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Hudng dan sir dung sach
Trong mai bai hoc gébm cac ndi dung sau:

MG PAU
@ F Khéi dong, dat van dé, goi md va tao hiing thi vao bai hoc

HINH THANH KIEN THUC MGl

> % Hoat dong hinh thanh kién thiic méi

@ }Théo Tuin

@ F Tom tat kién thiic trong tam
LUYEN TAP

@ F Cling c6 kién thiic va rén luyén ki ning da hoc

VAN DUNG

kién thiic va ki ning di hoc vao thic tién

i6i thiéu thém kién thic va Ging dung lién quan dén
i hoc, gitip cdc em ty hoc 6 nha
Céc ki hiéu viét tat trong sach

s

() |soid chitrn

(D liquid chit long

(2) gas chat khi (hoi)

(ag) aqueous chit tan trong nudc (dung dich)

193 bond energy nang lugng lién két

i activation energy nang luong hoat hoa

SATP standard ambient temperature and pressure | diéu kién chudn vé nhiét do va dp sudt
AH enthalpy change bién thién enthalpy

A;Hjg, | standard enthalpy of formation at 298 K enthalpy tao thanh chuan 6 298 K

A Hjy, | standard enthalpy change of reaction at 298 K | bién thién enthalpy chudn ctia phin ting 6298 K

AS entropy change bién thién entropy
A rsgss standard entropy change of reaction at 298 K | bién thién entropy chuén ctia phan ting 6 298 K

A, G, | standard free energy change of reaction at 298 K | bién thién ning luong tu do chudn ctia phan ting 6 298 K
TCVN Tiéu chuin Viét Nam

Hay bdo qudn, giie gin sdch gido khoa dé danh ting
cdc em hoc sinh lop sau!




L3I NOI PAU

Céc em hoc sinh than mén!

Bén canh néi dung gido duc c6t 16i, trong mdi ndm hoc, cac em yéu thich khoa
hoc tu nhién sé dugc chon hoc mot s6 chuyén dé hoc tap. Muc tiéu cuia cac chuyén
dé bao gom: Md& réng, nang cao kién thiic hoa hoc dép ting yéu cau phan hoa sau &
cap Trung hoc pho thong; Tang cuong rén luyén ki nang thuc hanh, hoat dong trai
nghiém thuc t€ lam co s& gitip hoc sinh hiéu rdé hon cac quy trinh ki thuat, cong
nghé thu¢c cac nganh nghé lién quan dén hoa hoc; Tim hi€u sau hon vai tro cia
hoa hoc trong doi séng thuc té, nhiing nganh nghé c6 lién quan dén hod hoc dé cac
em co co s¢ dinh huéng nghé nghiép sau nay, ciing nhu c¢6 di nang luc dé€ giai quyét
nhiing van dé c6 lién quan dén hod hoc va tiép tuc tu hoc hoa hoc suét doi.

Sach gido khoa Chuyén dé hoc tap Hoa hoc 10 sé gidi thiéu 3 chuyén dé sau:

Chuyén dé 1. Co s6 hoa hoc: Bao gébm nhiing kién thiic nang cao vé lién két hoa
hoc, phan ting hat nhan, nang lugng hoat hoa ctia phan ting hoa hoc, entropy va bién
thién nang lugng tu do Gibbs. Nhiing kién thiic nay sé gitip cac em hiéu sau hon vé cau
tao chat va li thuyét cac qua trinh hoa hoc, cling nhu ting dung hoa hoc trong thuc te.

Chuyén dé 2. Hoa hoc trong viéc phong chong chay, né: Dya trén co s& kién thiic
hoa hoc, cung cdp cho cac em nhiing khai niém vé phan ting chay né, ciing nhu viéc
phong chéng chay né.

Chuyén dé 3. Hoa hoc va cong nghé thong tin: Gidi thiéu nhiing ting dung ctia
cong nghé thong tin trong viéc viét cong thiic, m6 phong céu tric phan tu, thyc hién cac
thi nghiém hod hoc ao va mét s6 tinh toan lién quan dén hoc tap va nghién ciiu hod hoc.

Sach gido khoa Chuyén dé hoc tap Hoa hoc 10 la cuén séch thudc bé sach gido
khoa Chan troi sang tao cia Nha xuat ban Gido duc Viét Nam. Sach dugc bién soan
theo dinh hudng phat trién phdm chat va nang luc ngudi hoc, gitp cac em khong
ngling sang tao trudc thé gidi tu nhién rong I6n, dong thoi tao co hoi cho cac em
van dung kién thiic vao cudc sng hang ngay.

Cac tac gia hi vong cudn sach gido khoa Chuyén dé hoc tap Hoa hoc 10 sé la
nguoi ban dong hanh hiiu ich cing cac em kham pha thé giéi ty nhién dudi goc do
hoa hoc, van dung kién thtc, ki ning hoa hoc vao thuc tién va dinh huéng nghé
nghiép cho tuong lai.

CACTACGIA
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Chuyén dé 1

CO SO HOA HOC

Lién két hoa hoc
MUCTIEU;

— Viét duoc cong thitc Lewis, st dung dugc mé hinh VSEPR dé du doan hinh hoc
cho mot s6 phan tir don gian.

— Trinh bay dugc khai niém vé su lai hod AO (sp, sp?, sp°), van dung gidi thich lién
két trong mot s6 phan t.

@ Hinh hoc phan t (hinh dang phan t) cta mét chat rat
quan trong trong viéc xac dinh cach thiic phan tirchat dé
tuong tac va phan Ung véi cac phan ti chat khac. Hinh
hoc phan t cling anh hudng dén nhiét d6 so6i va nhiét
d6 néng chady clia chat. Nhiéu dac tinh cta chat duoc giai
thich tur dit liéu hinh hoc phan td ctia né.

Yéu t6 nao quyét dinh hinh hoc phan ti cac chat?

-

A\ Phan tl nudc 6 cau tric dang géc

&) CONG THUC LEWIS

"> Tim hiéu cdng thicelectron va cong thiic theo Lewis

Cong thiic Lewis clia nguyén tlii mot nguyén t6 hod hoc biéu dién @
cac electron hoa tri (minh hoa bang cac dau “+”) xung quanh ki 1 Viét cong thic Lewis cla
hiéu nguyeén ti ctia nguyén t6 hoda hoc do. nguyén ti oxygen va

. nguyén tir magnesium.
Vidul: Na., $Ce & :
2 Viét cong thuic electron

Cong thuic electron ctia mét phan tii biéu dién cac electron hoa ciia phan ti methane
tri riéng clia cac nguyén tu trong phan ti va cac cdp electron (CH)
.

chung trong phan tii do.
Vidu2: HsClz, :C1:Clz, H 20t H

ee =
Khi thay moi cdp electron chung bang mot gach néi “-”, thu dugc

cong thic Lewis (Bang 1.1).
Bang 1.1. Céng thuc electron va cong thiic Lewis ctia mét sé phan tdr

(6ng thiic SN H :ﬁ: H |, .. s
electron H '9' H ;_'I 0 Ca0:
se H—.N.—H o6 o
(dng thifc Lewis H—Q—H | O=0C=0:
H




®

Cong thiic Lewis dugc viét dua trén cong thiic electron, trong

«K »

d6 moi cap electron chung dugc thay bing mot gach néi “~

"> Tim hiéu quy tac viét cong thiic Lewis ciia mdt phan ti hay ion

Buéc 1: Tinh tong s6 electron hoa tri ctia phan ti hay ion can
biéu dién.

Buiéc 2: Xac dinh nguyén tli trung tam va vé so d6 khung biéu
dién lién két gitia nguyén tl trung tam véi cac nguyeén ti
xung quanh qua cdc lién két don. Nguyén ti trung tam
thuong la nguyén ti ¢c6 do6 am dién nho hon (ngoai tru
mot s6 truong hgp nhu CLO, Br,O, H,O,NH,, CH,, ...).

Budc 3: Hoan thién octet cho cac nguyeén tt cé do am dién lén
hon (tru hydrogen) trong so do.

Tinh s6 electron hoa tri chua tham gia lién két bang cach
14y tong s6 electron trii s6 electron tham gia tao lién két.

Néu electron hod tri con du, dat s6 electron hoa tri du
trén nguyén tu trung tam. Ki€m tra nguyén tu trung tam
da dat quy tac octet chua.

Néu nguyén tu trung tam chua dat quy tic octet, chuyén
sang Budc 4.

Buidc 4: Chuyén cip electron chua lién két trén nguyeén ti xung
quanh thanh electron lién két sao cho nguyén ti trung
tam thoa man quy tac octet.

Vi dy 3: Viét cong thuc Lewis ctia phan ti CO.,.
Budc 1: Téng s6 electron hod tri clia phan ti CO, la:
4+6x2=16
Budc 2: So d6 khung biéu dién lién két ctia phan ti CO,:
0—C—-0
Buidc 3: S6 electron hoa tri chua tham gia lién két trong so do la:
16 -2%x2=12

Hoan thién octet cho cdc nguyén ti c6 d6 am dién lén
hon trong so do: v
:0—C—0:
(L] oW

S6 electron hoa tri conlai: 12 — 6 x 2 = 0.
Nguyén tii trung tam C c6 4 electron hoa tri, chua dat octet.

@

Khi dung chlorine
dé khu trung hé boi,
chlorine sé phan ting
Vi urea trong nudc ti€u
va mo6 hoéi nguoi tam,
tao hop chat nitrogen
trichloride (NCL), gay
ra nhiéu tac dong xdu
dén stc khoé nhu do
mdt, hen suyén,

Viét cong thic Lewis
ctianitrogen trichloride.

®

3 Hay tinhtong 56 electron
hod tri ciaphan tdrBF .

4 Xac dinh nguyén tu
trung tam trong BF.
Ldp so do khung clia
phan t(BF..

5 Thuc hién Budc 3 cho
phan tu BF, va cho biét
€6 can tiép tuc Bugic 4?



Buéc 4: Vi C chua dat octet, can chuyén mét cap electron cua
moi nguyeén ti oxygen thanh cip electron chung gitia C
va O dé C dat octet. Cong thtic Lewis ctia phéan ti CO,
thu duoc la:

:0=Cc=0:

€) HINH HOC MOT SO PHAN TU

"» Tim hiéu mé hinh VSEPR (Valence Shell Electron Pair Repulsion —
Luc day ctia cac cap electron hoa tri)

Lién két cong hoa tri la lién két c6 tinh dinh hudng trong khong
gian, lam phan tt c6 nhiing hinh dang nhat dinh, d6 1a hinh hoc
phan t.

Mo hinh VSEPR dua vao su ddy nhau gitia cac cap electron
chung va cdc cdp electron riéng clia nguyén tii trung tam trong
cong thiic Lewis dé€ du doan hinh dang phan tii hodc ion.

Theo mo6 hinh VSEPR, mét phan tii bat ki c6 cong thiic VSEPR:

Trong dé: A la nguyén tif trung tam,

X la nguyén tii xung quanh (phéi t).

n la s6 nguyén ti X da lién ket véi nguyén ti A.

E la cdp electron riéng ctia nguyén tti A(cting c6 thé la 1

electron hod tri riéng clia A, nhu trong truong hgp NO,).

m la s6 cdp electron riéng cuia nguyén tu A.

Gid tri (n + m) quyét dinh hinh hoc phan ti AX E .
Vi du 4: V6i phan ti NH,, ta co:

H—N—H AXE,
I |
H

— m=1

No¢i dung mo hinh VSEPR bao gom:

1. Hinh hoc phan tii phu thudc vao téng s6 cac cap electron hoa
tri cia nguyeén tu trung tam (n + m).

Viét cong thic Lewis
caphantiCd,

@®

6 Theo cong thic Lewis
clia nudc, phan tl nudc
€0 bao nhiéu cdp electron
chung va bao nhiéu cap
electron riéng 6 nguyén
td trung tam?

7 Xdc dinh gid trin, m
trong cong thic VSEPR
clia phan tir 50,. Cho
biét cong thic Lewis

cla 50, la
/S\ .
..00 '-0'.

§ Viét cong thic VSEPR
ctaH,0, NH, va SO,



2. Cac cap electron hoa tri dugc phan b6 xung quanh nguyén tu trung tam sao cho luc day
gitia chung la nho nhat.

3. Luc day cna cac cap electron chung (X) va cdp electron riéng (E) giam theo thu tu:

E-E>E-X>X-X

"> Mo ta hinh hoc mdt so phan tir

CongthiacAXE

Bang 1.1. M6 ta hinh hoc mét s6 phan ti AX E

Néidung

Dang hinh hocclia

phén ti tuong ting

m=0 | AX, | Dégiam ti da luc day giila 2 cap electron chung, 2 cap electron nay phai chiém 2 khu vitc
dién tich m sao cho luc ddy giira ching la nhd nhat nén phan ti cd dang duong thang, goc e—o0—9
hoa tri lién két la 180° (nhu'Be(l,, BeH,, CO,, ...). Mo hinh phan ti AX,
AX, | Dégiam t6i dalyc ddy giifa 3 cap electron chung, 3 cap electron nay phai chiém 3 khu vutc dién
tich &m sao cho luc ddy giita chiing la nhd nhét nén phan tir ¢ dang tam giac phang (vi du
BF;50,;...):
Mé hinh phan tir AX,
AX, | Dégiam tdi dalyc day giita 4 cap electron chung, 4 cap electron nay phai chiém 4 khu vuic dién
tich am sao cho luc day giiia chiing la nhé nhat nén phan tir cé dang tir dién (vidu CH,, ...).
s
9
Mo hinh phan tirAX,
m=1 | AXE | Dégidm toidalycdaygiia3 cip electron hodtri(gom2 cap electron chung va 1 cép electron &)
riéng), 3 cap electron nay phai chiém 3 khu vuc dién tich am sao cho luc day giiia chiing la
nhd nhat. Tuy nhién cdp electron riéng day manh hon lam goc lién két giam, nén nho hon
120° (vidy SO,,....). Mo hinh phan ti AX .
AXE, Dé giam t6i da luc ddy giita 4 cip electron hoa tri (gom 3 cap electron chung va 1 cap electron .
riéng), 4 cap electron nay phai chiém 4 khu vuc dién tich am sao cho luc day giiia ching la o/(.‘._‘
nhd nhat. Tuy nhién cap electron riéng day manh hon lam goc lién két giam, nén nho hon ]
109,5° (vidyNH,.....). M3 hinh phan ti AX E,
m=2 | AXE, DE giam t6i da luc ddy giita 4 cap electron hod tri (gém 2 cép electron chung va 2 cap electron -
riéng), 4 cap electron nay phai chiém 4 khu vuc dién tich am sao cho I ddy giira chiing la nho _3)*60
nhat. Tuy nhién 2 cap electron riéng day manh hon lam géc lién két giam manh hon so véi
trudng hop AXE, tuong ing (viduH0, ...). M hinh phan tir AXE,

Hinh hoc mot s6 phan tu chi phu thudc vao tong s6 cac cap
electron hod tri (lién két va chua lién két) chia nguyén tu
trung tim.

e

S¢ dung mod hinh
VSEPR dé du dodn hinh

hoc cia phan tir CS..

&) SU LAIHOA ORBITAL NGUYEN TU
® Tim hiéu khai niém lai hoa orbital

Trong phén ti methane, d¢ dai cac lién két C-H déu nhu nhau,
céac goc lién két HCH déu biang nhau. Pay la két qua cta sy té



hop 1 orbital 2s véi 3 orbital 2p clia nguyén tii carbon, tao thanh
4 orbital mdi ¢ ning lugng bang nhau, ¢6 hinh dang, kich thudc
giong nhau, huéng dén 4 dinh cta hinh td dién déu. D6 la su
lai hoa orbital nguyén tii. Bon orbital lai hoa nay sé xen phu véi
4 orbital s ctia 4 nguyén ti hydrogen tao nén phan tii methane.

9‘%95

A Hinh 1.1. M6 hinh md phong cau triic phan t methane

"« Lai hoé orbital Ia sy t6 hop cdc orbital ctia cing mot nguyén
tti dé€ tao thanh cdc orbital méi c6 nang lugng bang nhau, hinh
dang va kich thuéc giong nhau, nhung dinh hudéng khac nhau
trong khong gian.

« Diéu kién dé€ cac orbital nguyén ti (AO) c6 thé lai hoa véi
nhau la chung ¢6 niang higng gan bang nhau.
+ §6 AO lai hod bang tong s6 AO tham gia lai hod.

'» Tim hiéu mét s6 dang lai hoa ca ban
a) Lai hoa sp
Trong mot nguyén ti, 1 AO ns t6 hgp véi 1 AO np tao ra2 AO lai
hod sp c6 goc lien két 180°.
Lai hod sp con dugc goi 1a lai hod dudng thing.

1 orbital s 1 orbital p 2 orbital lai hod sp

A Hinh 1.2. Sy hinh thanh cac orbital lai hoa sp

Vidy 5: Sy tao thanh phén ti beryllium chloride (BeCL).

Cau hinh electron cuia Be: 15?252

1 AO 2s t6 hgp v6i 1 AO 2p, tao 2 AO lai hoa sp.

9 Vi sao goc lién két
HCH trong phan td
methane khong thé
la 90°?

10 Em ¢6 nhdn xét gi vé
hinh dang, kich thudc,
ndng lugng va hudng
clia cac orbital nguyén
tirlaihod?

11 Néu tong so cc AO
tham gialaihodla 3 sé
tao ra bao nhiéu AO lai
hod?



12 Nguyén ti carbon
trong phan ti (0,
¢ trang thdi lai hod
nao? Gidi thich lién
két hoa hoc tao thanh
trong phan ti CO, theo
thuyét lai hod.

Cac AO trong nguyén tlr Be Céc AO trong nguyén tu Be
chua lai hod & trang thai lai hod sp

2 AO lai hoa sp clia nguyén tti Be xen phu véi 2 AO p clia 2
nguyén ti Cl tao thanh 2 lién két o hudng vé 2 phia clia mot
duong thang. Goc lién két 1a 180°.

lién két o lién két o

= .% il

%lx__ -

 _—

A Hinh 1.3. Syhinh thanh phan ti beryllium chloride (BeCl )

b) Lai hoa sp?
Trong mot nguyeén tii, 1 AO ns t6 hgp véi2 AO np taora 3 AO lai hoa 13 Theo m6 hinh VSEPR,
sp* huéng vé 3 dinh clia mot tam gidc déu. 3 AO nay nam cliing mot phan tu formaldehyde
mit phang. Géc tao boi hai truc cia hai AO la 120°. @ dang tam gidc
Lai hod sp? con dugc goi 1 lai hoa tam giac. phang. Xdc dinh trang
Tam giéc phing, thdilai hod ctia nguyén
goc 120° tU trung tam carbon.
Cho biét formaldehyde
€@ ¢ong thiic nhu hinh
= - o@ Lai hod sau day:
Nyl H
>C=O
H

1 orbital s 2 orbital p 3 orbital lai hod sp?

o R A\ (ong thiic phan ti formaldehyde
A Hinh 1.4. Su hinh thanh cac orbital lai hod sp?

Vi dy 6: Su tao thanh phan td boron trifluoride (BE,).
Cau hinh electron ctia B: 1s?2s?2p".
1 AO 2s t6 hgp v6i 2 AO 2p tao 3 AO lai hod sp*

10



___________ AO p khoéng lai hod

E E Té, hdp I'"""""""-'I
ol st s
25 |
Céc AO trong nguyén ti B Céc AO trong nguyén ti B
chua lai hoa @ trang thai lai hoa sp?

3 AO lai hoa sp? ctia nguyén tii B xen phti v6i 3 AO p ctia 3 nguyén ti
fluorine tao thanh 3 lién két o huéng vé 3 dinh clia mét tam giac déu.

;}1

A Hinh 1.5. Su hinh thanh phan ti boron trifluoride (BF )
¢) Lai hoa sp?
Trong mdt nguyén i, 1 AO ns t6 hop v6i 3 AO np tao ra 4 AO
lai hod sp® hudng vé 4 dinh ciia mét tii dién déu. Goc tao bai hai
truc ctia hai AO la 109,5°.
Lai hoa sp* con dugc goi la lai hoa ti dién.

z

Z

X

1 orbital s 3 orbital p

\ Lai hoa /j

4 orbital lai hoa sp*
A Hinh1.6. Suhinh thanh cac orbital lai hod sp®

14 Tuong tu nhu cong
thiic VSEPR, co thé du
dodn nhanh trang thdi
lai hod cla nguyén
tlr A (nguyén to s, p)
trong mgt phan t{r bat
ki nhu sau:

«Xacdinh sd nquyén ti
lién két truc tiép vai A.
« Xdc dinh s0 cap
electron hod tri riéng
claA.

- Néu tdng hai gid tri
la 2; 3 hodc 4 thi trang
thdi lai hod cta A lan
lugt Ia sp; sp” hodc sp’.
Du dodn trang thai lai
hod ctia nquyénti C, S
va N trong cdc phan tur
(0, SO, va NH,.

15 Phan t{ chda nguyén
tlr lai hod sp® ¢6 cdu
tric phang khong?
Gidi thich va cho vi du.

11



Vi dy 7: Su tao thanh phan ti methane (CH,). @

Cau hinh electron ctia C: 1s*2s°2p°.

1 AO 25 t6 hop v6i 3 AO 2p tao 4 AO lai hod sp’. Biét nguyén tur oxygen
________________ trong phan t& H0

Zi 2i I_Z_al ¢ trang thdi lai hod
: _ ) . sp’. Trinh bay su hinh

P 5 s Besi il e B thanh lién két hoa hoc
. Tevee, (I il
P LD spP sp sp ! trong phan tH,0.
2]

Cac AO trong nguyén ti C Céac AO trong nguyén tu C
chua lai hoa d trang thai lai hod sp’

4 AO lai hod sp? ctia nguyén tti C xen pht1 v6i4 AO s ctia 4 nguyén
tu hydrogen tao thanh 4 lién két o huéng vé 4 dinh ctia mot tu
dién déu.

L W g
lienkét o lien két o

A Hinh 1.7, Sy hinh thanh phan tirmethane (CH,)

1. Viét cong thiic Lewis clia cac phén ti sau:

a) HCN b) SO,
2. Viét cong thiic VSEPR va du dodn hinh hoc ctia céc phan tii sau:
a) HCN b) SO, c) PH,

3. Trinh bay su tao thanh lién két hoa hoc trong cac phan ti sau dua vao sy lai
hoa ctia cac nguyén tii trung tam:
a) CH, b) C,H, c) NH,

4. Du dodn trang thai lai hoa ctia nguyén ti trung tam trong cac phan tu sau:
a) PClL, b) CS, c) SO,
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Phan tng hat nhan
MUCTIEU.

— Néu dugic solugc vé su phong xa tu nhién; Lay dugcvi du vé suphong xa tu nhién.

—Van dung dugc cac dinh luat bao toan so khdi va dién tich cho phan ting hat nhan.

— Néu duac so lugc vé su phong xa nhan tao, phan ting hat nhan.

— Néu dugc ting dung cia phén ting hat nhan phuc vu nghién ctiu khoa hoc, doi
song va san xuat.

— Néu duoc cac ting dung dién hinh cla phéan (ng hat nhan: xac dinh nién dai
c0 vat, cdc ing dung trong linh viic y té, nang luong, ...

@Nhén loai luén di tim nhitng nguén nang
luong xanh, sach va chi phi thap, nhung
nang lugng hoa thach ré thi gay 6 nhiém
moi trudng, nang lugng tai tao sach thudng
¢6 chi phi cao, nang lugng hat nhan gay nén
cac rui ro vé phong xa. Nhitng han ché trén
sé dugc khac phuc khi cong nghé Mat Troi
nhén tao phat trién thanh cong. Mat Trai .
nhan tao la |6 phan tng hat nhén, thic day AL phan g hat nhan KSTAR (

- , o R = ‘ Han Qudc), trong du'én
phan Ung xdy ra gilia 2 hat nhan tritium va - MatTri nhan tao, dat 100 triéu do Celcius va la thiét bi dau

deuterium, nham gidi phéng nang lugng tién duy tri mic nhiét nay trong 20 gidy
phuc vu cho nhan loai. Phdn tng hat nhan la gi? Phan ting hat nhan dugc iing dung
trong nhiing linh vuc nao?

@) PHONG XA TU NHIEN
'® Tim hiéu vé phéng xa tu nhién

Phéng xa la hién tugng hat nhan nguyén ti khong bén viing bi

bién doi thanh hat nhan ctia nguyén tti khac, dong thaoi phat ra biic 1 Trongtunhién, cénhiéu
xa dang hat hodac photon c6 nang lugng l6n, goi la tia phdng xa. dong vi khong bén nhu
3H (tritium), C, %K, ...
chiing bi bién doi thanh
hat nhdn nguyén tu
khdc, hién tugng nay
qoi la gi.

A Hinh 2.1. Autunite, khodng vat chifa uranium
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Trong tu nhién, cac nguyén t6 phong xa tu nhién cé thé phan bo
trong dat, nudc va trong khong khi, dugc chia thanh 4 ho phong xa:
ho uranium, h¢ actinium, h¢ thorium va ho neptunium.
Uranium dugc tim thdy trong ty nhién gém hai dong vi phd bién
#5U (0,711%) va 28U (99,284%). Uranium c6 trong dat da, ciing
xudt hién trong thuc vat va trong cic mé & nguoi; cung ho
uranium con c¢6 **°Ra va cac san phdm phan ra cia n6 nhu **Rn,
210Pb, 29Bj, ... Thorium chi c6 dong vi **Th xuat hién trong
tu nhién, cac dong vi con lai déu khong bén.

» Phong xa tu nhién la hién tugng cac nguyén t6 ty phat ra tia
phong xa, khong do tac dong tii bén ngoai.

» Cac nguyén t6 phong xa tu nhién xudt hién & nhiéu noi:
trong long dat, 16p dat da bé mat, khong khi, nguon nud, ...

C6 nhiéu dang buic xa dugc phat ra nhung khong do hién tugng phong
xa, chang han bong den c thé phat ra biic xa dudi dang nhiét va anh
sang, nhung khong phai la chat phong xa.

» Tim hiéu thanh phan va dac diém tia phéng xa

Tia phong xa gém c6 hat alpha (o), hat beta () va biic xa dién tu
gamma (), dugc goi tuong ung la phong xa o, phong xa f va
phong xa v.

« Hat a (;He) la hat nhén nguyén tt helium, gobm 2 proton,
2 neutron va khong cé electron, nén mang dién tich duong.
Hau hét cac dong vi phong xa c6 Z > 83 Ia phong xa theo kiéu a.

Viduphéngxao:  “mRa — % Rn+ 7He

« Hat B (_‘;e) c6 dién tich -1 va s6 khéi bang 0. Phong xa B xay ra
trong cac hat nhan cé nhiéu neutron, khi neutron chuyén thanh
proton va electron c¢6 nang lugng cao, bi day ra khoi hat nhan

dudi danghat p:  on—1p+ e

ViduphéngxaP: “C N+ %e

Hat B* ( ﬁe) con goi la positron, c6 cung khoi lugng véi electron
vamang dién tich +1. Phong xa B* xdy ra khi proton chuyén thanh
neutron va positron c6 ning lugng cao: jp — jn+ Je

Vi dy phéng xa p*: ;C ="1B+ ‘e

) Phéng xa B I tén goi thay cho phéng xa B -, do phdngxa B ~ phd bién hon p *.
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2 Quan sat Hinh 2.1 va

doc thong tin, cho biét
dong vi uranium nao
ton tai pho bién trong
tu nhién?

Xét 2 qud trinh sau:

(1) Dot chdy than cli
(carbon) sé phdt ra
nhiét Iugng ¢d thé ndu
chin thuc pham;

(2) Dong vi "C phan
huy theo phan ting:
'sC— N+

Qua trinh nao la phong
xa tu nhién? Giai thich.

3 Tia phdng xa c6 nhing

loai nao? Cho biét dac
diém ctia timg loai.



« Nhiéu phan ting phéan ra hat nhan tao ra hat nhan mdi & trang
thai kich thich cé mutc nang lugng cao, khi tré vé trang thai co ban
(bén viing) sé phat biic xa dudi dang photon c6 nang lugng cao,
goi la phong xa y. Phong xa y thuong di kem véi phong xa o, p.

$U— 3He + 24 Th’
234 ai 234 ]
Il = o Th+.y

Vi du phéng xa v:

(a) (b)
A Hinh 2.2. M6 hinh phong xa o (a) va phéng xa 7y (b)

Cac tia phong xa c6 kha nang dam xuyén mot so vat chat khac
nhau. Tia B c6 thé di xuyén qua gidy; tia y di xuyén qua gidy, da,
nhua, aluminium, wolfram, ...

Gidy/ Da Aluminium

A Hinh 2.3. Kha nang dam xuyén qua mét s vat chat cliatiaphdng xa

'ﬁaphéng xa gom cac hat va buic xa dién ti:
« Hat o 1a hat nhan nguyén tii helium (5 He).
'« Hat B c6 dién tich —1 va s6 khéi béng 0.

o Tia yla dong photon c6 nang lugng cao.

@®

4 Dac diém cla hat

nhan nguyén t xdy ra
phéngxa  va B* khac
nhau nhu thé nao? So
sanh khoi lugng va
dién tich cda hat B, B*.

Trong 3 loai phong xa
a, B3, v, loai phong xa
nao khdc biét co ban
vGi 2 loai con lai? Néu
su khac biét do.

e

Khi chiéu chum tia
phéng xa (a, B, ) di
vao giia 2 bhan dién
cuc, hudng di cla cac
tia phong xa thay doi
nhu thé nao?
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 Tim hiéu dinh luat bao toan s6 khéi va bao toan dién tich

« Phong xa a
Sau phéng xa a (3He), dién tich hat nhan nguyén ti gidm 2 don
vi va s6 khéi giam 4 don vi.

2X > 3He + 53X
« Phong xa B
Sau phong xa B, dién tich hat nhén nguyén ti tang 1 don vi, s6
khoi khong thay déi.

AX 04 AX
« Phong xa B*
Sau phoéng xa B*, dién tich hat nhan nguyén tu giam 1 don vi, s6
khoi khong thay doi.

PX—je+ AX
 Phong xa v khong lam thay d6i dién tich hat nhan nguyén tu va
s0 khoi ctia nguyén tii.

®

Trong qué trinh phong xa, s6 khéi va dién tich dugc bao toan.

AX > AX +y

&) PHAN UNG HAT NHAN

» Tim hiéu vé phan iing hat nhan
Phan ting hat nhan nhan tao dau tién dugc thuc hién vao nam
1919 bdi Ernest Rutherford (O-nét Ro-do-pho), khi ban cac hat
a do radium phat ra vao hat nhan nguyén tu nitrogen, tao thanh
hat nhan nguyén ti oxygen va phat hién ra hat proton.

‘He+3')N—>70+!p
Thi nghiém bién d6i hat nhan ctia Rutherford la nén mong
cho sy phat hién hat neutron. Pén nam 1932, James Chadwick
(Dém Chat-uych), hoc tro cua Rutherford, da ban cac hat a vao
hat nhan nguyén t beryllium, tao thanh hat nhan nguyén tu
carbon va hat neutron.
JHe+ ]Be— "C +,n
Hat o va hat nhan nguyén tii déu mang dién tich duong nén
tuong tac ddy nhau, chi nhiing hat a c6 dong nang dua 16n méi
thang dugc luc ddy nay. Neutron khong mang dién tich nén khi
béan pha vao hat nhan dé€ tao cac dong vi méi sé dé dang hon.
Déng vi C dugc hinh thanh trong ty nhién do hat neutron (ti
tia va tru) ban vao hat nhan 'N:
N+ AN—>MC+p
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6 Quan st va nhan xét so

khoi, dién tich cla cac
thanh phan truéc va
sau phong xa hat nhan.

Van dung dinh ludt
bdo toan so khoi va
bdo toan dién tich,
hoan thanh cdc phan
(ing hat nhan:

281) s ATh+4He

“aNp —ZPu+ fe

Phdn (ing hat nhdn
trong thi nghiém
cla Rutherford va
(hadwick 6 khdc biét
@ ban nao véi su
phéng xa tu nhién?

Néu su khac nhau cg
ban cla phan tng hat
nhan véi phan ting hod
hoc.



« Phin ting hat nhan la phan ting c6 su bién doi ¢ hat nhan
nguyen tu. Phan ung hat nhan khong phai la phan ting hod hoc.
» Phong xa tu nhién la mot loai phan ting hat nhan.

« Phan tng hat nhan tuan theo dinh luat bao toan so6 khéi va
bao toan dién tich.

'® Tim hiéu phan (ing phan hach, phan (ing nhiét hach va phdng xa
nhan tao

1. Phan tng phan hach

Duéi tac dung ctia neutron, hat nhan nguyén tti phan chia thanh 2
hat nhan mdi, goi la 2 manh phan hach, dong thoi giai phong nang
lugng. Nhién liéu chu yéu ctia phan ting phan hach 1a **°U va #Pu.

Vi dy 1: Khi ban cac hat neutron c6 nang lugng thap vao hat nhan
23U sé xdy ra cac phan ung:

1 235 236 141 92 1 <
o+ U U " Ba+ S Kr+3 n+ nang lugng

o+ U— U '2Ba+ 2 Kr +3 n + ning lugng

921
26 K1

A Hinh 2.4. Qué trinh phan hach #°U

2. Phan ting nhiét hach

Phan ting nhiét hach, con goi la phan ting tong hop hat nhén, la
qua trinh 2 hat nhan hgp lai dé tao thanh hat nhan mdi nang hon,
dong thoi giai phong nang lugng.

Nhién liéu thudng dung cho phan ting nhiét hach la dong vi
deuterium va tritium ctia hydrogen.

Phuong trinh nhiét hach ctia dong vi deuterium va tritium:

D+3T—jHe+,n+ 17,6 MeV"

) Ban vi Megaelectron volt, 1 MeV =1,602 x 10-*J

9 Quan sat Hinh 2.4 va
Vi du 1, hay so sanh
50 khoi clia cac manh
phan hach véi so khoi
clia hat nhan ban dau.

10 Phan (ing nhiét hach
duoc xem la phan (ing
ngugc lai véi phan (ing
phan hach. Gidi thich.
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Phan ting nhiét hach ctia cac hat nhan nhe kém theo su phat sang,
nhu phan ung nhiét hach trong Mit Troi, cac ngoi sao, ... Phan
ting nhiét hach xay ra trong Mat Troi gidi phong nang lugng vo
cung lén 1a 26 MeV (Hinh 2.5).

4 H—jHe+ 2f"+2y

11 Dong vi phdng xa nhan
tao dugctao ranhuthé
nao?

A Hinh 2.5. Phan (ing nhiét hach xay ra trong Mat Troi

3. Phong xa nhén tao

12 Trong Vi du 2, dong vi
Trong nhiéu phén ting hat nhén, ¢6 thé tao ra cic dong vi khong nao la dong vi phong
bén, goi la dong vi phdng xa nhan tao. Cac dong vi nay bi phan ¥a nhantao?
ra tao thanh dong vi bén hon va phat biic xa, goi la su phéng xa '

nhén tao. ;
e
Vi du 2: Nam 1933, Frédéric (Phé-dé-ric) va Iréne Joliot-Curie

(I-ré-na Gi6-li-6t Qui-ri) thuc hién ban pha *Al bang hat a., tao So sdnh diém gidng va
ra dong vi P khong bén, phat ra phéng xa B* va tao thanh *Si: khac nhau cda phdng
xa tu nhién va phong

sHe+ Al - %P+ n xa nhan tao.

30 30 Q- +
5P = 1. 81+

« Phong xa nhan tao la qua trinh bién déi hat nhan khong tu phat, gy ra boi
tac dong bén ngoai lén hat nhéan, dong thoi phat ra tia phong xa.

« Phan ting phan hach va phan tng nhiét hach la phan tng hat nhén, tao ra
nang lugng rat lon.

« Co thé tao ra dong vi phong xa nhén tao dé€ ing dung vao nhiéu linh vuc.

18



€) UNG DUNG CUA DONG VI PHONG XA VA
PHAN UNG HAT NHAN

> Tim hiéu vé iing dung dong vi phong xa va phan ting hat nhan
Dong vi phéng xa va phan ting hat nhan cé tng dung hiiu ich
trong nhiéu linh vuc clia cudc song.
Y hoc
Ung dung ki thuat y hoc hat nhan trong chdn doan va diéu tri
bénh. Mot trong nhiing ing dung la ki thuéat chup hinh phat hién
ung thu bang may SPECT (Single Photon Emission Computed
Tomography — Ki thuat chup cat16p don photon), PET (Positron
Emission Tomography — Ki thuét chup cat 16p phat xa positron),
két hop v6i CT nhu SPECT/CT, PET/CT, giup chian doan ung
thu, ki€ém tra va danh gia mic d¢ hiéu qua ctia cac phuong phap
diéu tri, ...

St dung dugc chit phong xa vao co thé nguoi bénh, ching han,
dung dong vi "'l dudi dang sodium iodide trong diéu tri bénh
nhan ung thu tuyén giap, "*'I sé truy tim va luu lai & nhiing noi
con té bao ung thu hodc cac t6 chiic di can, phat ra biic xa p tiéu
diét t€ bao ung thu tuyén gidp: ‘51 —"%, Xe+p

Xa tri la mot trong nhiing phuong phap pho bién trong diéu tri
ung thu, st dung cac hat va song ¢6 nang ligng cao nhu: tia X
(tia Rontgen (Ron-gen)), tia gamma, chuim tia dién tu, proton, ...
dé tiéu diét hodc phd huy té bao ung thu.

Cong nghiép, nong nghiép, nghién citu khoa hoc

Dong vi phong xa dugce dung trong chup X-quang cong nghiép,
tim kiém cdc khuyét tat trong vat liéu, do muc chat long trong
bén chiia, do d¢ day cua cac vat liéu, kiém tra tinh toan ven cta
mo6i han hay cdu tric turbine ctia may bay phan luc, ...

@®

13 Tim hiéu nhitng thong
tin vé ting dung dong
vi phdng xa va phén
(ng hat nhan, nhan
xét vai tro clia dong vi
phéng xa va phén ting
hat nhan trong caclinh
vucy hoc, cong nghiép,
khoa ho, ...

I s PR

P e G

A Duoc chat phdng xa diing trong
finh vifcy hoc
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Sti dung dong vi phong xa trong theo doi qua trinh hap thu cac
nguyén t6 trong phan bon hoac lam thay d6i cau tric gene dé tao
giéng mdi, nang sudt va kinh t€ hon. Ngoai ra, con st dung trong
linh vuc xt li nudc thai, tham do vat chat gay 6 nhiém ti dugc
phdm phong xa; ching han, dong vi tritium d€ danh ddu, nghién
ctiu nudc thai va chét thai long, dong vi **Mn d€ danh gia kim loai
nang trong nudc thai, ...

Xac dinh nién dai ¢6 vat

1C la dong vi phong xa dugc dung trong xac dinh nién dai c6 vat.
Dong vi "C dugc hinh thanh trong tu nhién theo phan ting sau:

T TP
i+ N2> C+p
Dong vi "C trong tu nhién phat phong xa  tao ra "“N:
14 14 0
>SN+ e

Sau thoi gian dai, qua trinh tao thanh va phan rd “C can béing
nhau, ti 1¢ “C trong tu nhién la xdc dinh. *C c6 mat khap noi
trong moi trudng, chi yéu & dang “CO,, thyc vat quang hop, hap
thu CO,, chuyén hoa thanh chat hiiu co, lam thiic an cho dong
vat, nén trong co thé dong, thuc vat luoén c6 dong vi “C. Khi sinh
vat chét, ching ngling hap thu "C va bat dau qua trinh phan ra
phong xa "C. Cac nha khoa hoc da tinh todn dugc khodng thoi
gian d€ mét ntia lugng "C bi phan huy, goi 1a chu ki ban huy. Chu
ki ban huy cua “C la 5730 ndam. Bang cach do ti1é “C véi tong
lugng carbon trong mau, so sanh véi chu ki ban huy “C dé xac
dinh nién dai c¢6 vat.

Dé xac dinh nién dai nhiing mau vat nhu da trong l6p dia chat
ctia Trai Dat, nguai ta dua vao tilé **U/**Pb trong mau vat, chubi
phan ra cudi cung dong vi **U la dong vi bén **Pb. Chu ki ban
huy ctia #*U la 4,5 ti nam.

St dung nang lugng cua phan ing hat nhan

Niéng lugng hat nhan chu yéu dugc sti dung tu phan tng phan
hach *°U, ndng lugng dién st dung trén thé gidi tii phan ting hat
nhéan chiém tii 10% - 15%. Uu diém l6n nhét cia nguén ning
lugng nay la khong tao ra khi thai nha kinh. Bén canh do, ciing
gay ra nhiing hi€m hoa vé ro ri phong xa, tai nan chay n6, moét s6
quoc gia sti dung trong muc dich chién tranh, ...

Trong tuong lai gan, con ngudi ¢ thé tao ra va st dung ngudn
nang lugng tu phan ung nhiét hach.
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14 Phuong phép dung

dong vi “C dé xac
dinh tudi cla ¢ vat,
ca mau hod thach
¢6 nién dai khodng
75 000 ndm, nhung
khong ding dé xdc
dinh nién dai cta cdc
mau da trong ldp dia
chat Trdi Dat, ma su
dung dong vi *U.
Giai thich.

@

Hay néu mot so
van dung khac khi
ung dung cac dong
vi phong xa vao
thuc tién.



e Dong vi phong xa ting dung trong nhiéu linh vuc: y hoc, dugc phdm, cong
nghiép, nong nghiép, khoa hoc ki thuit, ...
o St dung dong vi "C dé xac dinh nién dai cac c6 vat va dong vi #*U dé xac
dinh thoi gian ton tai mau da cta Trai Dat.
« Nang lugng tu phan ting hat nhan la nguén ning lugng khong tao ra khi
thai gay hiéu ting nha kinh.

BAI TAP

1. Cho 2 phan ting hat nhan:
"2 U =" Th+3He (1)
U +,n—>"2Np+ B (2)

Phan ting hat nhan nao 1a phong xa nhéan tao, phan ting hat nhan nao la
phong xa tu nhién?

2. Viét cac phuong trinh phan ting hat nhan cho qua trinh:
a) Phat xa 1 hat B* cua I;C.
b) Phong xa 1 hat p ctia Mo (dong vi molybdenum-99).
c) Phéng xa 1 hat o kem theo y ti 'S, W.

3. Tim hat X trong cac phan tung hat nhén sau:
a) B+ 4X—>iBe +a
b)SF + p—>30+X
en + 5 U>%Mo +'3La +2X +7%e

4. U sau mot loat bién déi phong xa o va f, tao thanh dong vi 2*Pb.
Phuong trinh phan ting hat nhan xay ra nhu sau:

MU Pb+ xjHe +yle
(x, y 1a s6 lan phong xa a, B).

Xdc dinh s6 1an phong xa o va B ctia #*U trong phan ting trén.
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Nang luong hoat hoa
cua phan tng hoa hoc

MUCTIEU,

— Trinh bay dugc khdi niém nang lugng hoat hod (theo khia canh énh huéng
dén toc do phan (ing).

— Néudugc anh huéng clia nang lugng hoat hod va nhiét do tdi toc o phan ting
thong qua phuong trinh Arrhenius k= A x el-&/,

— Gidi thich duoc vai tro cta chat xtc tac.

@Trong rudét non ctia hau hét ching ta déu
c6 enzyme lactase, c6 tac dung chuyén hoa
lactose (con goi la dudng stra, C,H,,0,,) c6
trong thanh phan cuta sta va cac san pham
tu stta thanh dudng glucose (CH,,0,) va
galactose (C_H,,O ) gitip co thé dé dang hap
thu; qua trinh nay dac biét quan trong doi
vGi sy phat trién va tdng cudng mién dich
cho tré nhé. Khi co thé thiéu hut loai enzyme
nay, lactose khong dugc tiéu hoa sé bi vi
khuan Ién men, sinh ra khi va gay dau bung. '
Enzyme lactase déng vai trd xuc tac trong A Enzyme lactase 0 trong rudt non ctia ngui
qua trinh chuyén hoa lactose. Xtc tac dnh huéng nhu thé nao dén téc do chuyén
hoé gilta cac chat?

&) NANG LUGNG HOAT HOA

» Tim hiéu vé nang luong hoat hoa

Dé€ xay ra phan ting hoa hoc, cic chat phan ting phai va cham véi
nhau, nhiing va cham dung huéng va du nang lugng, sé tao ra san 1 Quan sat Hinh 3.1, cho

phém, goi la va cham hiéu qua; néu cdc chét phan ting khong du hiét s6 va cham hiéu
nang lugng thi sé khong xdy ra phan ting. Nang lugng t6i thiéu ctia qud va kha nang xay
chat phan ting tao ra dugc cac va cham hiéu qua, hinh thanh san ra phan (ing d‘i chat
pham, goi la ndng ligng hoat hoa (activation energy, kihiéula E ). tham gia thay doi nhu

thé nao khi gid tri cla
nang lugng hoat hod
@ng giam.
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b
v

Nang lugng

-<
Chdt tham gia

Sanphdm

v

Tién trinh phan (ing

A Hinh 3.1. Quatrinh bién ddi nang lugng trong phan ting

» Na"mg lugng hoat hod la nang lugng t6i thi€u ma chat phan ting
can phai ¢6 dé€ phan ting c6 thé xay ra.

&) ANH HUGNG CUA NANG LUGNG HOAT HOA VA
NHIET DO PENTOC DO PHAN UNG

‘> Nghién cliu anh hudng cia nang lugng hoat hoa va nhiét dé dén
tocdo phan ting

Khi tang nhiét d9, sé c6 nhiéu hon s6 phan ti chat phan ting
va cham hiéu qua véi nhau.
Nhiing nghién ctu cua Arrhenius (A-ré-ni-ut) da dua ra
phuong trinh kinh nghiém biéu dién moéi quan hé gitia nhiét do,
nang lugng hoat hod va hing s6 toc do phan ting:
Y
k=AXe T
Trong do:
k 1a hing s6 t6c d6 phan ting
A 1a hang s6 thuc nghiém Arrhenius
e la co sO cha logarit tu nhién, e = 2,7183
E_la nang lugng hoat hod (J/mol)
R 14 hang s6 khi li tudng, R = 8,314 (J/mol‘K)
T la nhiét d¢ theo thang Kelvin (K)

Khi nang lugng hoat hoa E_ 16n, hang s6 toc d6 k nho, toc do
phan ting giam.

Tu théng tin trong

phan Khdi dong, khi
€0 chat xic tdc, nang
lugng hoat hod cla
phdn ting chuyén hod
lactose tang hay giam?
Gidi thich.

Kha nang xdy ra cla

mot phan ting hod hoc
nhu thé nao khi nang
lugng hoat hod cla
phdn Ung rat I6n? Gidi
thich.

Dua vao phuang trinh
Arrhenius, toc do phan
ting thay doi thé nao
khi tang nhiét do cla
phan (ing?
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Vi du 1: Mot phan ting don gian xay ra ¢ nhiét d¢ 100 °C, trong
diéu kién c6 xuc tac va khong co xic tac, nang lugng hoat hoa ctia
phan ting lan lugt 1a: E =25 k]J/mol, E , = 50 kJ/mol. So sanh t6¢
d6 phan ting trong 2 diéu kién.

Hudéng dan:

O nhiét do khong di, ning lugng hoat hod ctia phan ting trong 2
diéu kién la: E_ =25 kJ/mol va E , = 50 k]/mol.

Phuong trinh Arrhenius viét cho phan ting trén trong 2 diéu kién:

_Ea
k1 = Axe RT
Bz
k,=Axe RT
k EaZ-Eal M
:>?1-=e RT = 8345373 _ 31004
2

Vay, khi ndng lugng hoat hod giam tii 50 kJ/mol vé 25 kJ/mol, toc
dé phan ting tang 3170,4 lan.

Phuong trinh Arrhenius dugc viét lai cho 2 nhiét do T, va T, xdc
dinh, ting véi 2 hang s6 toc do k, va k,;:
i B T
k R \TL, T,

Vidy 2: Phan (ing phan huy N O, xdy ra 645 °C theo phuong trinh
phan tng:

N0, N0, () +30,(@

Toc do phan ting thay d6i thé nao khi ting nhiét dé phan ting lén
65 °C? Biét nang lugng hoat hoa ctia phan ting la 103,5 kJ/mol.

Huéng dan:

Phuong trinh Arrhenius viét cho phéan ting trén nhu sau:

h,ﬁ:&x(i_i]

kR T1 Tz
ke 1035x10° f 1 1 2316
k, 8314 454273 65+273
.- ST
ky

Vay, khi tang nhiét do tu 45 °C lén 65 °C, toc d¢ phan ting ting
10,1 lan.
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4 TuVidu 2, toc do phan
tng phan huy NO
thay déi nhu thé nao
khi giam nhiét do vé
25 °C? Nhan xét suanh
huéng cia nhiét do
dén toc do phan ting.



“ Phuong trinh kinh nghiém Arrhenius bi€u dién sy anh M()t phan ting 6 ning
hudng cua nang lugng hoat hoa va nhiét do dén hang s6 toc luong hoat hod I
d6 phdn ting. 24 kJ/mol, so sanh téc
» Phan ting c6 nang lugng hoat hod nhé hodc nhiét do cua d6 phdn (ing & 2 nhiét
phdn ting cao, téc do phin ting cang l6n. dola 27 °Cva 127 °C.

€ VAITRO CUA CHAT XUC TAC
'® Tim hiéu dac diém cla chat xuc tac

Chat xdc tac lam tang toé¢ do ctia phan ting hod hoc, nhung van
dugc bao toan vé chat va lugng khi két thic phan tng.

Vi dy 3: Phan \ing cong H, vao phan ti ethene (C,H,) xdy ra
cham trong diéu kién khoéng cé chit xiic tac, khi cé mat cta kim
loai Ni, Pd hodc Pt, phdn ting xay ra nhanh hon.

Phuong trinh hod hoc ctia phan ting: CH + H, - C H_

(ethene) (ethane) @

Xiuc tac sinh hoc, nhu enzyme, dong vai tro quan trong trong 5 N,hén Xét dnh 'ang
nhiéu phan ting, phd bién cho cac chét hitu co, méi truong hoat Sl s doi VUI'
dong & nhiét do khong cao. Enzyme la cac protein déc trung cho fidhd Iququg hoat hoa
cac phan ting cu thé. Enzyme tao ra cdc tién trinh phan ting co cUa phan tng.

nang lugng hoat hoa thap hon.

1
AT i Trong do: @

E, lanang luong hoat hoa khi khong c6 xtic tac Trong cdng nghiép hod
E! lanang lugng hoat hod khi c6 xic téc chdt, nqudi ta st dung
chat xtc tac dé tang
toc do cla phan (ng,
nhu phén (ng tong
hp SO, tir SO, va 0,

Jn

Néng lvong

San phém, dung xuctacV 0. Hay

Tién trinh phan Gng ké tén mot s6 xuc tac

A Hinh 3.2. Xiic tclam gidm néng luong hoat hod ctia phan ting cho cdc phan (ing ma
em biét.

Moi chat xuc tac thuong phu hgp cho mét sé phan ting theo
hudéng mong doi (tinh chon lgc cuia xtic tac), dién hinh la cac xuc
tac sinh hoc (enzyme).

Vi du 4: Enzyme amylase lam tang toc d¢ phan ting thuy phan
tinh bot thanh duong glucose.
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Phuong trinh hod hoc ctia phan ting:
(CH,0) +nHO— > nCH O,
(tinh bot) (glucose)
Vi du 5: Qua trinh oxi hod NH, bang O, khi diéu ché¢ HNO, tu
NH,, can xtc tdc Pt d€ tao ra san phdm mong muén la NO:
4ANH, + 30, ——2N, + 6H,0

Pt, t°

4NH,; + 50, ———4NO + 6H,0

« Chat xtc tac co vai tro lam gidam néng lugng hoat hoa dé
tang téc do ctia phan Gng.
« Chat xuc tdc c6 tinh chon loc.

BAI TAP
1. Cho gian do6 nang lugng cua cac phan ting:

£4 &t

= b=

5 5
: = ' e

Tién trinh phan ting Tién trinh phan ting

(a) (b)

@

Tai sao muén ca, thit
mau mém, nguoi ta
thuong ché bién kem
voi nhiing lat dua
(thom) hodc thém
mot it nudc ép cua
dua?

o

Nang lwong

I
Tién trinh phdn ting
©

a) Hay bi€u dién ning lugng hoat hoa trén gian d6 nang lugng ctia phdn ting

trong tling truong hgp.

b) Gian d6 ning ligng nao biéu dién anh hudng ctia xtic tic dén nang lugng

hoat hod ctia phan ting?

2. Cho hang s6 t6¢c do ctia mét phan tingla 11 M-'.s™! tai nhiét d¢ 345 K va hang
s6 thuc nghiém Arrhenius la 20 M™'.s™. Tinh ndng ligng hoat hoa ctia phan

ung tren.

3. Tim hang s6 t6¢ do phan ting k 6273 K cua phén ting phan huy

N.0,(©~ N0, ® +30,(¢)

Biét rang ¢ 300 K, nang lugng hoat hod la 111 kJ/mol va hang s6 t6éc do

phan tingla 10 %",

4. Phan tng tong hgp SO, trong day chuyén san xuat sulfuric acid:

280,(g) + O,(g) —* 250,(g)

T6c d6 phan ting thay d6i nhu thé nao khi tang nhiét do tii 350 °Clén 450 °C.
Biét nang lugng hoat hod ctia phan ting la 314 kJ/mol.
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Entropy va bién thién
nang luong tu do Gibbs
MUCTIEU

— Néu dugc khdi niém vé Entropy (S).

— Néu dugc y nghia clia dau va tri 50 cta bién thién nang lugng tu do Gibbs
cGa phan ting (AG) dé du dodn hoac gidi thich chiéu hudng cia mot phan
(tng hod hoc.

—Tinh dugc A, G theo cong thic A GS = A H3 — T x A S:tifbang cho san
cdcgid tri A;H2va 89 clia cdc chét.

@Néu moét lo nuéc hoa duogc

> 4 9
by ae ..
m&, ching ta sé ngufi dugc mui ¥ Q‘,‘v":o.i“‘
thom tu xa, do cac phan tir cta g e
] ; ™ ‘J .' dy

thanh phan nudc hoa khuéch g 9 oqm “’ 0
. 30 khé khi. d6 I2 X # Tang entropy & N b ",\ % LT
tan vao khéng khi, do aqud Sag >, }‘“, AR X
trinh tu xdy ra. Ngugc lai, dé thu "Rk B 1a¥%, v,
héi cac phan ti nuéc hoa dé  Trang théi ‘.} P § P ﬁl g :
vaotrong lo nhutrang thdiban W L o a,',@‘ ’. N
dau thi khéong thé thuc hién P erifove v
dugc, do la qud trinh khong tu Trang thai mat trat tu

xay ra. Cac phan tng hod hoc cling tuong tu nhu vay, c6 phan Ung tu xay ra va c6
phan tUng khong tu xady ra. Cac qua trinh trong tu nhién cé xu hudng xay ra theo
chiéu tang dé mat trat tu (hén loan) cla céc tiéu phan trong hé, ngudi ta goi d6 la
qua trinh tdng entropy. Entropy la gi? Entropy anh hudng nhu thé nao dén chiéu
hudng dién bién cta phan tiing hoa hoc?

@ ENTROPY 1 Tai sao khi tang nhiét
T, do lailam tang entropy
2 Tim hiéu khai niém entropy cliahe?
Dé danh gia miic do mat trat tu cta hé, nguoi ta st dung dai lugng
entropy (ki hiéula S). Khi hé cang mat trat tu thi gia tri entropy cua
hé cang 16n. Gia tri entropy ctia hé phu thudc vao cac yéu té nhu:
nhiét do, thé ctia hé, ...

A Am nu6c dun soikhién
hoi nuéc thodt ra
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. Entropy la dai lugng ddc trung cho d6 mat trat ty clia mot Khi chuyén thé cla

hé 6 moét trang thai va diéu kién xdc dinh. Entropy cang 16n hé chdt tUr trang théi ran

cang mat trat tu. sang Iong va khi thi

« D61 voi cung mot chat, khi chuyén ti thé ran, 1ong sang khi entropy cta chit tang

hoac tang nhiét do thi entropy cuia chat sé tang. hay gidm? Gidi thich.

« Don vi clia entropy thuong la J/mol-K. = -
Rén Long Khi

Gia tri entropy S ctia mot chét xac dinh & diéu kién chuén
(298 K, 1 bar) goi la entropy chudn cta chat do va dugc ki
hiéu 8344 (J/mol-K)

e

Quan sét binh dung Br,(/) dang bay hoi
(a) va binh dung |,(s) dang thang hoa
(b) trong hinh bén va cho biét cac qud
trinh trén lam tang hay giam entropy.
Gidi thich.

A Qud trinh bay hoi clia bromine (a)
va thang hoa cta idodine (b)

) BIEN THIEN ENTROPY TRONG PHAN UNG HOA HOC
3 Tinh bién thién entropy clia phan ting hoa hoc

Bién thién entropy ctia phan ting hoa hoc, ki hiéu A S™, dugc
tinh bang téng entropy cuia cac chit san phdm phan tng (sp) trii
di tong entropy ctia cac chat dau phan ting (cd).

AS= D,S(sp) =Y S(cd) (1)

O diéu kién chudn, ta cé:

ASS, = 28298(313) - 28398(6(1) (2)

Gia tri entropy chudn ctia cac chat dugc xac dinh bang thuc nghiém.

\\\\\\
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Bang 4.1. Gia tri entropy chuan (J/mol-K) ciia motsé chét

Chét S Chit i Chat S
H.(g) 130,60 H,0(g) 188,72 ((graphite,s) 5,69
0,(g) 205,03 H,0(1) 69,94 Al(s) 28,32
0g) 238,82 N.(g) 191,49 ALO.(s) 50,94
50,(g) 248,10 NH (g) 193,00 Fe(s) 27,30
50,(g) 256,66 NO(g) 210,65 Fe,0.(s) 87,40
H.S(g) 205,60 NO.(g) 239,90 Fe.0,(s) 145,30
(l(g) 223,00 (0(g) 197,50 Cu(s) 33,10
HCl(g) 186,79 (0,(g) 213,70 CuO(s) 42,63

Vidy 1: Duya vao s6 liéu ctia entropy chuan trong Bang 4.1, tinh
A S clia phén ting sau:

$O,(g) + %Oz(g) - 50,(9)
Ap dung cong thiic (2) ta cé:

S5 =S 3u(80,18) ~ [$(80,,8)+ XS04 )]

= 256,66 — (248,10 +% %205,03) = 93,95 J/K

| “Xét phan ting: aA + bB = ¢C +dD
A Sy = c x 83 (C) +d x 835, (D) —a x 855 (A) - b x 83 (B)

©) BIEN THIEN NANG LUONG TY DO GIBBS

» Du doan hoac gidi thich chiéu hudng ctia mét phan ting hoa hoc
dua vao bién thién nang lugng tu do Gibbs

Bang thuc nghiém, xdc dinh dugc c6 hai yéu té6 quyét dinh mot
qua trinh hod hoc c6 tu xay ra hay khong:
« AH < 0: nang lugng ctia hé giam, trd thanh hé bén viing hon (do
la céc phdn ting tod nhiét).
o AS >0: hé chuyén tu trang thai c6 d6 mat trat tu thap sang trang
thai c6 do mat trat tu cao hon (d6 tu do cao hon).

) Ngudn: Martin S. Silberberg, Principles of General Chemistry (2013, third edition), The McGraw-Hill Companies, Inc,
New York, USA.

Dua vao so liéu Bang
4.1, hay tinh bién
thién entropy chudn
clia cdc phdn tng sau:

al) 50,(g) = 50,(g) +
5%.(9)

va so sanh gid tr
A S5 cla phn (ng
nay vdi phan (ing 6 vi
du 1. Gidi thich.

b) C(graphite, s) +
0,(g)—~ (0,(g)

Gidi thich tai sao gid
tri nay lai I6n hon 0
khong dang ké.

3 Hoa tan véi song (Ca0)

vao nudc, phan ting tod
nhiét hay thu nhiét? Dy
dodn dau AH ctia phan
tng.
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Khi xét chiéu ty xdy ra ctia phdn ting, phai xem xét ca hai yéu t6 AH va AS.
Dai lugng két hgp hai yéu t6 nay la nang lugng tu do Gibbs (& diéu kién
nhiét dg, ap sudt khong d6i, ki hiéu la G). O diéu kién chudn, bién thién
nang lugng tu do Gibbs (A,G7) la dai lugng phu thudc vao cac yéu t6 A H7, A S7
va T theo cong thiic:

AGi=AH;-TxAS; (3)
Trong do:
A H7 1a bién thién enthalpy chudn ctia phan Ging ¢ nhiét do T
A_S] la bién thién entropy chudn ctia phdn ting & nhiét do T
T la nhiét do (theo thang Kelvin) tai d6 xay ra phan ting
A G7la bién thién nang lugng tu do Gibbs chudn ctia phén ting & nhiét do T
Néu don vi ciia AH la kJ/mol, ctia AS 1a kJ/ molK, thi don vi ciia AG la kJ/mol.

Duya vao ddu clia A G} c6 thé du doan hodc gidi thich dugc chiéu hudng ctia
mot phan ting hoa hoc & nhiét do T nhu sau:

o« A G < 0: phén ting tu xdy ra ¢ diéu kién chuén, nhiét do T.
« A G7 > 0: phan ting khong tu xay ra & diéu kién chudn, nhiét do T.

« A G] = 0: phan ting dat trang thai can bang (phan ting dong thoi xay ra theo
hai chiéu ngugc nhau véi téc do nhu nhau).

2 Tinh bién thién nang luong tu do Gibbs ¢ diéu kién chuan

St dung cong thiic (3), ching ta cé thé tinh dugc bién thién nang lugng tu do
Gibbs 6 diéu kién chuan.
Vi dy 2: Xét phéan ting nung voi

CaCO,(s) ——w CaO(s) + CO,(g)

Biét cac s6 liéu sau:

Chét €aco,(s) €a0(s) €0,(9)
Sga(//molK) 92,9 38,2 23,7
AH g (k/mol) -12069 -635,1 -3935
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a) Hay cho biét & diéu kién chuén va 25 °C, phan ting nung voi c6 ty xay ra
khong? Tai sao?

b) O nhiét d6 nao thi phan ting trén c6 thé tu xdy ra trong diéu kién chuan? Gia
st A H°va A S°khong thay d6i theo nhiét do.
Hudng dan:
a) Ta co: A S =(382+213,7) - 92,9 =158,9J/K
AHL, =(-6351 - 393,5) - (-1206,9) = 178,3 kJ
Taco A Gy, = AH), -298 x A S,
=178,3-298 x 158,9 x 10~ = 131 kJ

ViA G3g, > 0 = chiing t6 phan ting nung véi & diéu kién chudn va 25 °C khong
thé xdy ra dugc.

b) Mudn phan ting trén xay ra ta phai co:
AG=AH.-TxAS81<0

Tacé: AGT=1783 X 10°- TX158,8<0

178.3 x10°

= > =1123 K

2

Nhu vay, muén phan ting nung voi xdy ra trong diéu kién chuan phai duy tri &
nhiét do 16n hon 1123 - 273 = 850 °C.

o nhiét do T, mot phén tng c6 A G7 cang @m thi phan tng tu xay ra & diéu
kién chudn cang thuan lgi va ngugc lai.
» A G7 dugc tinh theo cong thiic: A, Gy =AH; - T x A Sy

@

Khi cho mau nho sodium (Na) vao chau thuy tinh chita nuéc, mau sodium
tan, c6 bot khi xudt hién, lam tang nhiét d¢ ctia nudc trong chau. Giai thich
tai sao phan tng nay lai tu xdy ra mét cach dé dang.
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1. Quan sat hinh dudi: Khi tron nudc va propanol (bén trai) thu dugc dung
dich (bén phai). Hay cho biét qua trinh dé sé lam tang hay giam entropy.

2. Em hay duy doan trong cac phan ting sau, phan (ing nao c6 AS > 0, AS < 0 va
AS = 0. Giai thich.
a) C(s) + CO,(g)  — 2CO(g)
b) CO(g) + %Oz(g) =+CO,(g
c) H,(g) + Cli(g) — 2HCl(g)

d) S(s) + O,(g) = S0,(g)
e) Zn(s) + 2HCl(aq) = ZnCl,(aq) + H,(g)

3. Cho phan ung hoa hoc: CO,(g) = CO(g) + %Oz(g) va cac du kién:

Chat 0,(9) €0,(g) (0(g)
AgHgq (ki/mol) 0 393,51 110,05
S5aa /molK) 205,03 213,69 ~197,50

a) O diéu kién chusn phan ting trén c6 ty xay ra dugc khong?
b) Néu coi A H® va A §° khong phu thudc vao nhiét do, hay cho biét 6 nhiét
d6 nao phan tng trén c6 thé ty xay ra 6 diéu kién chuin?



) Chuyén dé 2 A
HOA HOC TRONG VIEC
PHONG CHONG CHAY, NO

So lugc vé phan ting chay va nd

— Néu dugc khdi niém, dac diém cGa phan ting chdy.

— Néu dugc mot 56 vi du vé su chdy cac chat vo co va hitu co.

— Néu duoc diéu kién can va di dé phan (ing chdy xdy ra.

— Néu duoc khai niém, déc diém co ban ctia phan ting nd.

— Néu duoc khi niém phén ting nd vatli va né hod hoc.

—Trinh bay dugc khdi niém vé “nd bui”.

—Trinh bay dugc nhiing sén pham doc hai thudng sinh ra trong cc phdn ting chdy va tac
hai ctia chting véi con ngudi.

Chay, né la cac hién tugng thudng gap trong di séng. Cac hién tugng nay da dugc
cac nha khoa hoc quan tam, nghién ctru dé phuc vu cho cudc séng, déng thai
han ché nhimg thiét hai do ching gay ra. Vay phan ting chay, né la gi? Ching c6
dac diém nhu thé nao? Khi nao phan ting chdy, né xay ra?

&) PHAN UNG CHAY @

» Trinh bay khai niém, dac diém ctia phan iing chdy 1 Quan sat Hinh 5.1,

: : néu hién tugng va viét
phuong trinh hod hoc
xdy ra. Xac dinh vai tro
clia cdc chat trong cac

a) Magnesium b) Than da (carbon) ¢) Gas (thanh phan chinh laCH, phan ting hod hoc nay

chdy trong khdng khi chdy trong khdng khi vaCH, ) chdy trong khong khi va cho biét day la loai

A Hinh 5.1. Phin (ing chdy ctia mdt s6 chat vo co va hiu co phén ting hod hoc nao.

Qui trinh chay la mot hodc nhiéu phan ting hoa hoc xay ransi 2 (dcphan ing chdy n,éu

ti€p nhau. Qua trinh nay sé ti€p dién néu nhién liéu van con va trén cd nhing dac diem

c6 nguodn cung cap oxygen lién tuc. chung nao?

Phan ting chay la phan ting oxi hod - khti gitia chdt chdy va Néu mot s6 vi du vé

chét oxi hoa, c6 toa nhiét va phat ra anh sang. phdn ting chay.
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2 Tim hiéu diéu kién can va du dé phan (ing chay xay ra

a) Dot gidy bang kinh Iip dudi dnh sdng mat trdi b) Dot gidy bang nguon Iira truc tiép
A Hinh 5.3. Gidy chdy 6 nhiing diéu kién khac nhau

Diéu kién can va du d€ phan ting chdy xay ra:

o Diéu kién can: (1) Chét chdy; (2) Chat oxi hod; (3) Nguon nhiét.
« Diéu kién du: (1) Nong do oxygen trong khong khi phai lon
hon 14% theé tich (ngoai trii d6i véi mot s chat dé chay, gay né
manh); (2) Nguon nhiét phai dat téi gisi han bat chay ctia chat
chdy; (3) Thoi gian ti€p xic cta 3 diéu kién can phai du lau dé
xudt hién su chay.

&) PHAN UNG NG

® Trinh bay khai niém, dac diém co ban ciia phan (ing né

Khi phan ting né xay ra, nang lugng dugc gidi phong mot cach
dot ngot dudi ap luc rat cao, tang nhanh, con dugc goi la song né
hodc séng xung kich. Song xung kich gay ra thiét hai I6n cho méi

trudng xung quanh no.

A Hinh 5.4, Vundbinh gas A Hinh 5.5. Vun6 bom nguyén ti & Nagasaki,
Nhat Ban vaonam 1945

34

3 Dua vao Hinh 5.2, ké
tén chat chdy, chat oxi
hod va nguon nhiét
clia cdc phan ting chdy
¢ trong Hinh 5.1.

4 Quan sat Hinh 5.3, hay
cho biét truong hap
nao dé bat chay hon.
Phdn (ing chdy xdy ra
phu thudc vao yéu to
nao?

Con nguoi tho
ra CO, khong co
khi nang gay chay,
nhung vi sao khi ta
th6i vao bép than
hong, lai c6 thé lam
than hong bung
chay?

5 Tu viéc quan sat Hinh
5.4 va 5.5, hay mo td
hién tugng va so sanh
miic do cia méi vu no.

6 Quan sat Hinh 5.5, hay
cho biét hau qua dé lai
sau vu no bom nguyén
t.



Phan ting nd 1a phan ting xdy ra véi téc do rat 16n kem theo su
tang theé tich dot ngét va toa lugng nhiét 16n.

» Phan loai phan {ing né

Phan ting nd vat li xay ra do vat chat bi nén dudi ap suat cao
trong mot thé tich, lam thé tich dugc giai phong dot ngot, gay ra
tiéng nd.

Phan ting ndé hoa hoc xay ra do su giai phong nang lugng doét
ngot va rat nhanh trong phan ting hod hoc (c6 du diéu kién ctia
mot phan ting chay), lam hon hgp khi xung quanh gian nd nhanh
chong dudi dp sudt 16n, sinh céng va gay nd.

a) Na lop xe b) Phéo hoa ¢)Vund 616 phan ing hat nhan
A Hinh 5.6. Hinh dnh cac loai phan ting nd

Ngoai phan ting n6 vat li va né hod hoc, con moét loai phén ting
nd la n6 hat nhan, xay ra do phan ting nhiét hach hodc phan ting
phan hach, gy ra nhiing hau qua vo ciing ndng né dén doi song
clla con nguoi.

@

Can cu vao tinh chat n6, phan ting né dugc chia thanh 2 loai
chinh: né vat li, né hoa hoc.

» Trinh bay khai niém vé “né bui”

“N6 bui” la vu n6 gay ra bdi qua trinh béc chay nhanh cta cac
hat bui min phan tan trong khong khi bén trong mot khong gian
han ché, tao ra song xung kich. “N6 bui” 1a mét trudng hgp cta
nd hoa hoc.

.

Néu mot so vi du vé
phin ng n6 hoac
mot 56 vu nd ldn trong
nudc va trén thé gidi.

®

7 So sanh diém giong va
khac nhau gilia phan
(ing no vat li va n6 hod
hoc.

8 Quan sat Hinh 5.6, cho
biét hién tugng nd nao
thudcloai phan ting no
vat Ii hodc nd hoa hoc.

Néu mot so vi du vé nd
vat i vano hod hoc.
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NHIEN LIEU j

A Hinh 5.8. Ngii gigc n6 bui
(dust explosion pentagon)

A Hinh 5.7. Mot vu“nd bui”trong nha xutng

“N6 bui” co thé lam hong nghiém trong cac cong trinh, thiét bi va
khién con ngudi bi thuong boi dp sudt cao, cac vat thé va manh
vun bay trong vu n6 ciing nhu hiéu ting song xung kich ctia no.
Stic nong toa ra co6 thé gay chdy va bong da nghiém trong néu
khong dugc bao vé. Su giam dot ngdt oxygen trong khong gian
no c6 thé gay ra ngat khi.

G)

6 bui la vu nd gy bdi cac hat bui ran c6 kich thude hat nho
(hau hét cac vat liéu hiiu co ran nhu bét nhya, bot dudng, bot
ngli co¢ cting nhu bot kim loai,...) véi nong do da lon, phan tan
trong khong khi, c6 kha nang tac dung véi oxygen va toa nhiét
‘manh trong khong khi bén trong mét khong gian han ché.

€) NHUNG SAN PHAM DOC HAI THUGNG SINH RA
TRONG CAC PHAN UNG CHAY

'® Tim hiéu tachai cia nhiing san pham déc hai thudng sinhra
trong cac phan ting chay déi véi con ngudi

San pham sinh ra tii qua trinh chay phu thudc vao ban chét cta
chat chay, chat oxi hoa va didc diém qua trinh chdy (hoan toan hay
khong hoan toan).

Vi dy: Cac dam chéy c6 thé hinh thanh cac chét khi nhu carbon
monoxide (CO), hydrogen sulfide (H,S), nitrogen dioxide (NO,)
hoac sulfur dioxide (SO,) gay anh hudng dén kha nang ho hap
clia con nguoi.

Néu vat liéu chdy c6 chiia nitrogen (nhu cac vat dung bang len,
nylon, polyacrylonitrile, melamine-formaldehyde, ...), khi chay
sé sinh ra khoi chua hydrogen cyanide (HCN) rat doc hai, doc
hon ca khi CO (mot loai khi rat doc véi con ngudi; & nong do
1,28% CO, con nguoi bat tinh sau 2 — 3 nhip thd, tii vong sau
2 - 3 phut).

36

9 Quan sat Hinh 5.8, cho

biét c6 bao nhiéu yéu
t6 dé hinh thanh “ng
bui”. D6 la nhiing yéu
to gi?

@®

Nam 2007, tai moét
phan xudng san
xudt bot mi & tinh
Binh Duong da xay
vu nd l6n khién 5
cong nhan bi bong
nang. Vu nd xdy ra
sau khi cac cong
nhan han dé bao tri
lai bé chua bt mi.
Hién tugng nay co
phai nd bui khong?
Giai thich.

10 Hdy néu nhing tdc

hai clia cc san pham
doc hai thuong sinh
ra trong cdc phdn (ng
chdy doi véi con ngudi.



Néu vat liéu chdy c6 chia thanh phan chlorine, bromine hodc @

fluorine (nhu poly(vinyl chloride), neoprene, polytetrafluoroethylene, Tai sao nhan vién
poly(vinyl fluoride), ...), khi chay sé sinh ra khoi chiia hydrogen ciu hoa phai st
chloride (HCI), hydrogen bromide (HBr) va hydrogen fluoride (HF) dung d6 bido ho
gay anh hudng l6n dén cac hé co quan ho hdp va hé théng co chuyén dung?

quan than kinh ctia con ngudi.

“Hau hét nhiing su c6 chdy, nd déu gay 6 nhiém mai truong do
cac chat doc hai khuéch tan vao khong khi hodc nguén nudc,
tham thau vao dat, gy nguy hai t6i sinh vat va con nguoi truc

~ tiép hodc lau dai.

BAITAP

1. Hay néu dédc di€ém ctia phan ting chay.

2.N6 qua bong bay do bom qua céing la hién tugng né
A. vat li. B. hoahoc.
C. hat nhan. D. sinh hoc.

3. Viét phuong trinh hoa hoc khi dét chay hoan toan mét s6 nhién liéu sau:
khi thién nhién (thanh phan chinh la CH ), c6n (C,H.OH), g6 ((C.H,,0,), ).

610
4. Trung tam Choéng doc, Bénh vién Bach Mai da tiép nhan mdét s6 bénh nhan
trong tinh trang hon mé sau, phai thé may va tén thuong than kinh. Nguyén
nhan dugc xac dinh la do6t than trong phong kin. Hay giai thich vi sao khi
dét than trong phong ngt dé€ sudi dm co6 thé gay hon mé, bai nao, tham chi
tl vong.
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o A? ” » o n ~

biém chép chay, nhiét do tu

boc chay va nhiét do chay

— Néu duoc khai niém vé diém chdp chdy.

— Néu dugc khai niém vé nhiét do tu boc chay.

— Trinh bay duoc viéc st dung diém chdp chdy dé phan biét chat Iong dé chay
va 0 thé gay chay.

— Trinh bay dugc khai niém nhiét do ngon Ita.

— Phan tich dugc dau hiéu dé nhan biét vé nhitng nguy o va cach giam nguy co
gay chdy, ng; cach xt|i khi cd chdy, né.

@Hoé hoan do thién tai hoac tai nan luén
thudng truc trong dGi séng con nguci va
thuong gay ra hau qua rdt ndng né, anh
hudng I6n dén stic khoé, tinh mang va tai san
cla con ngudi. Ching ta hoan toan c6 thé
han ché, kiém soat duoc van dé hoa hoan va
c6 cach ung pho thich hgp khi xay ra chay,
né néu c6 nhimg hiéu biét nhat dinh vé cac
thong s6 danh gia kha nang gay chdy cta i s, o
nhién liéu, vat liéu cling nhu phan tich dugc A Hod hoan gay thiét hai vé tinh mang
ddu hiéu dé nhan biét vé nhiing nguy co va g1 vt an
cach giam nguy co chdy, né. Nhiing chi sé nao dugc dung dé canh bao nguy co chay,
né ctia mét chat léng dé chéy va cé thé gay chay?

&) DIEM CHOP CHAY, NHIET DO TU BOC CHAY,
NHIET PO NGON LUA
® Trinh bay khai niém vé diém chép chay

D€ xac dinh nhiét do chdp chdy ctia mét chét chay & trang
thai 1ong, ngudi ta dat chat long trong mét coc bang thép
(theo phuong phap sti dung thiét bi cochd Cleveland, TCVN
7498 : 2005). Coc dugc nung nong dé nhiét do ting dan véi
mot toc do xac dinh. Khi nhiét do ctia nhién liéu ting dan
thi toc do hod hoi ctia né cling tang theo. Néu dua nguon lta
dén miéng cOc thi ngon Itia sé xuat hién kem theo tiéng n6

nhe, sau d6 ngon ltia tit ngay. Nhu vay, nhiét d6 t6i thi€éu ma
tai do’ngon Itia xu?t ‘hle'll khi tl’ep xe vd} ngudn phAat tialta, . b 6.1, Thiét bixéc dinh diém
sau do tat ngay goi la di€m chép chdy ctia nhién liéu. chdp chéy: c¥c hé Cleveland ty dong
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Bang 6.1.Diém chdp chay ciia mét s6 nhién liéu 16ng”

1 Quan sdt Bang 6.1, cho
biét nhién liéu nao la
chatlong dé chay va chét
[0ng c6 thé gay chdy.

2 Gidi thich vi sao xdng
dé boc chdy hon dau

Nhién liéu Diém chdp chay (°C) Nhién liéu Diém chép chay (°C)

Xang —43 Biodiesel 130

Propane -105 Dau hod 38-72
Pentane 57 Ethanol 13

Diethyl ether —45 Methanol 1

Acetone =20 Isopropyl alcohol 12

Benzene =11 Pyridine 20
Isooctane -12 Xylene 27-32
n-Hexane —22 Toluene 4

Bang 6.2. Diém chdp chay cia mét s6 loai tinh dau™

Tinh dau Diém chdp chay (°C) Tinh dau Diém chép chay (°()
Than cay dinh huong 104 Nhua thong 38
Tra 53,5 Cam 55
Dia 52 Sa chanh 50

Diém chép chdy hay nhiét do chdp chay la mét trong nhiing
thong s6 quan trong d€ danh gia kha nang gay chay cua vat liéu.
Day la tiéu chi quan trong danh gia dugc su an toan cing nhu
nguy co hod hoan cua ting loai nhién ligu.

Chat long c6 di€m chdp chay nho hon 37,8 °C dugc goi la chdt
léng dé chay. Trong khi cac chét long c¢6 di€m chép chéy trén
nhiét d6 do goi la chdt I6ng cé thé gay chay.

" Piém ch6p chiy 1a nhiét do thip nhét & dp sust ctia khi quyén
ma mot chdt long hoac vat liéu dé bay hoi tao thanh ligng hoi
du dé boc chay trong khong khi khi tiép xic nguon liia.

'» Trinh bay khai niém vé nhiét do tu boc chay

Khi rai bot chi (Pb) den min lén mét to gidy dat trong bong toi
sé thdy nhiing cham ltia 16m doém. Trong diéu kién thai tiét kho
hanh, bot chi c¢6 thé bung chay. Tuong ty, nho kha ndng tu béc
chay trong khong khi, bot sat min cling tiing dugc st dung lam
vat liéu dan hoa.

) Ngudn: R. Kohli, K. L. Mittal, J. B. Durkee (2016), Developments in surface contamination and cleaning — Chapter
11 —Cleaning with solvents, 479 — 577 (1), Elsevier Inc.

) Nguon:S.M.A. Rahman, T. J. Rainey, Z. D. Ristovski, A. Dowell, M. A. Islam, M. N. Nabi, R. J. Brown (2018), Review on
the use of essential oils in compression ignition engines, 157 — 182 (1), Springer Nature Singapore Pte Ltd.

hoa.

@

biem chép chay
dugc ap dung trong
cac quy dinh an
toan vé van chuyén.
Cuc Hang khong
Viét Nam da co
quy dinh: Tinh dau
la hang hod nguy
hiém néu co di€ém
chép chdy nho
hon 60 °C. Quan
sat Bang 6.2, hay
cho biét cac hang
hang khong c6 thé
tu chéi van chuyén
cac loai tinh dau
nao.

Hay phan biét hai
khéi niém "diém chép
chdy" va "nhiét do tu
bdc chay".
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T thyc nghiém cho thdy, kim loai thudng phan ting tuong doi
cham vdi oxygen trong khong khi va toa nhiét. Nhiét lugng sinh
ra tich dan & bé mat kim loai khién nhiét d¢ tang lén. Khi kim
loai & dang bui min, dién tich bé mat tiép xuc ctia kim loai véi
oxygen trong khong khi tang lén va t6c do oxi hod cing ting. Khi
gom cac hat bui min kim loai lai v6i nhau, nhiét lugng ctia phan
ling oxi hod kim loai thoat ra dt 16n, lam cac hat bui min dat dén
nhiét do tu boc chay va kim loai sé tu boc chay.

Béang 6.3. Nhiét do tu béc chay cia mot s6 nhién liéu'

Nhiénliéu  Nhiétddtubdcchay(®C)  Nhiénliéu  Nhiétdd tu bdc chay (°C)

Benzene 560 Methane 540
Propane 450 Diethyl ether 160
Methanol 385 Hydrogen 400
Ethanol 558 Butane 405

Nhiét do tu boc chdy la nhiét dé thap nhat ma tai d6, chat chay
tu chay ma khong can tiép xtc véi ngudn lua tai diéu ki¢n ap
suat khi quyén.

» Trinh bay khai niém nhiét d6 ngon lira

Nhiét do ngon Itia cho biét miic d¢ tod nhiét clia phan ng chay.
Phan ting dét chdy nhién liéu thudng toa nhiét manh va tao ra
nhiét dé ngon ltia cao, dugc sti dung trong san xudt va doi song.
Tuy nhién, nhiét do ngon Itia cang cao thi nguy co bung phat dam
chdy cang manh trong céc su c6 hoa hoan, gy nguy hiém cting
nhu thiét hai l6n vé nguoi va tai san.

Nhiét d6 ngon ltia thuong dugc xac dinh bang tinh toan li thuyét
trong diéu kién thuc hién phan ting dot chay chét chay & ap suat
khi quyén va khong c6 su trao d6i nhiét gitia hé phan ting va
moi truong.

Bang 6.4. Nhiét d6 ngon Ita (K) ca mét s6 nhién liéu & dp sudt 1 atm

Nhiénliéu  Chat oxi hod n:q':élf,:‘(f’m Nhiénliéu  Chatoxihod ng"g'ﬁ?if?x)

Acetylene Knhdng khi 2600 Methane Khong khi 210

Acetylene Oxygen 3410 Methane Oxygen 3030

m(:n’g)‘(’i';e Khang khi 2400 Hydogen | Khongkhi 2400
Carbon

sl Oxygen 3220 Hydrogen Oxygen 3080

) Nguan: 1. Glassman, R. A. Yetter (2008), Combustion, 722 — 761(4), Elsevier Inc.
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4 Hay cho biét nhién liéu
nao trong Bang 6.3 ¢6
khd nang gy chéy, no
cao nhat.

@

Hay giai thich vi sao
than chat thanh dong
I6n c¢6 thé tu béce
chay.

5 Phan biét hai khai
niém “diém chdp chay”
va “nhiét do ngon I(a"

6 Vi sao nhién liéu chdy
trong khong khi tao ra
nhiét d6 ngon Itfa thap
han so vdi chdy trong
oxygen tinh khiét?



Nhiét do ngon Itia la nhiét do cao nhat c6 thé tao ra béi phan
ting chay ctia chat chay & ap sudt khi quyén.

) NHUNG NGUY CO VA CACH GIAM NGUY CO GAY
CHAY, NO; CACH XU Li KHI CO CHAY, NO

» Phan tich dugc ddu hiéu dé nhan biét vé nhitng nquy co va cach

giam nquy co gay chay, nd; cach xit li khi ¢6 chay, nd @
Diéu kién can va di dé€ xuat hién chdy, né la c6 du ba yéu to6: 7 Hiy ké tén nguon
ngudn nhiét, chit chdy va chét oxi hoa. nhiét, nguon phat sinh

chdt chdy va nguon
phat sinh chat oxi hod
¢6 trong cdc hinh 6.2,
6.3 va 6.4.

Hay néu mot so bién
phap gidm thiéu nguy
(o chdy no tir cac vat
dung, thiét bi trong
gia dinh.

@®

Hay md ta céu tao
cia moOt loai binh
chita chdy thong
dung va cho biét
cach st dung loai
NH,NO, binh nay.

Binh chita oxygen

A Hinh 6.4, Mot so nguon phat sinh chat oxi hoa !
Thong thuong, c6 4 dau hiéu phd bién dé nhan biét mot dam 5 —
’ 2 I B \ . re r 2 N e N » i [ ie
chdy dang xay ra, d6 1a mui, khoi, anh Itia va tiéng né dugc tao ra / _.»‘i‘._., ‘*‘

ti dam chay. Ngoai nhiing ddu hiéu trén, c6 thé nhan biét dam
chdy thong qua tin hiéu canh bao sém tui thiét bi bao chay tu
dong hoac tiéng on (tiéng la hét, coi hodc kéng bao dong, ...). A Binh chifa chdy dang bét
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TIEU LENH CHUA CHAY

00NG NN

CHUA CHAY
7Y
0F nae iy

B0 114
D61 cHifn CHAY
CHUYENR NGRIEF

A Hinh 6.5. Tiéu Iénh chifa chdy do Cuc canh sat

phong chay, chita chdy ban hanh

Tiéu lénh chiia chay la nhiing quy dinh vé an toan phong chay,
chiia chdy va nhiing chi dan, huéng dan cac budc nham ché ngu
ngon ltia, tranh lan rong cling nhu gil an toan tinh mang cho
moi ngudi mdi khi cé hod hoan.

€

§ Quan sat Hinh 6.5, hay
m0 ta chi tiét quy trinh
4 budc theo tiéu lénh
chiia chdy khi xdy ra
hoa hoan.

« D€ dé phong nguy co gay chdy, n6 can ki€m soat chit ché cac nguodn nhiét,
chat chay, chat oxi hod, ciing nhu can chuén bi san sang cac phuong tién,
nhan Iuc va khong gian d€ phong bi khi xdy ra su ¢6 chay, no.

« Khi xay ra hod hoan, cdn binh tinh dé xi li kip th&i va ding quy trinh, tuan
theo cdc budc duge hudng dan trong tiéu lénh chita chdy dé han ché i da
nhiing thiét hai gay ra.

®

CACH THOAT HIEM TRONG TRUONG HOP XAY RA HOA HOAN

g
222z,

-

Canh bdo nhiing ngudi xung quanh

il

S dyng cdu thang b

NESSh

]

Cui thap ngudi :
khi thoat hiém ol 114
@ 5 %
: .f
Su dung binh cuu hoa Khéng st dung Khéng check-in
néu cd thé thang mdy trén mang xa hdi
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BAI TAP

1. Diém chdp chay la

A. nhiét do thap nhét & ap suat ctia khi quyén ma mét hgp chat hiiu co hodc
vat liéu dé bay hoi tao thanh lugng hoi du dé boc chay trong khong khi khi
gap nguon lua.

B. nhiét d6 cao nhat ¢ ap suat ctia khi quyén ma mot hgp chat hitu co hodc
vat liéu dé bay hoi tao thanh lugng hoi du d€ boc chay trong khong khi khi
gap nguon lua.

C. nhiét do thap nhéat & ap sudt cua khi quyén ma mét hgp chét hiu co
hodc vét liéu dé bay hoi tao thanh Iugng hoi di dé béc chay trong khong
khi.

D. nhiét dé cao nhét & ap sudt ctia khi quyén ma mot hgp chit hiiu co hodc
vat liéu dé bay hoi tao thanh lugng hoi du dé€ boc chay trong khong khi.

2. Nhiét do tu béc chay la

A. nhiét do cao nhat ma tai do, chat chay tu chay ma khong can tiép xuc véi
nguon nhiét tai diéu kién ap suat khi quyén.

B. nhiét d¢ thap nhat ma tai do, chat chay tu chay ma khong can tiép xic véi
nguon nhiét tai diéu kién ap suat khi quyén.

C. nhiét do thdp nhdt ma tai do, chat chay tu chay khi tiép xic véi nguon
nhiét tai diéu kién ap suat khi quyén.

D. nhiét do cao nhat ma tai do, chat chay tu chay khi tiép xuic vi ngudn nhiét
tai dieu kién ap sudt khi quyén.

3. Tinh déu tram huong dugc chiét xuat tii nhya cay D6 bau bi nhiém dau (tu
tram) bang phuong phap chung cat 161 cuén hoi nudc. Mot s6 tac dung cua
tinh ddu trim huong dugc biét dén nhu: gidm cang thing, gidm nguy co
tram cam, ngu ngon gidc hon; ngdn nguia sy phat tri€n cua té bao ung thu;
tot cho hé tiéu hod; gidm triéu chiing di ting & dudng ho hap trén; cham soc
da do ddc tinh chong viém, khang khudn va chéng oxi hod; ... Tinh dau tram
huong cé diém chép chay la 51 °C. Hay cho biét tinh dau tram huong dugc
goi la chét 1ong dé chdy hay chét 1ong c6 thé gay chay.
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Hoa hoc vé phan ting chay, né
MUCTIEU

—Tinh dugc A H° mdt s6 phan ing chdy, n6 dé du doan mc 0 manh liét clia
phan ting chdy, no.

— Tinh dugc su thay doi cla toc do phan ting chdy, “toc do phan ting ho hap”
theo gid dinh vé su phu thudcvao ndng d6 0,

— Néu dugc cdc nguyén tac chita chdy dua vao cac yéu to anh hudng dén toc do
phdn (ing hod hoc.

— Gidi thich duoc vi sao lai hay duing nudt, C0, dé chita chay.

— Gidi thich duoc Ii do vi sao mot s6 tring hop khdng duoc ding nudc dé chita
chdy malai phai dung cat, €0, ...

— Gidi thich dugc tai sao dam chdy c6 mat cac kim loai hoat dong manh thi
khong st dung nudc, CO,, cat (thanh phan chinh la $i0,), bot chifa chy (hon
hop khong khi, nudc va chét hoat dong bé mat) dé dap tat dam chéy.

@ Céc hién tugng chay, né xay ra hau hét do cac
phan (ing hod hoc gay nén, toa nhiéu nhiét,
téc do phan tng 16n. Do d6, hoa hoc dong
vai tro rat quan trong trong viéc nghién ctu
nguyén nhan, dua ra cac bién phap phong
chéng ctng nhu xt li khi xady ra hod hoan
mét cach hiéu qua va an toan nhat. Nhiét
ctia phan Ung chéy, né dugc xac dinh nhu
thé nao? Cac yéu t6 nao anh hudng dén mtic
ddé manh liét clia phan ting chdy, n6? A Binh chifa chdy

Q) BIEN THIEN ENTHALPY (A He) CUA MOT SO

PHAN UNG CHAY, NG
D Tinh gia tri A H° mét s6 phan iing chay, nd dé du doan mifc 46

manh liét cia phan (ing chay, nd @
Xét phan ting chdy ctia mét s6 nhién liéu thudng dung trong doi 1 Dua vao dif lieu Bang
song va san xudt nhu ethanol (C,H_OH, diing trong sdn xudt xdng 7.1va7.2, em hay tinh
sinh hoc E5) va khi gas (thanh phan chinh la propane (C,H ) va bién thién enthalpy
butane (C,H,,), ding trong dun nau & cac h¢ gia dinh). cla phan ting dot chdy
Phan ting dot chdy ethanol: ! rtwl ethanol va 1 mol

khi gas.

C,H.OH(]) +30,(g) —~—2CO,(g) + 3H,0(g)



Bang 7.1. Gia tri nhiét tao thanh clia cac chat trong phéan ting d6t chay ethanol

Chét CH.OH() 0,(g) (0,9 H,0(g)

2 Tinhbién thién enthalpy

AHS (imal) | —277,63 0 393,50 ~241826

Phan ting dot chay khi gas chiia propane (40%) va butane (60%):

t° o
C3H8(g) + SOZ(g) ——3CO,(g) +4H 0O(g)  AHZ, e

410

13 o a
CH (g) + 7oz(g) —5 »4CO,(g) + 5H,0(8) AH355 gumey

Béng 7.2. Gia tri nang lugng lién két (E,) cia mot s6 lién két cong hod tri

Lién két (—H —C 0=0 =0 0-H

E, (kJ/mol) 413 347 498 745 467

'Khi xdc dinh dugc bién thién enthalpy ctia phan ting chdy, né,
¢6 thé du dodn miic dd6 manh liét cia phan ting chéy, né do.

€ T6C PO PHAN UNG CHAY
' Tinh suthay d6i toc dé phan ting chay theo gia dinh vé su phu thudc
vao nong dé oxygen
Xét phan ting chay ctia than da trong khong khi:
C(s) + 0,(8) — > CO,(g)

S6 mol (DO,) va nong dé mol/L (Co,) ctia oxygen dugc tinh theo
cong thic:

Trong do: Po, la ap suat khi oxygen (atm);
Vo, la thé tich oxygen (L);
R la hing s6 khi li tudng, c6 gid tri bang 0,082 (L-atm/ mol-K);
T la nhiét d6 (don vi K).

C6 thé coi tdc do phan ting chay ctia than da phu thu¢c nong do
oxygen trong khong khi theo phuong trinh téc do: v=kxC .

‘Khi nong d6 oxygen gidm thi t6c d6 phan ting chdy giam va
nguoc lai.

clia phan ting dot chay
1 mol octane (CH,,
chdt 6 trong xang) va
1 mol methane (thanh
phan chinh cla khi
thién nhién). Du dodn
muc d6 manh liét cla
cdc phan (ing nay.

0 diéu kién thuong
(298 K), oxygen chiém
khodng 20,9% theo
thé tich trong khong
khi, tuong duong véi
ap suat 0,209 atm.
Tinh nong do mol/L
cla oxygen trong
khéng khi.

Khi thé tich oxygen
giam con 15% thé tich
khong khi thi nong do
mol/L cla oxygen la
bao nhiéu?

Hay cho biét toc do
phdn (ng chdy cla
than dd tang hay
giam bao nhiéu lan
khi thanh phan phan
tram theo thé tich cla
oxygen trong khong
khi gidm tu 20,9%
xudng 15%.
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 Tinh su thay d6i téc d6 “phan ting hé hap” theo gia dinh vé su
phu thudc vao nong dé oxygen

Do6i véi nhiéu loai sinh vat, trong dé c6 con ngudi, qua trinh ho
hap dugc xem la dau hiéu nhan biét su song. H6 hép cung cap
oxygen cho qua trinh trao d6i chét ctia cac loai sinh vat. Do do,
néu ngudn oxygen bi thiéu hut do 6 nhiém, hoa hoan, khong gian
kin, & ving nui cao, ... déu cé nhiing anh hudng khong tot dén
stic khoé ctia cac loai sinh vat. “Phan ting ho hap” dugc biéu dién
qua qua trinh:
O, (khong khi) = O, (co thé)

A K

Co thé coi téc do “phan ting hé hdp” phu thudc nong do oxygen
theo phuong trinh téc d6: v=kxCg_

“Khi nong do oxygen giam thi téc do “phan ting ho hap” giam
va ngugc lai.

€) NGUYEN TAC CHUA CHAY
2 Trinh bay cac nguyén tac chifa chay

Khi xac dinh dugc nhiing yéu t6 anh huéng dén téc dé phin ting
chdy sé dé xudt dugc cac bién phép phu hgp dé dap tat dam chay:.
Viéc xac dinh chat chay giup phan loai dam chay, tii d6 c6 thé lua
chon chat chiia chay thich hgp dé dap tat dam chay.

Bang 7.3. Phan loai dam chdy theo chét chdy (theo TCVN 4878 : 2009)

Loai dam chdy Chat chay

Loai A Dam chdy cdc chat rén (thong thutng la céc chat hiu co) khi chdy thudng kem
theo sirtao ra than hong.

Loai B Dam chdy céc chat 1ong va chat rdn hod long.

Loai C Dam chdy céc chat khi.

LoaiD Dam chéy cc kim loai.

Loai F Dam chdy dau va md ctia dong vat hay thuc vat trong cac thiét bi nau nudng.

Bang 7.4. Mot s6 chét chita chdy thong dung

Chat chiia chay

Tacdung — Luu y khi st dung

Nudc — Lam gidm nhiét do xudng dudinhiét do chdy, lam loang khi chdy.

— Diing trong cac dam chéy 1a chat ran nhu g6 (dién hinh |a chdy rimg, chéy
nha), nhia trong cac nha xudng san xudt, .. . va mgt so khi chdy.

— Tuyét doi khong st dung nudic dé chifa chdy cac thiét bi dién khi chua tat
nguon dién, kim loai va hop chét hoat dong hoa hoc manh nhu Na, K, Ca, dat
den, ddm chéy xang, dau, ...

Gia st mot can phong

6 thanh phan phan
tram theo thé tich cla
oxygen trong khong khi
la 17%. Toc do “phan
ting ho hap” clia nguoi
¢ trong phong tang
hay gidm bao nhiéu lan
50 vi & ngoai phong?
Biét rang oxygen chiém
khodng 20,9% theo thé
tich trong khong khi.

Néu nhiing yéu to anh
hugng dén toc do phan
ting chdy. Tu d6 hay
néu mot s0 bién phap
dap tat mot dam chay.
Hay cho vi du vé mot so
chat chdy thudc ting
loai dam chdy trong
Bang7.3.

Vi sao trong mot so
truong hop khong
duoc dung nudc dé
chifa chdy (chdy xang,
dau, ...)?



Carbon dioxide (CO.) | — Lam gidm ndng do oxygen dudi 14%, ngan chan va dap tat dam chdy loai
AB,C
— Khi phun khdng dugc dé dinh Ién ngudi hodc phun Ién ngudi vi sé lam bong
lanh, gdy nguy hiém cho stic khoé con nquo.
— Khéng diing cho cac dam chdy kim loai, kiém tho, than cdc, ... dam chéy ¢
nhiét do trén 1000 °C, ddm chdy dién c6 hiéu dién thé > 380 kV.
Dang bot — Ngan khong cho oxygen tiép xtic vdi dam chay.
(Foam gom khong | — Ap dung cho dam chay loai A, B, C, F.
khi, nudc va chat — Khéng diing cho cac dam chay thiét bi co dién, cdc kim loai ¢6 hoat dong
hoat dongbé mat) | manhva dam chdy c6 nhiét do trén 1700 °C. @
Dang bdt khd — (ach li valam loang ndng dd oxygen tiép xtic vdi dam chdy. Giai thich tai sao
(NaHC0,) — Ap dung cho loai dam chéy phu thudc vao ki hiéu ghi trén binh: i

+ Binh chifa chdy bgt ABC: phi hgp chifa chdy cho ca chat ran, chat Iong va ddm chdy c6 mat cic

chat khi (g6, gidy, mot s6 chat déo, cd kha, rom va sgi, nhién liéu xing dau, kim loai hoat dong
san, vecni Yé ru‘gu). 3 o o manh nhu kim loai
+ Binh chifa chay bgt BC: nhién liéu xang dau, son, vecni va rugu. i T4 o
— Khdng nén stt dung binh bt chita chéy phun lén dam chdy 1a o dién tirvisé kiém, kiém thé va
lam hu hai cdc vimach dién t. nhom, ... khoéng st

dung nudc, CO,, cat
(thanh phan chinh la

Mot ddm chéy 6 thé dugc ngan ngita bing cich loai bé hoic Si0,), bot chiia chay
lam suy yéu bat ki yéu t6 nao trong tam giac chdy (chdt chay, (hon hop khong khi,
chét oxi hod, nguén nhiét). Nguyén li chéng chdy, né 1a gidm tc nuGe va chdt hoat

do chdy cta vat liéu dang chdy dén muic t6i thiéu va phén tan dong bé mdt) dé dap
~ nhanh nhiét lugng ctia ddm chay ra moi trudng xung quanh. tat ddm chdy?

. T6c d6 phan ting chdy phu thuéc nong dé oxygen. Khi nong do oxygen giam

thi téc do phan tng chay thay déi nhu thé nao?

. T6c d6 phan tng hé hap phu thudc néong do oxygen. Khi nong do oxygen

tang thi téc d “phan ting ho hép” thay d6i nhu thé nao?

. Khong khi trén dinh ngon nii cao rit loang. Piéu nay c6 thé gay anh hudng

xdu dén nhiing nguoi leo nui. Vi vay, nhiing nha leo nui ludén trang bi binh
dudng khikhi ho leo 1én nhiing dinh nui cao. Gia st khong khi trén dinh nui

do6 c6 16% oxygen theo thé tich. Téc d6 “phan ting ho hap” tang hay giam bao
nhiéu lan so v6i noi ma khong khi c6 20,9% oxygen theo thé tich?

. Hay ké tén mot s6 chat co thé st dung dé dap tat dam chay khi xdy ra hoa

hoan &

a) xudng go. b) tram xang, dau.

. Trong mot dam chay do xang, dau, ngudi ta c6 thé dung mét chiéc chan thim

ué6t hoac cat dé dap tat dam chdy. Giai thich tai sao c6 thé lam nhu vay.
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Chuyén dé 3
THUC HANH HOA HOC
VA CONG NGHE THONG TIN

Vé cau tric phan tu
MUCTIEU/

— V& dugc cong thifc cu tao, cong thic Lewis ctia mot s0 chat vo co'va hitu co.
— Luu duoc cac file, chén duac hinh anh vao file Word, PowerPoint.

. T d

HBr CH,(CH,),(OH) CH.OH
(ong thiic Lewis (ong thifc cau tao Cau tric phan tur

A (ong thifcva cau tric phan ti ctia mot s6 chat

@ Cac chat vo co va hiu co dugc trinh bay bang céng thiic cau tao, cdng thiic Lewis, .
Em c6 thé thuc hién viét, vé cac cong thirc hoa hoc, c6 thé trinh bay cau tric phan tu
dudi dang 2D va 3D, viét chudi phan ing, phuong trinh hoa hoc va nhiing céng thic
phan t phuc tap, ... S dung phan mém chuyén biét c6 thé giup cho viéc vé cac
céng thiic hoa hoc nhanh chéng va dé dang.

Phan mém nao sé ho trg hiéu qua cho viéc viét, vé cac cong thiic hod hoc? Can thuc hién
nhu thé nao dé vé va chén vao file Word hoac PowerPoint?

) VE CONG THUC CAUTAO

Hién nay c6 nhiéu phan mém st dung d€ vé cau truc phan tu
vO co va hiiu co nhu HyperChem, Chemsketch, géi phan mém
ChemBioOffice, ...

? (ai dat va st dung phan mém ChemSketch
Cai dat: Truy cap trang chu ctia nha cung cép theo duong dan:

https://www.acdlabs.com/resources/freeware/chemsketch/index.php
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Sau d6 dién cac thong tin can thiét d€ tai phan mém. Chon free
ACD/ ChemSketch Freeware. Tai phan mém va cai dat theo
hudng dan.

Kh(n dong: M& ChemSketch hodc nhip dup chudt tréi vao biéu tugng

trén Desktop. Man hinh lam viéc cia ChemSketch nhu sau:

L
L ALIAPRTORCY (HYEWIE] - 10NN T 5K A @
fie ER Pgn Joos Tppble: Qpies Doaees icdOrs SDNabs Lilp

wan ) TH OSHOD 90 §AH QE mww [pg's T8 5 A0 Hrom 20

Wl .q\R,J.AGAU gl .ﬂg‘w,r,ﬁhﬁ 1 ﬂmhneuc\acthanh\colng
BN B O . O L. O O P OO JVG. JR . ) cutrong Hinh 8.1 va cach
:} \" i }z) \5, sukdung ching trong
<R ) g phan mém ChemSketch.
iE [2) (1) Structure:vé c4u trc, Draw: v& 06 hoa ™ o)

"B

ol|" (2) Lwa chon cac nguyntd dé vé ’:’

3 i
Fl

G (3) Céc ché @) cé v iy %6
% ._ : am CHUY/

3 (4) Lya chon/ quay cdu tric " AL T ;
g 9 i T Néu nguyen t6 khong cé
i (5) CAe loal ién két o tren thanh lénh thi nhép
o, — S c}juot vao l\)leu tong
W 2 bang tuan hoan (Periodic
# LER AT
- 1 — e table of Elements) @

2 RIS o Es k2216 Camatcouniond 551K 3 fabainhant 2214 G, demiad RS 4 RSs g
ROMAENS2 4 il 2 Proedes dé Lh()n‘
12venSkek 2 Destass 3-Lab

A Hinh 8.1. Man hinh lam viéc phan mém ChemSketch

'» Thuc hanh vé cong thiic cau tao bang phan mém ChemSketch

Vi du 1: Vé cong thiic cau tao clia phan ti propene (C,H,). 2 DE vé lién két ba trong
Buidc 1: Chon ctia s8 Structure va ché do Draw Normal. phan i propyne (CH,),
can chon cdc cong cu

File Edit Pages Tools Templates Options

: o
[Structure]' vaw (P ASE ST Nao!

3 Hay vé phdan t CH,,

¢ R P a
a9 ’ = .'("" / $ Nis chuyén lien két don
@ AL o thanh lién ket doi, tao
" Draw Normal x o
: thanh hai phan tUr sau;
Buidc 2: Chon nguyeén t6 C & khu vic (2). Nhap chudt trai vao man hinh C/\/CHs
Hy

s¢ xudt hiégn CH,. Nhap va giti chudt tréi roi kéo, nha chudt, thdy xuat

hi¢n CH,-CH,. Kéo, tiép tuc nha chuét thu dugc HyC———CHj. /\/CH3
s HaC

Chon Tool — Clean Structure, thu dugc H,C CH;.

Budc 3: Nhap chuot trdi mot lan lén lién ket C/\ CHs,
don dé tao lién két doi. Néu can tao lién két ba
thi nhdp chuot thém mot lan niia.
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Budc 4: Dé hién thi cac lien két C-H, H H

chon Tool — Add Explicit Hydrogens. =
— H 4 Tinh bay cdc budc dé vé

cong thic cdu tao cla

. phan titoluene.
A Hién thi lin ket C-H LEig
Y
Buidc 5: D€ hién thi nguyén ti C, chon biéu tugngr x ] (Edit Atom
Label), nhdp chuoét trai vao vi tri cia nguyén tii C trén cong thiic,
xudt hién hop thoai Edit Label, go C va nhan Insert.
Edit Label X
{2 s VB I u2x|Q| A Phan tir toluene
c
List
s () standard
\ C/ BOC O user
H Gns o4
\ C6HS
'-/ g:g ‘ Save
N |
/ COOEt Qdeﬁe )
coatse A | Thyc hanhvé cong thifc ciu
oo tao clia cdc chat duoc biéu
Cancel e dién nhu sau:
A Hién thi nguyén i C a) GH,
Buidc 6: Luu va chen cong thiic vao file Word, Powerpoint. HG \
a) Luu cong thiic \

CH
Chon lénh File — Save hodc Save as hodc st dung t6 hgp phim °

Ctrl+S. Khi xuét hién hop thoai luu, dét tén file va chon kiéu file,
sau d6 nhan Save. b) H,S0,
— Luu file ChemSketch: Chon phan mé rong dudi la sk2, cho phép
mo lai d€ stia chiia.

— Luu dang anh: Chon phan mé rong la .gif hoac .jpg hodc .tif.

b) Chén cong thiic

- Chon phan tt, chon 1énh Edit — Copy hodac st dung t6 hop
phim Ctrl + C.

— Mo tng dung Word hodc PowerPoint, chon lénh Dan (Paste)
hodc st dung t6 hop phim Ctrl + V. Néu chen file anh sang Word
hay Power Point, chon Insert — Picture réi chon file anh da luu.

Mot s6 menu lénh

byl S TA—— —— _— PR | Bang tuan hoan cc nguyén to
' Hien thi ki hiéu nquyén tl \le V& cau tao gap khtc @ hod hoc
B i _— |
/ Vélién két cho —nhan l(a Toi uu hod 3D \} ﬂ & | Xoay cacliénkét
i »,;g?"‘# Ve caclién két trudc va sau ﬁ Hién thi cdutric3D | [ ] i (éc dau ngodc




€ VE CONG THUC LEWIS

'» Thuchanh vé cong thiic Lewis bang phan mém ChemSketch
Vi du 2: Vé cong thiic Lewis ctia phan ttf ammonia (NH,).

Buidc 1: Vé phan ti NH, tuong tu theo cac bude & Vi du 1. Chon
nguyén té N, nhdp chudt trai vao man hinh, xuét hién NH.. Chon
lénh Tool — Add Explicit Hydrogens d€ hién thi caclién két N-H,

thu dugc
H
N

/

Budc 2: Chon lénh Templates — Template Organizer va tich
chon Lewis Structures. Sau do, chon lénh Templates — Template
Window, xuidt hién hop thoai Template Window, chon thé
Structure — Lewis Structure.

T"n’. Y;’I:‘I‘M\"M»Q:'n.\’.‘ Demmenlts  4Ad-0On% ACN chs Heln
we O ISEB3U 9

g T, X s B s i b AR R B2EFIe| R AR BE
w » o an o " N " ®h a g R

weee 34 12mzlote vincow

[sue
[a]
&
) 21
.:, - Ismmm:\‘ DA | wwom it o A et A
LX)
T - o H
. spdiens Cl N g H:O% i e e [ e
¥ s Graine C H* "R o P S N R
a8 DHATNAKL O: A || | ..::-
= Grmrtiea | Thaks 1 z 3 "- o
| Last A 0% H o H s ||
&% =1 Laskt T Nt el e 1|
a i 1 awin Suchraa C.I. # h.'- H'E'C:. H'Q' . g - po 3.
E 1 Rl gz fokunzs 3'5'0 H _p tH H &
B w0
= H H H H H
] HiN%H H:N%H H:C:H HiC:H -C:H
w01 H H H H H
at o €Fimg€ls  HicmC:H  H & N'uCe
1538
O. :01S™m0, ~— D 510:
t e -4 £ 3 !

A Hinh 8.5. Hop thoai Template Window
Buide 3: Chon cép electron phu hgp trong bang (3), réi gan vao cong
H

Y

thtic, diéu chinh kich thudc (néu cin), thu dugc /

H

Buidc 4: Luu va chen cong thiic vao file Word, PowerPoint.

“Si dung phan mém ChemSketch vé dugc cong thiic cdu tao,
~ cong thiic Lewis cia mot s6 chat v6 co va hiiu co.

@®

5 T hudng dan cich vé
cOng thic Lewis GVidu 2,
néu diém khdc nhau gitia
cdch vé cong thic Lewis
véi cdch vé cong thic cau
tao.

G YR QA sevd || W e JEE R E E | % s e FeAaR RS il

an

K

Oprky | Cowe Hp

“Thuc hanh V& cong thic
Lewis cla phan t N,
Luu fille dudi dinh dang
file ChemSketch va dudi
dinh dang file dnh. Chén
cong thiic vao Word hodc
PowerPoint.
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Ve cong thiic Lewis cia phan tt HNO,, luu du6i dinh dang file ChemSketch.
Luu dudi dinh dang file anh, chén vao Word va PowerPoint nhu biéu dién sau:

H O}

HONO:

€ VE CAUTRUC PHAN TU

> Thuc hanh vé cau tric phan ti bang phan mém ChemSketch
6 T cdc budc vé cau tric

Vi du 3: Vé cau tric 3D ctia phén ti ethanol (C,H.OH). 30, hdy chuyén cdu e

Buidc 1: Vé cau tric 2D ctia phan ti C,H.OH tuong ty theo cac hod hoc tr 2D sang 3D
budc 6 Vidu 1. clla cdc phan t( da vé &

trén: propyne, toluene.
7 Dé chuyén hinh nén tir
o den sang trdng thuc hién
AN chon: Options — Colors
- — Background —
White. Tuong tu thuc

it
I—O—0I
I—O—0I

Buidc 2: Nhap chu¢t vao biéu tugng toi vu cdu truc 3D o (3D hign doi mau clia céc
Structure Optimization) ¢ thanh cong cu. nguyén td trong phdn

tlr. Hay chuyén mau hinh

@ @I InCHl . ﬁ "“hﬁh'-‘"' nén va mau cic nguyén

tir trong cdc phan td trén.

=
Buéc 3: Chon nut 3D Viewer & , xudt hién hop thoai ACD/3D

Viewer (Freeware) ciing ciu tric 3D ctia phan tu. CHU Y i

Doi  v6i phin mém
ChemSketch, dé nhan
dugc cong thiic hop li can
thuc hién léenh “Clean
Structure” (cau tric 2D)
va lenh “3D Structure
Optimization” (cdu truc
3D).
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Buiéc 4: Thay d6i moét s6 ché do hién thi ciu tric phan ti (dang cau @
ddc, lién két dang hinh tru, dang cau va que, dang que hodc dang Thuc hanh vé cdu trlic cdc
day manh). phan tirsau:

podb etk i a) CH,=CH—CH=(H,
b) CH,COOH
Chuyén cdu tric hod hoc tir
2D sang 3D.
Luu cdc file, chen dugc hinh
anh cau tric phan t vao
file Word, PowerPoint.

A Hinh 8.3. Cac cach hién thi cau triic phan tit

Budc 5: Luu duge cac file, chén dugc hinh anh vao file Word,
PowerPoint.

Chon mo hinh can luu. St dung lénh Edit — Copy. Trong ting
dung phan mém khac (Word hodc PowerPoint), nhén t6 hgp phim
Ctrl + V dé dan mo hinh vao.

) Co thé st dung phan mém ChemSketch d€ vé cau truc dang 2D
~ va 3D ctia cac phan t.

e

1. Sti dung phan mém ChemSketch vé cau tric dudi dang 2D va 3D ctia cac phan
ti SO,, SO,. Luu file dudi dang ChemSketch va file hinh énh. Chen hinh anh vao
file Word va PowerPoint.

2. Hay vé cong thiic Lewis ctia cac hgp chat sau: SO,, Cl,, CO,. Luu file hinh anh,
chen vao file Word va PowerPoint.

3. Tim hi€u thém céc tinh nang khéc ctia phan mém ChemSketch, vé ciu tric ctia
cac phan tti roi chén vao trang Word trinh bay nhu hinh sau:
OH O

Br. Br Br Br
oxi hoa

ﬁ
bromine du

Br Br
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Thuc hanh thinghiémhoahocao
MUCTIEU

— Thuc hién dugc cac thi nghiém do theo ndi dung duoc cho trudc tif gido vién.
— Phan tich va li gidi dugc két qua thi nghiém do.

A Mot s6 hinh anh thi nghiém

@ Thi nghiém hod hoc ¢6 vai tré quan trong déi véi qua trinh nhan thic va phat trién
nang luc trong day va hoc mén Hod hoc. Khi thiéu phuong tién, diéu kién thi nghiém
khéng dam bao hay thi nghiém qué doc hai, tén kém hodc mat nhiéu thai gian,
chung ta c6 thé thuc hién thi nghiém hoa hoc do trén may tinh.

Nhitng phan mém nao cé thé hé tro thi nghiém do trong hoc tap hoa hoc? Thuc hién
thinghiém hoa hoc 4o nhu thé nao?

&) GIGI THIEU VE PHAN MEM THi NGHIEM HOA HOC AO

Nhiing phan mém nhu ChemLab (Portable Virtual Chemistry Lab), PhET, Yenka (phién ban
cti la Crocodile Chemistry), ... dugc st dung d€ mo phdng thi nghiém hoa hoc.

Yenka la tap hop cac phong thi nghiém do, trong dé cé phong thi nghiém hoa hoc véi céc
hoa chat, dung cu phé bién dé thuc hién céc thi nghiém hod hoc v6 co va dién hoa. Yenka
mo phong cac thi nghiém ao dé dang, nhanh chong va hiéu qua. Co thé st dung Yenka dé
tién hanh mét s6 thi nghiém véi nhiing chat doc hai hay nhiing thi nghiém khong an toan.
PhET gbém cdc mo phong tuong tac mién phi thudc linh vuc Toan va khoa hoc. PhET minh hoa
bai hoc mét cach truc quan, c6 thé tuong tac truc tuyén.

Q THUC HANH THi NGHIEM HOA HOC AO BANG PHAN MEM YENKA

" (ai dat va st dung phan mém Yenka

Cai dat: Truy cap trang cht ctia nha cung cap theo duong dan: https://www.yenka.com,
chon thé Use Yenka — Use Yenka free at home — ...for students, chon phién ban, sau do6 tai
phan mém. Sau khi tai phan mém, ti€p tuc cai dat theo hudng dan.



Khéi dong: M& Yenka hodc nhap dup chuot trai vao biéu tugng i trén Desktop.
Man hinh lam viéc ctia Yenka nhu Hinh 9.1. Tai hop thoai Product Chooser,
chon thé Science, tiép tuc chon muc Inorganic chemistry (hoa vo co) hoac

Electrochemistry (dién hoa) — OK.

¥ Yonic: - unfitied

¥ Yenka - untitied
xiew | gdit | reioad | less <

¥ Product Cnooser
— ¥ o)
1 New Stibjeor: Sclance: 1 yenka =yt |
# physics . e .
- Physics (172) RIS = : . TE
@ Oopen - online O Chabe (137 Computing I Mathematics ] Science | Technology [
& Open - local Please choose a product:
. = z Yenka Inorganic Chemistry
Save BN i i
Ll *mwm‘ Chemistry. A virtual chemistry laboratory where you
: 1 can model reactions safely and easily,
& Print ; Bectmcherustry with aver 100 chemicals to choose from.
[ Change Product Light & Sound More ahout Yenka Inargansc Chemistry
i Settings $at00
v 2 bectrcity & Magnetism
‘:;. Anaiogue Electronics
’ Digital Electronics
* Yanka.zom l 0K | uit

X Exit Yenka

A Hinh 9.1. Man hinh lam viéc phan mém Yenka

Phan 1: New: Sti dung hod chét; thiét bi va dung cu d€ tu thiét ké

thi nghiém.

Phdn 2: Open - online: Kho cac bai thi nghiém ma truc tuyén.
Phdn 3: Open - local: Kho céc bai thi nghiém da dugc chudn bi

san c6 hudng dan.

Hicwd

@ Open - online m——
1 € sdscale  (zse
v L2AM ZEC_E CcoTTCN Aoiczboe solutions.

# Open - local

o Sove

Arid rezctions {epes)
sy Leam zbcut the reactors of 3003 with other sudstancas,

e Print
v - Bty bk fguen)
Change Froduct 3 Exanine ths heating curves of three cucs

1y Sottings
: Mellng ee ars podey wabsr [epesd

o 1 ram Fewi the wmues i of wrber sannaar Tabasos ks diforsor st

Ceclrccrerca ce3 2 {ooen
Learn cbeclendaos andicevcbon oozl

Phan3

Eectic vsis of sotsssim ccce  (open’
| Tvesagans e leciulre o polassn wdide s b

. Fechewsiaof 20 ke sildc ace {opent
1! Laam zkcut the eectrzysis of d Ute sulfuric scc,
»

Exne tesis o)
‘ Leam sbeut the toouss procuced by metalions = flame tests.

v Ticawsn cuves oper)
| team ta plat & fisracian cirve = anazalsacion reaction

Cectreysiz of 3odium hycrzzide  {2zea)
l o Pechmen e vdechinbye oo sodnm ek cehclon

Paye: [« cey | (2] 3] (2] (12 [t =

A Hinh 9.2, Céc phan chinh cla phan mém Yenka

1 Tir giao dién cla phan
mém (Hinh 9.1), néu
nhiing thanh phan chinh
cla cdc ving trén giao dién
phanmém. Kho cdc bai thi
nghiém (open — online
hay open — local) c6 vai
trd gi cho nqudi st dung?

2 Tim hiéu céch st dung cac
thanh cong cu trong phan
mém Yenka.
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*® St dung kho cac bai thinghiém thiét ké san 6 huéng dan
Kho céc bai thi nghiém cé huéng dan Open - local chtia cac thi
nghiém dugc sap xép theo céc chu dé theo thii ty nhu sau:

7y New Open a model that's stored locally on your computer
@ open - online Shntaat
Yenka Inorganic Chemistry
@ Open:~local :(3) # | Getting Started ... Bt dhu
I Save B | Classifying Materials ...... Phan loai vit licu
y & | Equations and Amounts...I"huang trinh hoa hoc va lugng chat
& Print i e . i
@ [ Reaction Rates ... Téc @9 phan ing
I change Product ® | Water and Solutions ...... Nui¥c va dung dich
® [ Emergy .. A
Iy Settings i 5 Na)mg‘ l“.('m g <
# | Rocks and Metals ... Pa va kim loai
? Help e [ Acids, Bases and Saits ... Cic acid, base vi mudi
@ [ The Periodic Table ...... Bang tuin hodn cic nguyén 16 hed hoc
® | Identifying Substances ... Xac dinh chit

A Hinh 9.3. Cac baithinghiém c6 hudng dan Open — local
Cacbudc sii dung thé Open - local ciia phan mém Yenka
Vi du 1: M6 phong thi nghiém “Nang lugng hoa hoc”.
Buidc 1: Nhap chuot vao thé Open - local, chon Energy > Reaction
Energies, m6 phong da dugc thiét ké xuat hién & man hinh.
Buiéc 2: Nhap chuét vao Next page @ dé thuc hién theo hudng
dan. Nhéap vao biéu tugng II' Hydrochloric acid, gili va kéo cho vao

H
c6c da c6 san nhiét ké, tuong tu thém tiép [ 4% Maanesm vao cHe.

Buéc 3: Nhap chuét vao nut Play/Pause il dé thuc hién thi
nghiém. Trén bang gidy ké xuat hién duong mau dé biéu dién nhiét
do ctia phan ting theo thoi gian. Sau khodng thoi gian 2 — 3 phut, st
dung nit Play/Pause dé€ diing mo phong.
Bui6c 4: Ghi lai su thay d6i nhiét d¢ va hiéu ting nhiét ciia phan ting
(trong muc Reaction Details). Giai thich.

FY Yenia - Reaction anergies o - N - o X
| Reaction energies %)

| ‘9
4 — e .
Temperature 40 F = T T B
30 i )
20 i 2
10 t i k3
45,96 °C o3 t t t
a et ’ : ®~ ;m\nwon;n ¢ “
A i A —
Magnesium E e : fmqi?ﬂ_{,
¥ reactions
| f/i‘ Recently completed: ]
ic acid + ium — hydrogan + chonda ax:
| l 3' -466.8 k¥ mot* \
l C %
In this kit you will learn how en: transfers in reactions can be R N Py . on
measure:i using the heat given %ﬂ absorbed In thel reactlon, (AL < Hinh 9.4. M0 phﬁng thi nghlem
e _ “Niing luong hod hoc”
Home Licence: Illegal to use at School LQJ :] 2 -
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3 T céc bude st dung

thé Open - local, hay
thuc hién mo phong thi
nghiém"Dlinh nghiatoc do
phdn ng" (Definition
of reaction rate) trong
muc “Iéc do phdn ng"
(Reaction Rates).

Mot s6 thanh menu cta do thi

7z

| DPiéu chinh truc x

—

biéu chinh trucy

;-B Phéng to
ﬁ Thu nhd
u Lam lai

©

St dung thé Open — local
dé md phong thi nghiém
“Acids and bases” Phan
tich va Ii gidi két qud clia thi
nghiém.




Vi du 2: M6 phong thi nghiém “Anh hudng ctia dién tich bé mit
chét lén t6c d6 phan ting”
Budc 1: Nhap chuét vao thé Open - local, chon Reaction Rates >

Surface area and rate, md phong dugc thiét ké xuét hién & man
hinh hép thoai.

Buide 2: Nhap chuot vao Next page ‘@ dé thuc hién theo huéng
dan. Nhap va tha chuét vao cac qua boéng c6 mau khac nhau, kéo
tha vao cudi 6ng dan khi & cac 6ng nghiém c6 kich ¢d hat calcium
carbonate khac nhau.

Buide 3: Nhap nut Play/Pause il dé thuc hién moé phong.

Buidc 4: Quan sat toc do tang dan kich thudc clia cac qua bong.
Khi kich thudc cta cic quad boéng khac nhau r6, nhdp nut
Play/Pause dé€ diing thi nghiém. Giai thich hién tugng va rut ra két
luan vé anh hudng ctia dién tich bé mat dén téc do ctia phan ting.

Y Yenka - Surface area and rate - o X
Surface area and rate

Y

A Hinh9.5. Mo phong thinghiém Anh hudng cia dién tich bé mét chdt lén toc dé phan ting”

'® Tu thiét ké thi nghiém bang phan mém Yenka

Thuc hién mé phong thi nghiém hoa hoc véi phan mém Yenka, cac
hoa chat (Chemicals), dung cu — thiét bi (Equipments), chat chi thi
(Indicators), ... dugc ldy trong phan New.

éi tuong Clwe  Dimg  Bangtudnhoan
| @ objects g, Edit [} £ 68 = ff '

Biéu chinh | | Xod
Toedo

L/ chuyén d6i

4 T két qud thi nghiém
“Surface area and rate”
(Hinh 9.5), hdy cho biét:

a) Muc dich st dung cdc
qud béng c6 mau khdc
nhau trong thi nghiém.
b) Toc do thodt khi & ong
nghiém nao nhanh nhat,
@ ong nghiém nao cham
nhat.

¢) Dién tich bé mdt anh
hutng nhu thé nao dén
toc do phan ting.

5 (hon hod chét, dung cu va
thuc hign thi nghiém diéu
ché khi sulfur dioxide tlf
sulfur va oxygen.
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Kho hoa chat, thiét bi va dung cu:

Kho hoa chat (Chemicals) bao gom: kim loai, acid, base, oxide, halogen, sulfide, carbonate,
nitrate, sulfate, cac mu6i va cac chat khi. Chung ta c6 thé chon cac dang chat khac nhau cho phu
hgp v6i mai thi nghiém, phan mém cho phép chon: dang bét (power), bot min (fine), min viia
(medium), tho (coarse), cuc/ miéng (lups), dang long (liquid), dang khi (gas).

Hoa chdt
Chemicals |
Equipment Thiét b|~Dung w
Glassware [
Indicators Dung w thU§ tinh
Presentation
| Céc chat chithi
(6ng cu
trinh bay

A

Thiét bi, dung cu thi nghi¢ém (Equipment): bao gom déay du cac thiét bi, dung cu thi nghiém
hoa hoc thong dung.

Dung cu thuy tinh (Glassware), chi thi (Indicators), ...

—
!~ Chemicals | Chemicals 2

| Metals C‘/ Equipment
I Acids /" Apparatus
/', sulfuric acid * Bunsen burner
/\ Hydrochloric acid A stand
A Nitric acid Q Electric heater =
/\ Phosphoric acid ﬂ Tap

11

/) Ethanoic acid ™ Meters and probes

- Alkalis ‘ Balance
— Oxides \ pH meter
| Halides 7 platinum wire
- Sulfides / Thermometer
__| Carbonates \\ Glass rod
— Nitrates ) \_ Glowing splint
| Sulfates \, Flaming splint
.. Miscellaneous Salts [ ;

/" safety signs
. Miscellaneous = :
= Corrosive

.. Gases = [i] ~

A Hinh 9.6. Kho hod chat (Chemicals) va Thiét bi — dung cu (Equipment)
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Cac budc tién hanh thi nghiém hoa hoc a0 véi thé “New”

Vi dy 3: Thuc hién thi nghiém mo phong kim loai sat téc dung v6i dung dich sulfuric acid loang.
Budc 1: Nhap chuét vao thé New, chon Presentation — A Text réikéo ra man hinh lam
viéc, go tén thi nghiém “Kim loai sat tac dung véi sulfuric acid loang” Sau dé chon EB Tray
(khay d€ hoa chat, dung cu).

Buidc 2: Lay hoa chat

— Chon sat: Nhap chu¢t vao thé Chemicals — Metals — Powders & Liquids — Iron, réi kéo
vao vung lam thi nghiém. Néu thi nghiém nhiéu hoa chat va dung cu nén cho vao khay.

— Chon dung dich sulfuric acid, Nhan vao thé Chemicals — acids — sulfuric acid, tha sang
man hinh hodc vao khay.

— Nhép vao cac thong s6 vé nong do va thé tich d€ diéu chinh cho phu hgp véi thi nghiém.
Chon néng d6 0,5 M va thé tich la 25 cm’.

Buidc 3: Lay dung cu

— Chon binh tam giac: Nhap chuét vao thé Glassware — Standard — Erlenmayer flash.

— Chon 6ng thu khi: Nhap chu¢t vao thé Glassware — Measuring — Gas syringe.

— Chon nut: Nhdp chuét vao thé Equipment — Stoppers — Large — One tube.

Dua tro chuét vao 6ng thu khi, & dau 6ng sé xuat hién hinh vuéng, nhap vao dé va kéo sang dau
hinh vu6ng ctia niit, 6ng dan mau cam sé noi cdc dung cu véi nhau.

Buigc 4: Nhap nut Play/Pause il trén thanh cong cu. Cho sulfuric acid vao binh tam gidc,
chon ti€p kim loai st va kéo vao binh da c6 acid. Pay ndp néi véi syringe nhu hinh bén dudi.

©

St dung thé New dé
mo phong thi nghiém
copper(ll) oxide tac dung
vdi 10 mL dung dich

y Thi nghiém: Kim loai sat tac dung véi sulfuric add lodng

G TET T F ol =R |

0cm®

> mGwe

Ny
L

A | hydrochloric acid 1 M.

A ’ Néu hién tuong va viét

. - phuong trinh hod hoc cla
phdn (ing gilfa cdc chat.

| €% objects_opeaic bl i (1] @0 22 | B |

Budc 5: Nhan nit Play/Pause trén thanh cong cu dé thi nghiém
bat dau dién ra, quan sat hién tugng xay ra. Muén phan ting xay

ra nhanh hay cham, nhap chu¢t vao nat Simulation Speed } -3
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' [
y Thi nghiém: Kim loai sat tac dung véi sulfuric acid lodng

J 1 Mot s6 thanh menu

 Chi tiét phan ting

> 0 Gl

~ Hién thi nguyén t&r

- Lam sach dung cu

b
-
> @G-
/l
\
|
| |
‘C
—_——
Y |/
»> [ G =0

o L] / \ .
[ \\‘ | RIS - -
/ \ ® “:" JJ  Ghi tén, dén nhan
\‘ \y
x‘/ \ =T -
\
f \\
\f \ 0 nitrogen
Ny
B oxygen
B hydrogen

€+ objects oEat bl o 1] & = B ]
A Hinh 9.7. Md phong thi nghiém “Kim loai sdt tdc dung véi dung dich sulfuricacid loang”

Buidc 6: Quan sat — Giai thich thi nghiém.
Sau khi cac chét phan ting v6i nhau, nhan chuot vao cdc icon bén phai ctia dung cu dé biét cac
thong tin nhu hinh trén.

Phan mém Yenka dé sti dung, cho phép mo6 phong nhiéu thi nghiém trong chuong trinh
hod hoc trung hoc phé thong. Ngoai ra con thuc hién dugc cdc chic nang: vé do thi,
hién thi chi tiét phan ting, chuyén déng clia céc ion, phan tu trong thi nghiém, chén vanban, ...
giup viéc hoc tap hod hoc thuan lgi hon.

THU'C HANH THi NGHIEM HOA HOC AO BANG PHAN MEM PhET

Phan mém mién phi cho phép chay cac thi nghiém ao truc ti€p trén website tai dudng dan:
https://phet.colorado.edu/vi/ (ban tiéng Viét), chon Hoa hoc.

» Thuc hanh thi nghiém bang phan mém PhET
Vi du 4: Thyc hién thi nghiém mo phong “Thang do pH”. Thang do pH

Buidc 1: Bam vao hinh tam gidc sé xudt hién bang miic d6 thé hién
khac nhau, chon Vi mo. TS

Buidc 2: Sau d6 hién man hinh hién thi thi nghiém, chon dung dich
can do pH 6 dong trén cling, vi du la “Nudc”.

60



INTERACKVE S8UAT by CACMOPHONG DAY HQC  NGHIEW CUV

Thang do pH
A Hinh 9.8. Giao dién thi nghiém“Thang do pH"

Thuc hanh thi nghiém

Buidc 3: Kéo dung cu do pH (pH meter) vao dung dich, quan sat va “Dung dich acid-base”

ghi lai két qua.

bang phan mém PhET.
Buiéc 4: Thay d6i cac dung dich can do, ldp lai cach do, ghi két qua a) Hién thi cdc dung dich
do dugc. dudi dang phan t hodc
= v) dothi

: \ ) Nuoe b) Thuc hién thi nghiém
3 g F—— VoI cdc dung cu khéc
2 @) nhau dugc cung cdp
4 L5 trong mo phong.

i 3 ¢) Ghi lai ket qué cla thi

j E %1 —140.501 nghiém.
% 2T Trung tinh d) Nhan xét vé gid tri pH
cla dung dich acid —

© base.

A Hinh 9.9.Thi nghiém“Thang do pH"

Buidc 5: Dua ra két luan vé gia tri do dugc ctia cac dung dich, sap
xép theo thu tu ting dan gia tri pH. C6 thé hién thi két qua dudi
cdc dang vi mo hay vi mo.

e ® S| pH B3| (ssomren [v]
L == 26

7

-

/
[ HLO' 1 OH ratio -~
\ )
Logsritnmic ( TI 1w & Moecuie count \_)

2 7
- 10° r
=l
3 ‘D-‘ -5 _/

10° 1L _—

108 “ldo.85L
o ] 1o o I
i 212x 102 #o [N

o™ ]

281 x10% ®9 s

107 7]

A Hinh 9.10. Gach hién thi két qua ctia thi nghiém & dang Vimo
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BAI TAP

1. Sti dung ctia s6 Open — local ctia phan mém Yenka nghién ciiu vé mua acid
(theo hinh huéng dan sau). Rut ra két luan tii két qua thi nghiém.

¥ serks - &3 en ¥ ke A
3 r - g s
\ /
) \
/ \
f ' E \
| A sy | ‘ Sutur ! ; \‘
& rwversal indeatee \ & vnveersal indicatee B &
\ A = i
| € Lmestore i € umastere i ; :
& * B
fIf 8 o g ‘ 0z
I ! m
i { . s N ]
. L 35°C |4 . 500 °C
123458788 0N2EN B 123458 735101121314
In this kit you will leam that when foss!| fuels are burmnt any sulfur T Observe what happens to the acidity of the water as the gases from the
present forms sulfur dioxide gas. This gas is very adidic and can result in il flask pass through it. 1]
acdid rain. p . Q [
@] [

A Thinghiém nghién ctiu vé mua acid

2. Su dung thé Open - local cuia phan mém Yenka, thuc hién thi nghiém anh
hudng ctia nhiét do 1én toc do phan ting “Temperature and rate”. Phén tich va
li giai két qua ctia thi nghiém.

3. Hay thiét ke thi nghiém (thé New): Phan ting ctia dung dich copper (II) chloride
1 M (CuCl,) v6i dung dich potassium hydroxide 1 M (KOH).
a) Ghi ro6 cac budc chuan bi hoa chét, dung cu, cach tién hanh thi nghiém.
b) Néu hién tugng xdy ra va giai thich.

4. Thuc hanh thi nghiém “Hinh dang phéan t&” bang phan mém PhET. Rut ra két
luan tii két qua thu dugc.

© That @ M6 hinh

n

. —————— Tuychon —————
9 4
‘ ' 8 Hién (hy n W khong én k¢

(W 1160 thi g6
\

104.5°

Tén hinh

D Hinh hoc phin i D Hinh hoc didn ik

Hinh dang phan tir H o ‘ m E



Tinh tham s cau tric
va nang luong

MUCTIEU

— Néu duoc quy trinh tinh todn bang phuong phap ban kinh nghiém (nhap file
dau vao, chon phuong phap tinh, thuc hién tinh toan, luu két qua).

— St dung dugc két qua tinh todn dé thdy duoc hinh hoc phén ti, xu hudng thay
d0i dio dai, goc lién két va nang lugng phan t trong day céc chét (cing nhom,
chuki, day dong dang, ...).

Lam thé nao dé xac dinh

nang Iwong phan tr???

&) HOAHOCTINHTOAN

Hoa hoc tinh toan la mét chuyén nganh ctia hoa hoc li thuyét véi

muc dich chinh 1a tao ra cic mé hinh toan hoc va st dung cac

chuong trinh mdy tinh dé€ tinh toan ciu truc va cac tinh chit cta 1 Hay tim hiéu thém nhiing

phan tt (nhu hinh hoc phan ti, do dai, goc lién két, nang lugng uu diém clia Hod hoc tinh
téng cong, ...) va ling dung cac chuong trinh tinh todn nay cho cac todn khi Ung dung dé t6i
bai toan cu thé. Tén goi chuyén nganh nay cho thdy su giao thoa gitia uu hod céc qué trinh hod
khoa hoc may tinh va hoa hoc. Hoa hoc tinh toan c6 hai phuong thiic hoc phic tap.

pho bién:

1. Co hoc phan td MM (Molecular Mechanics) sti dung nhiing
dinh luat vat li c6 dién dé du doan cac tinh chat va cdu tric phan t.
2. Li thuyét ciu truc electron (electronic structure) sti dung cac
dinh luét co hoc lugng tii thay cho vat li c6 dién lam co s tinh toan.
Co hai phuong phap cht yéu: Phuong phap ban kinh nghiém va
phuong phap tinh toan lugng tu (ab initio).
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3 Tim hiéu vé quy trinh tinh toan bang phuong phap ban kinh nghiém

Céc phuong phdp tinh toan bdn kinh nghiém, chang han nhu AM1,
ZINDO/1, ZINDO/s, MINDO/3, PM3, ... dugc st dung trong céc
bé phan mém MOPAC, AMPAC, HyperChem va Gaussian. Cac
phuong phap nay sti dung nhiing thong s6 da dugc rut ra tu di liéu
thuc nghiém nhdm dé€ don gian hod viéc tinh todn. Phuong phép
nay thuc hién tuong d6i nhanh, cung cap nhiing két qua va nhiing
du doan dinh lugng kha chinh xdc vé nang lugng va cau truc cho
hé trong diéu kién la cac thong s6 phu hop tot véi hé khao sat.
Phan mém MOPAC da tich hgp san phuong phap PM7 nén rat
thuan tién cho ngusi dung.

' (ai dat va st dung phan mém MOPAC

Cai dat: Truy cép trang cht ctia nha cung cdp theo dudng dan:
http://openmopac.net/Download_MOPAC_Executable_Step2.
html, nhédp vao “Download 64 bit MOPAC 2016 for windows” tai

phan mém. Luu va giai nén trong thu muc ctia may tinh.
Vi du: D:\MOPAC2016.

Cai dat theo hudng dan trong file “Installation instructions.txt”.

This PC » DATA (D:) » MOPAC2016

A

A Name

Example_data_set.mop
Installation instructions.txt
libiompSmd.dl

I [ MOPAC2016.exe

A Hinh 10.1. Phdn mém MOPAC cho Windows

Khéi chay phan mém MOPAC (Windows 10): Nhép chuot vao
file MOPAC data set. Cu thé la file Example_data_set.mop. Chon
Open with, bo chon Always use this app to open.mop files —
Look for another app on this PC.

Téi D:\MOPAC2016, nhap chudt trdi vao MOPAC2016.exe.
“MOPAC2016.exe” xudt hién trong hop thoai File name. Chon
Open.

CHUY /

Cai dat phan mém MOPAC
6 thé nha ho tro.




€ TINH TOAN BANG PHUONG PHAP BAN KINH NGHIEM

'» Tinh nhiét tao thanh ctia phan tir ammonia s&t dung phan mém MOPAC
Buide 1: Sti dung két qua ti phan mém ChemSketch & Bai 8 cho
phan ti H,O. Sau khi vé xong, chon Tool, chon 3D Optimization. @
Sau d6 chon nit 3D Viewer dé nhan dugc cau truc 3D ctia phén ti. 2 Thuc hién nhap dir liéu

ms ACD/Labs Help ?L?L(I :mznt% dan)chophan
H, (ethane).

[, | e el Sy f. L)
) P4 P P DD o I e o I

R A D P O

A Hinh 10.2. Cau tric 3D ctiaphan tif H,0
Buidc 2: Trong 3D viewer vao menu file, chon Save as, dat tén file
H20.mop (save as file chon MOPAC Z Maxtrix).
Vi du: Save as — D:\MOPAC2016 — H20.mop

Buide 3: Nhap chugt phai lén file H20.mop — Open with Notepad
— Thém lénh OPT ENPART (Xac dinh cau tric va nang lugng).
Sau dé6 luu lai.

(3 *H20 - Notepad

File Edit Format View Help

OPT ENPART
D: \MOPAC2016\H20.mop

0 6.0000 %) 0.0000 (*] ©.0000 e 0 0 ]
H 1.0120 1 ©.0000 e 0.0000 e 1 0 %]
H 1.0120 1 104.4999 1 0.0800 0 1 2 )

A Hinh 10.3. ThémIénh vao file mop

Buide 4: Nhap dup chuot trai len file H20.mop, chuong trinh sé chay
va cho 2 file méi xuét hién 1a H20.out va H20.arc. Néu khong
thay két qua thi nhan chudt phai lén file H20.mop— open with
MOPAC2016 nam trong thu muc D:\MOPAC2016

Buidc 5: Xem xét dii liéu xuét

M3 file H20.0ut bing Notepad. O ddu ctia clia s6 output c6 théng
tin nhu sau:

65



3 3k ok o sk o sk ok ok 3k ok o ok ok sk s ok o ok ok sk ok ok ok ok ok 3k ok ok sk ok ok o o ok ok ok stk ok ok ok sk o ok ok 3 ok o ok ok o sk ok ok ok ok ok ook sk ok o ok R s okok ok ok ok ok ok R
**% Cite this program as: MOPAC2016, Version: 21.361 , James J. P. Stewart,  **

e web-site: HTTP://OpenMOPAC.net. ¥
35 3k sk ok ok 3k sk ok ok ok ok ok sk ok sk sk sk sk ok ok sk ok sk skok sk ok ok ok skok ok sk ok ok ok sk sk ok sk ok ok ok sk sk koo sk sk ok ok sk kol ok sk ok ok ok ok ok skok ok ok ko ok ko sk ok ok ok ok ok
X * %
*H MOPAC2016 s
* ¥ ¥k

FRERKERKKEREFEAKEERERREREERERERFRRFFRKEKRERKEFRERERREREREF R RERRERER KRR R RR R R ARk Rk R R F kR Rk kR k%

PM7 CALCULATION RESULTS

O cuéi clia ctia s8 output c6 thong tin nhu sau:

3 38 % o 28 K ok 3k e ok B KOk ok Ok ok Ok ok ok

* *
* JOB ENDED NORMALLY *
* *

3k 3fe 3¢ e i e 35 3k Ok ke e 3 ke e Ok e ok ok Ok ok

TOTAL JOB TIME: ©.07 SECONDS

== MOPAC DONE == @

Keét qua cho biét phép tinh da dugc thuc hién t6t va cung cap mot 3 Turkét qud nhiét tao thanh

s0 dii liéu thong ké vé phép tinh. cla phén t0 H,0. So sénh
Buidc 6: Dién giai du liéu xudt VGi gid tri thc nghigm,
Phdn két quds dua ra két luan (Gid tri
thuc nghiém cla phan tl
FINAL HEAT OF FORMATION = -57.79955 KCAL/MOL H,0(g) la —241,8 K)/mol).
= -241.83333 KJ/MOL
ETOT (EONE + ETWO) ~-322.6792 EV 4 Tur két qud do dai lién
két 0—H va gdc lién ket
Két qua cho biét nhiét tao thanh (FINAL HEAT OF H—0-H trong phan t{
FORMATION) cua phan tii H,O (& diéu kién chuéan theo tinh H,0, so sanh vdi gid tri
toan) la -241,83 kJ/mol. thuc nghiém, dua ra
Tong nang lugng ctia phan ti H O (ETOT (EONE + ETWO)) la nhdn xét (D0 dai |i§n
-322,6792 eV. két O-H la 0,97A,
Do dai lién két (BOND LENGTH) va goc lién két (BOND ENGLE) goc lien ket H-0-H la
ctia phan i nudc trong file H20.out dugc thé hién nhu hinh dudi. 104,5°).
ATOM  CHEMICAL BOND LENGTH BOND ANGLE TWIST ANGLE
NUMBER  SYMBOL (ANGSTROMS) (DEGREES) (DEGREES) @
(1) NA:T NB:NA:I NC:NB:NA:I . L
1 0 0.00000000 0.0000000 0.0000000 Thuc hanh tao file dir liéu
2 H ©.95575602 *  ©.0000000 0.0000000
3 H 0.95572694 * 105.3943918 *  ©.0000000 ) (C2H6.mop)
b) ((3H8.mop)

T0i uu hod cau tric cla
" "Phén mém MOPAC cho phép tinh dugc tham s6 cdu tric phh\anhtu’va tlr?Ah nh,lgétso
(do dai lién két, goc lién ke, ...), ning lugng phan td, nhiét el e priail Wi g
tao thanh GH, bdng phuong phdp

TR i PM7.
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©) SUDUNG KET QUA TINH TOAN HIEN THI DO DAI, GOC LIEN KET CAC CHAT

' Tim hiéu cach hién thi cdictham s6 cau triic cia phan tir dua vao két qua tinh toan phan tir

Cac budc hién thi cac tham s6 cdu truac:

Buéc 1: D€ quan sat cdu truc nhén dugc sau khi tinh, tim file
H20.arc roi chuyén dudi file thanh H20.arc.mop.

Buidc 2: M6 3D viewer — Open, xuat hién hop thoai Open, chon
file MOPAC Z Maxtrix r6i chon file H20.arc.mop sé hién hinh
anh 3D cua phan ti H,O.

Buide 3: Chon cong cu, nhdy chudt vao cac nguyén ti sé hién thi do
dai caclién két va goc lién ket.

X
X
“e
JO
P
B
&
“%
L
&

ot g8 A% AR T O 8 AT

H #2|X:0.60 Y:-0.46 Z:0.00 H (2)-O (1)-H
(3)=105.40 Deg

H20(2)MOP  H20 2D |BondAngle H (2)-0 (1)H (3)=105.40 Deg Select 2 atoms | X:0.60 Y-0.46 Z:0.00
1-ChemSketch 2-Copy to ChemSk 3-3D View ' 4-3D Optimization

CHUY /
Phai dé ché do hién
phan md rong cua file.
V6i Windows 10, vao
Control Panel — File
Explorer Option —
View, bo tick 6 Hide
extension for known
file types dé thuc hi¢n
thao tac déi tén duoi file
d Budc 1.

®

5 St dungdiliéu”Output”
cla phén tr CH, CH,
xem va so sanh dir liéu
ndng lugng cla cdc phan
tlrvdi gid tri thuc nghiém.
Biét gid tri thuc nghiém
cla phant(r CH,, CH, lan
lugt la —84,66 kJ/mol,
—105,00 kJ/mol.

6 Thuc hién cdc budc hién
thi cdc tham s cdu trdc;
do dai céc lién ket va gdc
lién ket cta phan td CH,
CH,

o

T két qué cla cdc gid tri vé
ndng lugng phan t, do dai
cdclién két va goc lién ket clia
phan tr C,H,, GH, so sanhva
nhdn xét xu hudng thay doi
cdc két qué thu dugc.
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PR, KO B i et

¥ Bond Length % |
Initial Bond Length (O 1, H 3): 0.956 A
New Value: 0.956 =4 A

Iﬁj Instant Preview

‘ Preview [:K} Cancel | ‘ Heip

58 A% (AR D &

‘H #3 | X:-0.60 Y:0.46 Z:0.00 O (1)-H (3)=0.96 A

H20 (2)MOP  H20 2D |Distance O (1)-H (3)=0.96 A Select 1 atom | X:-0.60 Y:0.46 Z:0.00
1-ChemSketch 2-Copy to ChemSk \’§-3D View ;ﬂ-3D Optimization

A Hinh 10.4. Hién thi o dai lién két va géc lién két cla phan tiH,0

~ Phan mém ChemSketch 3D Viewer cho phép xay dung cau truc
phan ti ban dau va hién thi cau tric ctia phan ti sau tinh toan.

BAITAP

1. T6i uu hod cdu tric ctia phan tii va tinh nhiét tao thanh cua phan tu, d¢ dai cac

68

lién két va goc lién két cha cac phén ti bang phuong phap PM7. Xéac dinh quy
ludt bién dai cac gia tri trong ddy cac chat sau:

a)CL, Br,val,.

b) CH,, NH,, H,O.

. T6i uu hod cdu tric ctia phén ti va tinh do dai cac lién két H-X (V6i X 1a E Cl,

Br, I).

. a) Bang phuong phap PM7, t6i uu hoa ciu tric cta phan tii CH,, CH,,.

So sanh gid tri nhiét tao thanh ctia phan tu tinh dugc véi gia tri thuc nghiém,
dua ra két luan. Biet gia tri thuc nghiém cua phan tii CH, va C H, lan luot la
-74,8 kJ/mol va —-126,00 kJ/mol.

b) Sti dung két qua tinh toan & trén d€ xac dinh quy luat bién dai gia tri nhiét
tao thanh ctia phan tu trong day chat: CH,, C,H,, C;H,va CH,.



GIAI THICH THUAT NGU

Thuat ngir Giai thich Trang
Phuong phép ban P’hucng\pha'xp suudl{rﬂwg cacthong§f) da dt{cjc
; - rut ra tU cac di liéu thuc nghiém nham 64
kinh nghiém - g %, &5 ;
. don gidn hoa viéc tinh toan
Phuong phap tinh toan Phuong phap dua trén nhing dinh luat 64
lugng tir (ab initio) cd ban va da duoc kiém chiing
Nhiing quy dinh vé an toan phong chay,
chita chdy va nhiing chi dan, huéng dan
Tiéu lénh chira chay cac buéc nham ché ngu ngon lta, tranh lan | 42

rong cting nhu gilr an toan tinh mang cho
moi ngudi moéi khi cé hod hoan
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Nha xuit ban Gido dyc Viét Nam xin tran trong cam on
cdc tdc gid co tdac pham, twliéu dwgc sir dung, trich din
trong cuon sdch nay.
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