 20H
¢) Phan g xay ra & mdi dién cuc nhu sau:
Diéncuc 1: Fe' + le == Fe?'
Pién cuc 2: [Fe(CN)e]” + e = [Fe(CN)s]*
Dién cuc 3: NO; + 4H" +3e —= NO + 2H>0 -

Dién cuc 4: NO; + H,0 +2¢ == NO; + 20H"

s

Dién cuc S: AP+ 3c = Al
Phan (g xay ra trong pin L ]
Nguyén tac khi 1ap pin la dién cuc c6 thé dién cuc (ti€u) chuan duong hon sé la
di¢n cuc duong (+) dat & bén phai, diéncyuc kia la di¢n cuc 4m (-) dét bén trai.
Cu thé: ‘
ePina: Diéncuc S bién cuc 2
IXAl - A" + 3e
3x| [Fe(CN)o]* +¢ — [Fe(CN)e]*
AT F3Fe(CNY) = AP F 3FCNYl-
ePin3: Diéncucs biéncuc 3
Ix| Al - AP+ 3c |
NO; +4H" +3e —» NO + 2H0
Al + NO; + 4H" - A" + NO + 2H,0
e Pin o: Dién cuc 4 Diéncuc 3 ‘
2x| NO; +4H +3e > NO + 2H,0
3xINO; + H,O +2e — NO, + 20H"
2Al + 5NO; +2H" — 2NO + 3NO; + H,O
19.a)e A + AgNO;: CAg, =0,075M;C_ =0,025M;C, = =0,050M
Ag-  + 17— Agld
0,025 « 0,025
Ag + Br- - AgBrl
0,050 « 0,050 '

g

Ix
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Trong dung dich xuét hién dong thoi hai két tia Agl va AgBr
Agl &= Ag" + 17 Ksagy= 1070 (1)
AgBr &= Ag" + Br  ;Ksamn=10" (2
Do Kgagty << Ks(agusry nén can bang (2) 1a can bang chu yéu trong dung dich.
AgBr &= Ag" + Br™ ; Kgagn=10"2?
X

X
=x= Ky, V10727 210 . M= [Ag']
AgBr +le &= Ag + Br-

N . ]
E, = I‘A/\gBr//\g =k (/)\gm//\g + 0,05921g?

1

= E'g"img + 0.05921gKngnr + 0,0592lg

[Br™]
=EL a + 0.0592lg[Ag ] = 0,799 +0,05921g10®' = 043492 V
¢ Dung dich X :

Ag" + Cl” - AgCH

0,010 0,030

- 0,020
AgCl —= Ag" + CI- ; Ksageny = 107190

X (x +0,020)

= x(x +0,020) = 10" = x=10%M = [Ag"]
=b =E} .+ 00592lg[Ag"] =0,799 +0,05921g10** =0,30764 V

Do E; <E; nén dién cuc Ag trong B 1a cuc (+), cuc Ag trong X 1a cuc (-).
So db pin :
© AglAgCl, C170,020 M| | AgBrl, Agld |Ag @
b)
Epin = E; - Ex = 0,43492 - 0,30764 =0,12728 V
¢) Phuong trinh phan tmg:
® Anoét (-) : Xay ra su oxi hoa
Ag + CI” == AgCl + le
e Catdt (+) : Xay ra su khur

AgBr + le &= Ag + Br~

Eagorns Ehcny
AgBrl + CI° == AgCHl + Br- ;K=10 092  _ DSt _ .0
I<S(AgCl)
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E®, K
=gk = — P =g M0 = K =107
0,0592 Kgaen

20. a) Tinh pH ctia dung dich: Na,$ —2Na™ + S%
0,01 - 0,01
KI > K + I°
0,06 — 0,06
Na,SO; — 2Na™ + SO;°
0,05 —> 0,05
S + H,0 —=HS  + OH~ : Kpy= 107" (1)

SO? + H,0 &= HSO, + OH™ ;Kyp=10" )
Kp1) >> Kp2) nén can bang (1) quyét dinh pH cia dung dich:
S* + H,0 &—=HS  + OH™ ;K= 10"

Hoic : AG Y, = -RTInK = -nFE’

pin

Can bang: (0,01 -x) X X
2
X =10M = x2+ 0,0794x -107 =0
0,01-x

— x =898.10° = [OH ]=898.10" = pH=11,95
b) Pb2* + ST —  PbSY ;K/'=10%

0,09 « 001
0,08

Pb*  + SO¥ — PbSOs¥ ;K'=10""
0,08 . « 005

0,03

Pb>" + 21 — Pbl K =10"°.
0,03 0,06

Thanh phéan hdn hop: Két tia A : PbS, PbSO4, Pbl.
Dung dich B chira: K* 0,06M; Na’ 0,12M
Ngoai ra con c6 cac ion Pb*" ; SO4* ; S% do két tua tan ra.

-7.6
Do tan cua cac két tua: Pbl,:S= ,3’ 104 =107"M;

PbSO,: S = V107# =107 M; PbS: S=v107 =10""M
Bai vi do tan cua Pbl, 14 16n nhit nén can bang chi yéu trong dung dich 1a cén
bang tan cua Pbl,.
Pl == Pb* + 21" ;Ks

Do d6 [Pb*'] = 1027 =2.10°M va[l |=4.10°M.
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-78
5021 = 10 = 51058 = 79.10°M << [Pb?]
! 2.10°° '

I [ 24 2+
[S7] = o =107 << [Pb?]

Cac nong do SOj’ . S* déu rét bé so véi nong do Pb®", nhu vy noéng do Pb*" do

PbS va PbSOj tan ra la khong dang ké nén cach giai gan dung trén 1a hoan toan
chinh xac.
° Nhér} biét cac chit co trong két tua A:,PbS; PbSOy; Pbl,.
Cho két tua hoa tan trong NaOH du : Két tia PbS khong tan, c6 mau den.
Dung dich ¢6 PbO; , SO, 1", OH .
PbSO, + 4OH™ — PbOZ" + SO + 2H,0
Pbl, + 40H — PbO; + 21" + 2H,0 |
Nhan ra ion SO; : cho BaCl, du: c6 két tua trang BaSOs, trong dung dich ¢é
PbO ,OH ,Ba’’,1".
Nhanra I, Pb’": axit hoa dung dich bang HNO; dur sé c6 két tiia vang Pbl, xuét hién:
OH + H - H0
PbO} + 4H — Pb* +2H,0
Pb” + 21 - Pbhl
¢) Axit hod dung dich X:
$*+2H" - H,S
Vi €, ¢ =0,010 < S, ; nén H,S chua bio hoa, khdng thoat ra khéi dung dich.

Phan {rmg:

‘ 2Fe’" + IS — 2Fe*” + SI + 2H" ;K =10"
0.1 0.01
0,08 - 0,02 0,02
2Fe + 2I' - 2F*  + L ; K=10"8
0,08 0,06 0,02
0,02 - 0,08 0.030

Thanh phan trong dung dich: Fe** 0.020M ; Fe?* 0,080M; 1, 0,030M :
H': 0,02M

o =077 + 0,0591g% = 0,743V (cuc duong)

’

Fe'' /1
Eca = 0,244V (cuc am)
= Epin=E) = E() =0,743 - 0.244 = 0,499V
So do pin:
® Hgl Hg,Cly, KCl bdo hoal| Fe**, Fe?* | Pt @
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Cuc 4m (andt): 1x|2Hg + 2C1° <= Hg,Cl, + 2e
Cuc 4m (catdt): 2x | Fe” + e = Fe*"
Phan img: 2Hg + 2Fe’™ + 2C1I° — HgCld + Fe™
21.
a) Ag  + H,0 &= AgOH + H' Ky=10" (D
Pb* + H,O —— PbOH + H' cKy=107% ()
Do K, >> K; nén cin bang 2 quyét dinh pH cua dung dich
b)
a) Dung dich B: Thém KI: C,_. =0.025M; C,,.. =0,050M; C| =0,125M; C,|
=0,10M
Ag + 1T o Agld

0,025 0,125
- 0,10
Pb>" + 217 — PbhLi
0,05 0.10

Trong dung dich c6 dong thoi hai két tia Agl va Pbl,.
Agld &= Ag" + T ;Ko = 10" (3)
Pbl, 4y —= Pb* + 2r : Ko = 1078 (4)
K, << Kj,, vay trong dung dich cén bang (4) la chu yéu. Su tao phtrc hidroxo cua
Pb*" 1a khong dang ké vi co H' dur:
Pb?' + H,O0 —= PbOH" + H™ ; K,=10"*

+ -7.8
PROH T _ 10— _ 6% - [pboIT] << [Pb?]

[Pb*'] 10"
Trong dung dich :
Pbhby & Pb* + 2I' ;Keo =1.107%¢
X 2X
= 2x)’x =107 = x=1,51.10°M = 2x = [I1=2,302.10"°M
. K, 107" .14
= [Ag']=—L = - =331.10"M
(I'] 3,2010°

E cua cuc Ag trong dung dich B:

Ag + le &= Ag
E, =E] . + 00592Ig[Ag] =0.799 + 0.05921g3.31.10™"
E; =0.001V
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Dung dich X:
Ag" + SCN™ — AgSCN

0,010 0,040
- 0,030 0,010
AgSCNY = Ag" + SCN Ky =107120

0,030
X (0,030 + x)
= x(0,030 +x) = 102 = [Ag"]=x=3,33.10"'M
E, =0.799+0,05921g|Ag" |= 0,799 +0,05921g3,33.10™"
E, = 0,179V
ViE; > E|, tacd pin g?)m cuc Ag trong X la cuc duong (catdt), cuc Ag trong B
la cuc &m (andt). So do pin:

Agly l ' AgSCN §

© Ag
Pbl,y SCN ~0,03M

Ag ©@

B) Suit dién dong cua pin:
Epin =E>-E; =0,179 -0,001 =0,178V
) Phuong trinh phan {mg:
Cuc duong: AgSCNY + le —— Ag + SCN~
Cuc 4m: Ag + 17 &= Agll + le

AgSCNY + I == Agll + CN-

y K=oy 102

Koagy 107
¢) ) Thém NaOH vao dung dich B:

Pblod + 40H™ — PbO; + 2H,0 + 2I°

Nong 46 1° sé ting lén, do d6 nong do Ag’ giam xudng, E, cling giam = E;, tang.
B) Thém it Fe’* vao dung dich X: Fe® + SCN~ — FeSCN?'
Néng do ion SCN~ giam, do d6 nbéng d6 ion Ag" tang, E, tang = Eyin tdng.
22.

a) 210, +16H" + lde == Iyr) + 8H,0 ; E) o =1L31V=E]
2107 + 12H' + 106 &= L(r) + 6H0 ; EY =119V =E]

2HIO + 2H" + 2e &= Iy(r) + 2H,0 ; Elion, = 1,45 V=E]

L) +2e — 2I ;B =054V=E]
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by 210, + 16H + lde &= L) + 8H,0 ;AG’ = - 14FE°
L(r) + 6H,0 == 2I0; + I2H" + 10e ;- AGS = 10FE}
210, + 4H" + 4c = 210; + 2H,0 ;AG] = -4FE] =AG’ - AG)

_TE}-SE) _ 7.131-5.119
2 2
210, + 12H" + 10e <= L (r) + 6H,0; AG‘; — -lOFE‘Z’

L(r) + 2H,0 & 2HIO + 2H" + 2 ; -AG] = 2FE!
3 3

= E° = 1,61V

210, + 10H" + 8¢ == 2HIO + 4H,0 ; AG, =-8FE! =AG! - AG®
SE;-E _ 5.119-145
4
¢) Vi E¢ < E% nén & pH = 0 HIO tu phan huy theo phan img:
4x[2HIO + 2H" + 2e == L) + 21L0 ; (K3)*
Ix|2HIO + 4H,0 —= 210, + 10H" + 8¢ ; K_'

SHIO &= 2I,(r) + HIO; + 2H,0
4(1,45-1.125)
=>K=(K3)"'K,' =10 %% =102
Viy dang kém bén nhét vé mat nhiét dong hoc 1a HIO, cac dang khac:
10,,10,, . I" déu bén & pH = 0.
d) o) Thanh phan cua hdn hop sau p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>