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HUGNG DAN SU DUNG SACH

Trong méi bai hoc gém cac ndi dung sau:

ong, datvan dé, goi md va tao hiing thi vao bai hoc

Hoat dong hinh thanh kién thic mdi

F
F Thao ludn
;

Tom tat kién thic trong tam

LUYEN TAP

F (ling cd kién thtic va rén luyén ki ndng da hoc

VAN DUNG

@ F Vén dung kién thicva ki ndng da hoc vao thuc tién

0 F Gigi thiéu theém kién thiic va img dung lién quan dén bai hoc,
gitip cac em tu hoc 6 nha

CACKI HIEU VIET TAT TRONG SACH

Ki hiéu Tiéng Anh Tiéng Viét

asmt anhséng mat troi

xt Xuctac

Tl ‘san pham khi, san pham rén khdng tan rong dung dich (két tia)
(s) solid chatran

() liquid chatléng

(g) gas chatkhi (hai)

(ag) agueous chattan trong nudc (dung dich)

E, bond energy nang lugng lién két

dke standard ambient temperature and pressure (SATP) didu kién chudn vé nhiét do va ap sudt (298 K, 1 bar)
AH enthalpy change :bié'rt thién enthalpy

A% | standard enthalpy of formation at 298 K enthalpy tao thanh chudn 6298 K

A standard enthalpy change of reaction at 298 K | bién thién enthalpy chuan cia phan ting 6 298 K

Hay bao quan, giit gin sdch gido kioa dé danh ting cdc em hoc sinh 16p sau!




Cac em hoc sinh than mén!

Tl lau, hoda hoc dugc ménh danh la “khoa hoc trung tdm ctia cic nganh
khoa hoc” vi cé nhiéu nganh khoa hoc nhu vat Ii, sinh hoc, y hoc, khoa hoc Trai bat, ...
déu lay hoa hoc lam nén tang cho sy phat trién. Hoa hoc ciling la co sd phat trién
cho nhiéu nganh céng nghiép khac nhu vat liéu, luyén kim, dién td, duge phim, ...
Trong cudc song hing ngay, hod hoc hién dién & khap moi noi. TU luong thuc -
thuc phidm, d6 dung thiét yéu trong gia dinh, dung cu hoc tap, thu6c chiia bénh,
nguyén liéu san xudt, ... dén huong thom quyén rii ctia nudc hoa, mi phdm, ... déula
nhiing san phadm ctia hod hoc.

Sach gido khoa Hoa hoc 11 gom 6 chuong mang dén cho cac em nhiing hiéu biét
vé can bang hod hoc; don chat nitrogen, sulfur va hgp chét ctia chung; dai cuong hoa
hoc hitiu co; hydrocarbon; dan xuat halogen - alcohol - phenol; hgp chat carbonyl —
carboxylic acid. Moi chuong dugc chia thanh mot s6 bai hoc, moéi bai hoc gom mot
chuéi cac hoat dong nham hinh thanh nang luc hod hoc cho cac em. D€ hoc tip dat
két qua tot, cdc em can tich cuc, chiu ddng thuc hién cac hoat dong sau:

Hoat dong Md dau bai hoc dua ra cau hoi, tinh huéng, van dé, ... cua thuic tién véi
muc dich dinh huéng, goi md cac em huy dong kién thiic va kinh nghiém dé bat nhip
mot cach hiing thi vao bai hoc.

Hoat dong Hinh thanh kién thiic mdi la chuéi hoat dong quan trong ma & do cic
em can tich cuc quan sat cac hinh anh minh hoa, thuc hién thi nghiém, thdo luan,
phén doan khoa hgc, ... d€ hinh thanh va linh hoi kién thiic méi cta bai hoc.

Cac hoat dong Luyén tdp, Van dung giip cac em on tap kién thtc, ren luyén
ki ndng cua bai hoc va sti dung chung dé giai quyeét cac van dé thuc tién lién quan dén
hod hoc.

Hoat dong Mé rong giip cic em tim hi€u thém kién thic hodc tng dung
lién quan dén bai hoc.

Cud6i mobi bai hoc 1a mot s6 bai tdp nham tao diéu kién cho céc em ty kiém tra va
danh gia két qua hoc tép ctia minh.

Béng Gidi thich thudt ngit cu6i sach gitp cdc em tra cliu nhanh céc thuat ngti khoa
hoc lién quan dén bai hoc.

Day la cudn sach thuoc bo sach gido khoa Chan troi sdng tao ciia Nha xudt ban
Giao duc Viét Nam. Sach dugc bién soan theo dinh huéng phat trién pham chat va
nang luc ngudi hoc, gitp cac em khong ngting sang tao trudc thé gidi tu nhién rong
16n, dong thoi tao co héi cho cac em vén dung kién thiic vao cudc song hing ngay.

Céc tac gia hi vong cudn sach gido khoa Hoa hoc 11 sé la nguoi ban déong hanh
htiu ich cling cac em kham pha thé gigi tu nhién, phat trién nhan thiic, tu duy logic va
nang lyc van dung kién thiic vao thuc tién.

CAC TAC GIA
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KHAINIEM VE CAN BANG HOA HOC
| MuCTIEU | W

— Trinh bay dugc khai niém phan ting thuén nghich va trang théi can bang
clia phan ung thuan nghich. _ |

— Viét dugc biéu thic hing s6 can bing (K.) clia phan (g thuan nghich.

~ Thuc hién dugc thi nghiérm nghién ctu dnh hudng cia nhiét do t6i

chuyén dich can bang:
(1) Phdn ing: 2NO, —— N,O,
(2) Phan ting thuy phan sodium acetate.

- Van dung dugc nguyén If chuyén dich can bang Le Chatelier (Lo Sa-to-
li-6) dé giéa tblﬁ?ré 1 hudn "“ﬁﬁanhuét do, néng do, 4p sut dén can bing

@Trong cac phan Uing hoa hoc, cé mot loai phan tng trong dé

cac chat san phadm c¢é kha nang phan (ing dé tao thanh cac

chét ddu. Do vay, phén tng xay rakhéng hoan toan va thudng
c6 higu sudt khong cao: Phan-imng tﬁh’g hop ammonia- it
nitrogen va hydrogen thuéc loai phan (ng nay. Cc phén ting
nay dugc goi la phén (ing gi? D€ tang hiéu sudt cla ching,
can diéu chinh nhitng diéu kién phan tng nhu nhiét do,
ap suat, nong do, ... nhu thé nao?

0 PHAN UNG MOT CHIEU, PHAN UNG THUAN NGHICH
VA CAN BANG HOA HOC
'3 Tim hiéu khai niém phan (ing mét chiéu
Trong phong thi nghiém, nguoi ta thudng diéu ché khi oxygen
bang cich dun néng tinh thé KMnO, (thuéc tim) tao thanh
K,MnO,, MnO, va O,. Ciing trong diéu kién do, K,MnO,, MnO,
va O, khong thé phan Ltng dugc véi nhau tao lai KMnO,.
2KMnO, —— K,MnO, + MnO, + O,1

Trong diéu kién xdc dinh, phan ting chi xdy ra theo chiéu tii chét
tham gia tao thanh san phdm ma san phdm khong thé tac dung
voi nhau dé tao lai chat ban dau, goi la phan ting mot chiéu.
Trong phuong trinh hoa hoc ctia phan ting mét chiéu, ngudi ta
dung ki hiéu mi tén (—) chi chiéu phan ting.

A Phan xudng day chuyén
san xuadt ammonia trong
cong nghiép

®

1 Dua vao phuongtrinh hod
hoc cla phdn (ng diéu
ché khi oxygen tir KMnO,,
em hdy cho biét phdn (ing
0 xdy ratheo chiéu nguoc
lai duoc khdng.

\iét phuong tinh hod hoc
cla mot s6 phdn Ung mot
chiéu ma em biét.




% Tim hiéu khai niém phan ting thuan nghich

& diéu kién thudng, Cl, phan ting véi H,0 tao thanh HClva HCIO,
dong thai HCI va HCIO sinh ra ciing tac dung dugc véi nhau tao
lai Cl, va H,O.

Cl,(g) + H,O(l) == HCl(aq) + HCIO(aq)

Trong cung diéu kién xac dinh, phan ting xdy ra theo hai chiéu
trdi ngugc nhau dugc goi la phan ng thudn nghich. Trong
phuong trinh hod hoc cta phan ting thuan nghich ngudi ta
dung ki hiéu hai ntia mui tén ngugc chiéu (——): chiéu tu trai
sang phai la chiéu thudn, chiéu tu phai sang trai la chiéu nghich.

2 Tim hiéu khai niém trang thai can bang ctia phan iing thuan nghich
Cho phan ting thuan nghich sau:
NA(g) +3H,(g) === 2NH(g)

4
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A Hinh 1.1.D946 thi biéu dién néng @6 cac chét trong phan (ing theo thai gian
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Phan ing nghich :

Can bdng

s tic o phén ting thudn = tic 8 phaning nghich
Théi gian
A Hinh 1.2.96 thi biéu dién téc d6 phan ting thuan
va phan iing nghich theo thai gian

Trang thai can bang ctia phan ting thuén nghich la trang thai
ma tai d6 t6¢ do phan ting thuan bang téc d6 phan ting nghich.

CHUY /

2 Phan ting (I, tdc dung véi
H,0 ¢6 ddc diém gi khéc
vdi phdn Ung nhiét phan
thudc tim?

[rén thic t8c6 cdcphanting sau:

H,+0,—— 2H,0 (1)
2H,0 == 2H, + 0, (2)
Vdy cothé viet

H,+0, == 2H,0
duoc khong? Tai sao?

3 Quan sét Hinh 1.1, nhan
xét su bién thién ndng
d6 cla cic chat trong hé
phdn ting theo thoi gian
(voi dieu kien nhigt do
khong doi).

4 Quan sét Hinh 1.2, nhdn
Xét vé toc do cla phdn
(ng thudn va toc do cla
phdn ng nghich theo
thoi gian trong diéu kién
nhiét do khong doi. Nong
d6 cdc chét trong phdn
tingthay ddi nhuthé nao?

Can bang hod hocla mot can
bang dong, vi tai trang thai
can bdng, phan (ing thudn va
phan ting nghich van xay ra,
nhung vdi toc d6 béng nhau
nén khong nhan thay su thay
doi thanh phdn clia hé.




'HANG SO CANBANG CUA PHAN UNG THUAN NGHICH

2 Tim hiéu hang s6 can bang ciia phan (ing thuan nghich
Xét hé can bang sau: 2NO,(g) =— N,O9)
(niu do) (khong mau)

Bang 1.1. Dii liéu thuc nghiém vé ndng d6 cac khi
trudc va sau khi hé dat trang thai can bang & 25 °C

Thi | Néng do ban dau, mol/L | N ong dé ¢ Can 10
nghiém [ Cno, Cn,o, [NO.] [N,O,
1 0,0000 0,6700 0,0547 0,6430
2 0,0500 0,4460 0,0457 0,4480
3 0,0300 0,5000 0,0475 0,4910
4 0,0400 0,6000 0,0523 0,5940
5 0,2000 0,0000 0,0204 0,0898

Téng quat, néu c6 phan tng thuan nghich sau:
aA +bB —— cC+dD
Khi phan ting & trang thai can bang, ta co:
_[cFDT
° [AF[BP
Trong d6 [A], [B], [C] va [D] la ndng d6 mol cac chédt A, B, C va
D & trang thdi can bang; a, b, c va d la hé s6 ti lugng cac chat trong
phuong trinh hoa hoc. Chat ran khéng xuat hién trong biéu thtic
héang s6 can bang.
Trong phan tng thuan nghich, hing s6 cin biang K. cua
phan ting xac dinh chi phu thudc vao nhiét do.

i

Trong phédn Ung thudn nghich thi hang s6 can bang K. la mot dai lugng ¢6 § ngha
quan trong, né cho biét muic do xdy ra cla mot phan tng.

&) SU CHUYEN DICH CAN BANG HOA HOC
2 Thi nghiém nghién citu anh huéng clia nhiét d6 t6i chuyén dich
can banghoa hoc
Thi nghiém 1. Nghién ctiu su chuyén dich can bang ctia phan ting
2NO,L(g) == N,0(9)
(nau do) (khong mau)

Dung cu: binh cdu, c6c thuy tinh.

Hoa chat: ba binh chia khi NO, c6 mau giéng nhau, nudc nong
(khoang 60 °C — 80 °C), nudc da.

(&)

St dung df lieu Bing
]

.1, hdy tinh gid tri cla
N0,
NO,’
5 thi nghiém. Nhdn xét
gid tri thu dugc tir cic thi
nghiém khdc nhau.

Viét cic bieu thic tinh
toc dd phan ting thuan va
toc d6 phan Ung nghich
cla phan tng thuan
nghich sau, biét phan
Ung thudn va phdn tng
nghich déu la phan tng
don gidn:

aA+bB == (+dD

Lép ti I¢ gilia hdng sO
toc do phan tng thudn
va hdng s0 toc do phan
(ing nghich @ trang thai
can bang.

biéu thiic

trong

Cho hé can bang sau:
250,(9) +0,(g) =—

250,(g)

Viét biéu thifc tinh hang s6
can bang K. cla phdn (ing
trén.

7 Néu hién tugng xay ra

trong Thi nghiém 1, tir do
cho biét chiéu chuyen dich
can bdng cla phdn tng
trong binh 2 va binh 3.



Tién hanh:
Binh 1: D€ d6i chiing; Binh 2: Ngdm vao céc nuéc d4; Binh 3:
Ngam vao coc nudc nong.
Thi nghiém 2. Nghién ctiu sy chuyén dich cin bing clia phén ting 8 Nhan xét hién tugng xay
thuy phén sodium acetate ra trong Thinghiém 2.
CH,COONa(aq) + H,O(l) == CH,COOH(aq) + NaOH(aq)
Dung cu: binh tam gidc, c6c thuy tinh 100 mL, daa thuy tinh,
dén con, ludi va kiéng dun.
Hoa chat: sodium acetate (CH,COONa) ran, dung dich
phenolphthalein, nudc cat.
Tién hanh:
Buigc 1:  Cho khoéng 10 gam CH,COONa va 50 mL nuéc cit vao
coc thuy tinh 100 mL. Dung dia thuy tinh khudy déu.
Nho vai giot phenolphthalein vao, lac déu. Chia dung
dich vao 2 binh tam gidc.
Budc 2:  Pun nhe binh (1) trong vai phat (Hinh 1.3), binh (2)
dung dé so sanh.

9 Khi dun néng, phdn Ung
trong binh (1) chuyén

Binh (1 dich theo chiéu nao?

A Hinh 1.3. Thi nghiém nghién cttu anh huédng ctia nhiét d6 dén
su chuyén dich cin bing ctia phan iing thuy phéan sodium acetate

Su chuyén dich can bang hoa hoc la su dich chuyén tii trang thai can bang nay
sang trang thai can bang khac.

&) CACYEUTO ANHHUGNG DEN CAN BANG HOA HOC

Nhiing yéu t6 lam chuyén dich can bang thudng la nong do, ap sudt va nhiét d.
Ching dugc goi la cac yéu t6 dnh hudng dén can bang hoa hoc.

Nguyén li Le Chatelier: Mot phdn ving thudgn nghich dang & trang thdi cin bang
khi chiu mét tdc dong ti bén ngoai nhu bién doi nong do, dp sudt, nhiét doé thi
can bang sé chuyén dich theo chiéu lam gidm tdc dong dé.



2 Tim hiéu dnh huéng cta nhiét d dén can bang hoa hoc
Xét phan ting: 2NOLg) == N,O,(g) (1) AH%Y=-58K]
(nau do) (khong mau)

Khi hén hgp khi trén dang & trang théi cin bang, néu dun néng 10 Cho biét chiéu nao cla

hén hgp khi bing cach ngdm binh vao nudc n6ng, mau niu doé cua phdn Ung (1) la chiéu
hén hop khi ddm lén. Néu lam lanh biang cach ngdm binh dung thu nhiét va chiéu nao la

hén hop khi vao nude da, mau ctia hén hgp nhat di. chiéu tod nhiét.
= 1 Tr hién tuong & Thi
nghiém 1, cho biét khi

Khi tang nhiét do, can bang chuyén dich theo chiéu phan ting lam lanh binh (2) va
thu nhiét, nghia la chiéu lam giam tac dong cta viéc tang nhiét do. l3m néng binh (3) thi
Ngugec lai, khi giam nhiét do, can bang chuyén dich theo chiéu ¢n bang trong mdi binh
phdn tng tod nhiét, chiéu lam gidm tic dong cla viéc giam chuyén dich theo chiéu
nhiét do. tod nhiét hay thu nhiét.

gufji ta thuting san xuat voi bdng phan (ing nhiét phan calcium carbonate theo phuong trinh nhiét
hod hoc sau;

G0, = @0ls) + Oifg)  AHZ=1781K
Pé nang cao hiéu sudt phan ting san xudtvoi, can diéu chinh nhiét do nhu thé nao? Gidi thich.

 Tim hiéu anh hudng ctia dp suat dén can bang hod hoc
_INO,]

Xét hé can bang: 2NO N0 2
ét hé cn bing Ag) 04g) (2) o INO, |

(nau do) (khéng mau)
Thyc hién hé phin ting nay trong xilanh kin cé pit-tong & 12 Khi day hodc kéo pit-tong
nhiét d6 thudng va khong doi. Khi hé dat trang thai can bang, thi s mol khi ¢l hé (2)
néu tang ap sudt cua hé bang cach day pit-tong dé thé tich cua thay d6i nhuthé nao?
hé giam, lic nay mau nau do nhat dan, ta néi can bang chuyén dich
theo chiéu thuin (Hinh 1.4).
Nguioc lai, néu lam gidm éap suat ctia hé cin bang trén bang cach kéo pit-téng ra
dé thé tich ctia hé ting lén, cdn bang sé chuyén dich theo chiéu nghich, mau nau
dam dan.

Phan  Ung tong hop

ammonia;

N,(g) + 3H,(g) ===
2NH;(g).

Bé thu due NH, vdi hiéu sudt

cao, can diéu chinh ap suat

nhuthé nao?

(a) (b)
A Hinh 1.4. Phan ting 2NO,(g) — N,0,(g) & ap suat khac nhau



o Khi hé dang & trang thai can bang, néu ting hodc giam ap suat ctia hé,
can bing chuyén dich theo chiéu lam giam hoéc tang dp sudt cta hé.

o Khi hé can bang c6 tong hé s6 ti lugng ctia cac chat khi ¢ hai v€ cla
phuong trinh hoa hoc bang nhau hodc trong hé khong co chat khi, viéc ting
hodc giam ép suat khong lam chuyén dich can bang ctia hé.

2 Tim hiéu anh hudng ciia ndng d6 dén can bang hoa hoc

Xét hé can bang sau trong binh kin & nhiét d6 cao khong doi: @
C(s) + COL(g) = 2CO(g) K, = [COT 13 Hay cho biét cn béng
[CO,] chuyén dich theo chiéu
Khi théi thém khi CO, vao hé can bédng thi néng d6 CO, ting lén nao khi thém mot lugng
lam can bédng thay doi. O nhiét d6 x4c dinh, gia tri K. khong déi, khi CO vao hé can bang:

do d6 lugng CO, phai gidm bét va lugng CO phai tang lén, nghia la ({s) +(0,(g) = 2(0(g)
CO, phai phan ting thém véi C tao ra CO, hay noi cich khécla cén

bang dich chuyén tii trai sang phai (theo chiéu thuén) cho dén khi CcHU Y P
hé dat trang thai can bang méi. Hién tugng sé xdy ra tuong tu néu
giam nong do CO khi hé dang & trang thai can bang.

Chét xtic téc khong lam thay
doi nong d cdc chdt trong
Néu trong hé can bang cé chét ran thi viéc thém hoac bét luong hé can biing va ciing khoing
chét ran hdu nhu khong anh hudng dén trang théi can bang ctia hé, lam thay @i hing 6 cin
nghia la can bang khong chuyén dich. bang nén khong lam chuyén
dich can bdng. Chat xlc tac
€6 tic dung lam tdng toc
Khi tang hodc gidm nong do mot chat trong can bang thi can bang 6 phan Ung thudn va phan
chuyén dich theo chiéu lam giam tic dong cua viéc ting hodc tng nghich nén lam cho hé
giam néng d6 cua chéat d6, nghia la cin bang sé chuyén dich nhanh chong dat trang thdi
tuong ting theo chiéu lam giam hoac tang nong do ctia chat do. can bang.

@

Trong cac hang dong da voi thutng xdy ra hién tugng hinh thanh thach nhi vaxam thuc  #
cta nudc mua vao dd voi theo phuong trinh hod hoc sau:

(aC0,(5) + H,00) + 0, (ag)
Hay gidi thich cdc qud trinh nay.

(a(HC0,),(ag)

10



1. Hang s6 can bang K. cia m§t phan ting thuan nghich phu thuéc vao yéu t6
nao sau day?
A. Néng do. B. Nhiét do. C.Apsuit.  D. Chat xuc téc.

2. Yéu t6 nao sau day luén luén khong lam dich chuyén can bang ctia hé phan ting?
A. Nhiét do. B. Ap suat. C.Noéng do.  D. Chat xuc téc.

3. Viét biéu thiic tinh K cho cdc phan ting sau:
(1) CaCO,(s) =—— CaO(s) + CO.(g)

(2) Cu,O(s) + 102(9) = 2Cu0(s)

2
4. Xét cac hé can bang sau trong mét binh kin:
a) C(s) + H,0(g) == CO(g) + Hx(9) AHios=131K]
b) CO(g) + H,0(g) === COXg) + H(g) AHzy= 41K

Cac can bang trén dich chuyén theo chiéu nao khi thay d6i mét trong cac
diéu kién sau?

(1) Tang nhiét do.

(2) Thém lugng hoi nudc vao hé.

(3) Thém khi H, vao hé.

(4) Téng ap suat chung bang cach nén cho thé tich ctia hé giam xudng,
(5) Dung chat xic téc.

5. Cho phan ting sau: COCl,(g) == CO(g) + Cl,(g) K. = 8,2 x 107 (900 K)
O trang thai can bing, néu néng d6 CO va Cl, déu bing 0,15 M thi nong do
COCl, la bao nhiéu?
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CANBANG TRONG DUNG DICHNUOC
" uc T | ,

~ Néu dugc khéi niém sy dién li, chat dién li, chat khong dién i,

~ Trinh bay dugc thuyét Bransted — Lowry (Bron-stét - Lau-ri) vé acid - base.

- Néu duagc khéi niém va y nghia ctia pH trong thuc tién (lién hé gia tri pH
& cac bd phan trong cothé véi stic khoé con ngudi, pH clia dat, nudc i
su phat trién clia ddng thuc vat, ...).

- Viét dugc biéu thuc tinh pH va biét cach st dung cac chét chi thi dé
xac dinh pH (méi trudng acid, base, trung tinh) bang cac chét chi thi
phé bién nhur gidy chi thi mau, quy tim, phenolphthalein, . ..

~ Néu dugc nguyén tac xac dinh néng dé acid, base manh bang phuong
phép chuan dé.

— Thuc hién duoc thi nghiém chun do acid - base: Chuan dé dung dich base
manh (sodium hydroxide) bang dung dich acid manh (hydrochloric acid).

~ Trinh bay duoc y.nghia thuc tién can bang trong dung dich nudc cliaion
A, FefvadOs,

Cac hop chat acid va base co vai tro rat quan
trong trong ddi séng cla con ngudi. Acid, base
la gi? Lam cach nao cé thé xac dinh néng do
clia dung dich acid, base?

A May do pH

@ sUDIEN LI, CHAT DIEN LI, CHAT KHONG DIEN LI
2 Tim hiéu hién tuong dién
Ngudn dién @

1 Quan sat Hinh 27,
nhdn xét hién tuong
xay fa khi thuc hién thi
nghiém. So sanh tinh dan
dién cla nudc cit va cc
dung dich.

a) nurc cat b} dung dich ) dung dich
saccharose sodium chloride

A Hinh 2.1. M6 phéng thi nghiém khao sét tinh dan dién
clia nudc cat va mot sé dung dich

12



6..
v Ok
H H
A Hinh 2.2. Cau tao chia phan ti nudc

H,O la phén ti ¢6 cuc. Khi cho NaCl tinh thé vao nudc, xay ra
qua trinh tuong tac gitia cac phén t nudc cb cuc va cic ion cla
muoi, két hgp vai su chuyén dong hon loan khong ngtling ctia cac
phén ti nudc lam cho cdc ion Na' va Cl” clia mu6i tdch dan khoi
tinh thé va hoa tan vao nudc, goi la qua trinh dién li hay sy dién li.
NaCl dugc goi la chat dién li, tan vao nudce tao ra ion va thu dugc
dung dich dan dién, goi la dung dich chat dién L.
Su dién li ctia NaCl trong nudc c6 thé dugc biéu dién bang
phuong trinh dién li nhu sau:

NaCl + (n + m)H,O — Na*-nH,O + ClI"mH,0
Dé don gian, ngudi ta thuong viét:

NaCl — Na* + CI”

2 Hay cho biét nquyén
nhdn vi sao dung dich
NaCl ¢6 tinh dan dién.

CHUY /
Trong dung dich, chdt dién
i phan li thanh cdc ion.
Phuong trinh ion cho biét
bdn chdt clia phan ting xdy ra
trong dung dich dién li. Vi du
mat sd phuong trinh ion:
H*+0H — H0

H" + HCO; — (0, ++ H,0
Ba™* + S0 —» BaSO,

” Qua trinh phan li cdc chét trong nudc tao thanh céc ion duge goi 1a sy dién li.

3 Tim hiéu su phén loai cac chét dién li

A Hinh 2.3. M6 phéng thi nghiém tinh dan dién cia dung dich
hydrochloric acid (a), acetic acid (b), glucose (c)

Phuong trinh dién li HCI trong nudc:

HCI < H"+ CI (1)
Chat dién li manh bao goém acid manh, base manh va hau hét cac
muoi tan. Trong phuong trinh dién li ctia chét dién li manh, nguéi
ta dung mot miii tén chi chiéu ctia qua trinh dién li.

3 Quan sat Hinh 2.3, nhdn
xét vé d0 sang cla bdng
den ¢ cic thi nghiém.
Biét rdng nong do mol
cla cdc dung dich la
bang nhau, cho biét dung
dich nao dan dién manh,
dan dién yéu va khong
dan dién.

4 T phuong trinh (1) va
(2), nhdn ¥t vé mic
d6 phan li cla HCl va
(H,CO0H trong nudc.

13



Phuong trinh dién li CH,COOH trong nudc:

CH,COOH —— CH,COO™ + H* (2)
Chat dién li yéu bao géom cac acid yéu, base yéu. Trong phuong
trinh dién li cua chat dién li yéu, nguoi ta dung hai ntia mai tén
ngugc chiéu nhau.

Chét dién li manh la chéat khi tan trong nudc, cac phan tu
hoa tan déu phan li thanh ion.

o Chat dién li yéu la chét khi tan trong nudc chi c6 mdt so
phan ti hoa tan phan li thanh ion, phan con lai van ton tai
du6i dang phan tu trong dung dich.

o Chat khong dién li la chat khi hoa tan vao trong nudc,
cac phan ti khong phan li thanh ion.

Q THUYET BRONSTED - LOWRY VE ACID - BASE
2 Tim hiéu thuyét Brgnsted — Lowry vé acid - base

HCllag) — + H,00) - H.0"(ag) +  Cli(ag)

A Hinh 2.4, 5¢ d6 minh hoa qua trinh tuong tac cia HCl va nudctrong dung dich

N ol
mf’(‘y\ﬁ, + @ﬂ r— %/qlﬂ\@ + [@\w]
" 3
NH.(aqg) s H,O() — NH;(aq) + OH(aqg)

A Hinh 2.5.Sodd minh hoa qua trinh tuong tac gitta NH; va nudc trong dung dich

Trong dung dich NaHCO, ¢6 cac can bang sau:

HCO; + H,0 —— H,0"' + COZ"

HCO; + H,O0 —— H,CO; + OH"
Ion HCO; trong nudc viia co thé cho proton (H'), viia c6 thé nhan
proton nén goi la chat ludng tinh.

5 Néu nhd thém vai giot
dung dich NaOH hodc
(H,COONa vao dung dich
CH,COOH thi cdnbéng (2)
chuyén dich theo chiéu
nao?

Viét phuong trnh dién i (néy

c6) cla cc chat sau khi hoa

tan vao nudc: HNO,, Ga(OH)
va Badl,.

2
2

6 Quan st Hinh 24 va
Hinh 2.5, cho biét chat
nao nhan H*, chét nao
choH".

7 Nhin xét vé vai tro
acid — base clia phan t{f
H,0 trong cdc can bdng
0 Hinh 24, Hinh 2.5 va
can bdng cla ion HCO,
trong nudc.

Cho phuong trinh

(1) CH,(00H +H,0 ==
H,0™ + CH,C00

(2)0F +H0 =—

HCO; + OH

Cho biét chdt nao la acid,

chdt nao la base theo thuyeét

Bransted — Lowry.

Thuyét Brensted — Lowry: Acid la chdt cho proton (H'), base la chdt nhdn

proton. Acid va base c6 thé la phan tii hodc ion.
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€ KHAI NIEM pH. CHAT CHi THI ACID - BASE
2 Tim hiéu khai niém pH 8 TinhpH cta dung dich cd

e vk a1 x X i nongdoH" 1a 107 M.
Nudc la chat dién li yéu: H,O+ H,O — H,0" + OH 9 Tinh pH cta dung dich c6
hay viét don gian: H,O ——= H" + OH" ndng doOH 13107 M.
Tich s6 nong dd cac ion H' va OH™ trong nudc nguyén chét hodc
trong dung dich nudc cé nong do chat tan khong qué cao ¢ moi
nhiét do la mot hang s6, goi la tich s6 ion ciia nudc, ki hiéu K:

K, = [HOH]
G25°C,K, = [H'][OH] =10,
Nudc cd6 moi truong trung tinh nén c6 thé hiéu méi trudng trung tinh la moi
trudng trong d6 [H'] = [OH] = 107 M.
Khi thém acid vao nudc, néng d6 H' ting nén néng d6 OH™ phai gidm do tich
s6 ion cla nudc khong do6i. Nhu vay, méi truong acid la méi trudng trong do
[H'] > [OH] hay [H'] > 107 M.
Khi hoa tan base vao nudc, nong do OH tang nén néng do H' phai giam.
Mbi triudng kiém 13 méi trudng trong d6 [H'] < [OH ] hay [H'] < 107 M.
Do acid va do kiém ctia dung dich co thé dugc danh gia bang nong dé H' hoac
quy vé mot gia tri goi la pH véi quy ude nhu sau:

pH = —g[H'] -
N B Pt - 10 Quan sdt Hinh 26, cho
culll i s 2 biét khodng gid t nao
Trong do, [H'] la nong d6 mol ctia ion H' trong dung dich. trong thang pH tuong
Ung v6i moi trudng clia
pPHO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 dung dich la acid, base
hay trung tinh.
m
1O 17 100 B0 T0F 106 107 10% 100 1M 10T 102 10% g
mﬂ:::::::ititit::
10 108 102 100 100 J08 10% 107 10 105 104 108 M2 WY 1
A Hinh 2.6. Thang pH a) Pha 500 mL dung dich HCl
0,2 M vao 500 mL nugc. Tinh
pH ctia dung dich thu dugc.

b) Tinh khéi liong NaOH can
» pH la chi s6 danh gia d¢ acid hay d¢ base cia mét dung dich. 46 pha 100 mL dung dich

» Thang pH thuong diing co gid tri tii 1 dén 14. NaOH copH=12,

15



2 Tim hiéu y nghia ctia pH trong thuctién

Khoang miéng _ -
pHE5-75 © W\
Khoang da day}
Tatrang PH15-35 1

R e B Rudtnon
!\J © pHT2-15
R ™ Rugtgid

/ pH7.9-85

=3

A Hinh 2.7. pH trong
hé tiéu hoa cia con ngudi

Do pH la mdt trong nhiing yéu t6
rat quan trong dé danh gia cac tiéu
chi lién quan dén moi trudng cling
nhu stic khoé ctia con ngudi.
Trong co thé nguoi, do pH & cac
co quan khac nhau c6 gia tri khac
nhau. Gia tri nay la mot trong
nhiing yéu t6 riat quan trong
phan anh stic khoé clia con ngudi.
Do d6, mdi ngudi can duy tri dugc
ché d¢ an dé co thé co pH phu hop,
duy tri dugc stic khoé tét.

D¢ pH trong dat dugc dung lam co s6 cho viée sti dung dat, st dung
phan bén mét cach hgp li va hiéu qua nhdm bao vé chét lugng moéi

truong dat va phong tranh 6 nhiém nguén nudc.

Quy chuan ki thuat quoc gia vé chat lugng nudc sach st dung cho
muc dich sinh hoat dugc Bo Y t€ quy dinh muic gi6i han cac thong
so chat lugng déi véi nudc, trong d6 ngudng giéi han cho phép doi
v6i dé pH trong khodng 6,0 - 8,5. Quy chudn nay cling ap dung

cho nudc ho boi.

2 Tim hiéu chat chi thi add-base

2 4 6 8 0 4

{a) Giay chithi pH van nang

I I

/

[ g
/L:; ‘_\ I:II:II:II:II:II:I%; \

!'_:- L =)

Méi truding acid Méi truding trung tinh Mbi truéng base pH <45 pH>83

(b) Dung dich phenolphthalein

11 Quan sdt Hinh 27,
cho biét khodng pH thap
nhat va cao nhdt ¢ cdc
cgquan trong hé tiéu hod
clia con nquoi.

Pat chua la dét ¢6 do pH dudi
6,5. D cdi thién dat trong bi
chua, nguoi nong dan co thé
bo sung chdt nao trong cc
chat sau vao dat: (a0, P,0.7
(Gidi thich.

12 Quan sat Hinh 28,
trinh bay su chuyén doi
mau sdc cla cdc chat
chi thi acid — base trong
cdc dung dich o do pH
khdc nhau.

(c) Quy tim

A Hinh 2.8. Su thay d8i mau trong cic mbi trudng déi voi
gidy pH (a), dung dich phenolphthalein (b), gidy quy tim (c)

Ngudi ta c6 thé ding may do pH dé xac dinh gia tri pH ctia mét dung dich.
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Chat chi thi acid — base la chit c6 mau sic bién d6i theo gia tri pH ctia dung dich.

& CHUAN DO ACID - BASE

2 Tim hiéu phuong phap chuan d6 acid - base
Nguyén tac: Chuan do6 acid - base la phuong phap dugc st dung
dé xac dinh nong d¢ dung dich acid hodc dung dich base bang 13 Hay néu vai 0 cla

dung dich base hodc dung dich acid da biét chinh xac nong do chit chi thi trong
(goi la dung dich chudn). Trong phudng phap nay, ngudi ta st dung phuong phdp chudn do
dung dich acid da biét néng d6 lam dung dich chudn dé€ xéac dinh acid = base.

nong do dung dich base hodc dung dung dich base da biét nong do 14 Quan sét Hinh 2.9, gidi
lam dung dich chuén d€ xéc dinh néng d6 dung dich acid. thich vi sao cin I3c nhe
Khi chudn dé, ngudi ta thém tu ti dung dich dung trong burette dung dich trong binh tam
vao dung dich dung trong binh tam gidc. Thoi di€ém ma hai chét tdc gidc trong khi thic hien
dung viia du voi nhau goi 1a diém tuong duong. D€ nhan biét diém thao tdc chudn o,

tuong duong, nguoi ta thudng dung nhiing chat chi thi acid - base
gdy ra su d6i mau ¢ khoang pH gan véi diém tuong duong.

Thao tac khi chuan d¢: Tay thuén cam binh tam giac, lac nhe
dung dich trong binh, tay khong thuin diéu khién khoa burette
dé thém tu tu tiing giot dung dich trén burette vao binh tam giac
(Hinh 2.9).

A Hinh 2.9.
Thao tac chuin do

Thi nghiém. Chuin d6 dung dich base manh bang dung dich chuin 15 Viét phuong trinh hod

acid manh hoc cla phan Ung xay ra
Dung cu: bo gia da, burette 25 mL, pipette 10 mL, c6c¢ thuy tinh, trong thi flghiém chuan
binh tam gidc 50 mL, 6ng hit nho giot. d0 dung dich NaOH bang

Hoa chat: dung dich HC1 0,10 M, dung dich NaOH cdn xéc dinh dung dich HC

nong do, dung dich phenolphthalein.

Thuc hién:

Buéc 1:  Trang sach burette bang nudc cit, sau d6 trang lai bang moét it
dung dich NaOH. Lap dung cu nhu Hinh 2.11, xoay vach doc thé tich
vé phia mat. Cho dung dich NaOH vao céc thuy tinh, sau doé rét vao
burette (da khoa) va chinh vé vach 0.
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Buéc 2:  Dung pipette ldy dung dich HCI 0,1 M cho vao ba binh tam giac, moi
binh 10,00 mL. Dung 6ng hut nho giot dé€ ldy chat chi thi, nho 1 -2 giot
phenolphthalein vao cic binh tam gidc.

Budc 3:  Van khoa burette dé dung dich NaOH trong burette chay tu tii vao
binh tam giac dung dung dich HCL. Chu y lac déu binh tam giac.
Quan sat dén khi dung dich & binh tam giac xuat hién mau hong nhat
bén trong khodng 30 giay thi diing lai.

Buidc 4:  Doc thé tich dung dich NaOH trén vach ctia burette.

BuGe 5:  Lap lai it nhét 3 1an. Lay gia tri trung binh ctia 3 14n chuén dé.

16 Quan sét Hinh 2.10, mo

ta hién tuong & thoi diém
két thiic chuan do

> 17 Gid st khi két thic

chugn o, thé tich
dung dich NaOH da
\ st dung la 125 ml.

Tinh nong d6 dung dich
A Hinh 2.10. Thi nghiém chuén @6 dung dich NaOH 2
béng dung dich chudn HCI NaQH ban dau.

f
”'““i
re e ol

Noéng do mol ctia dung dich NaOH dugc tinh theo cong thiic:

Gl p= Vier* Crar

VNaOH

Trong phuong phap chuan d¢ acid - base, nguoi ta dung dung dich acid hoac
dung dich base (kiém) da biéet chinh xac nong do lam dung dich chuan dé
xac dinh nong d6 dung dich base hoac dung dich acid chua biét nong do.

Q Y NGHIA THU'C TIEN CAN BANG TRONG DUNG DICH NUGC
CUA ION AI**, Fe*" va CO*"
2 Tim hiéu y nghia thuc tién can béng trong dung dich nudc chaion AP, Fe**
Phén chua hay phén nhém - kali (K,SO,AL(SO,),;24H,0),
phen sat (NH,),SO,Fe,(SO,);:24H,0) dugc sti dung nhu la chét
keo tu trong qua trinh xti li nuée (nudc thai, nude giéng khoan, ...) 18 Tai sao khi béo quén dung

do tao AI(OH),, Fe(OH),. Cac hydroxide nay & dang keo kéo theo dich mudi M trong
céac chat bdn lo ling trong nudc lang xudng. phong thi nghiém nguoi
Phuong trinh thuy phan ion M* (Al va Fe™) dugc biéu dién ta thuong nho vai giot
don gidn nh sau: dung dich acid vao trong

M* + 3H,0 == M(OH),| + 3H* lo dung dung dich mudi?
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moi truong acid.

@®

Ngoai téc dung lam trong nudc, dung dich phén chua con co khd nang lam
sach gi sét trén inox. Gidi thich,

Phén chua &

2 Tim hiéu y nghia thuctién can béng trong dung dich nudcciaion €02

Mot hé boi du tiéu chudn khi c¢é d6 pH trong nudc khodng tii 7,2 '
dén 7,8. Mat can bang pH la mét trong nhiing van dé thuong gip ¢ 19 Gidi thich vi sao qua trinh

nhiéu hé boi. Trong trudng hop pH hé boi qua thip sé gay ra tinh thuj phén ion CO; trong
trang kich ting da va mat cho nguoi boi. Soda (Na,CO,) dugc xem nudc lam tang pH ctanudc

1a hod chat hiéu qua dugc sti dung dé lam ting pH ctia nude ho boi.
Phuong trinh thuy phan ion CO; biéu dién don gian nhu sau: @

CO?> +H,0 = HCO; +OH" Khi mua nhiéu ngay lién tuc
o cd thé lam cho pH cla nudc
\ =4 G ao, ho gidm xudng dudi
Ion CO; bi thuy phan cho méi trudng base. 6,5 va ngui ta thubing rdc
voi bot dé diéu chinh pH.

Gidi thich.

1. Mét dung dich ¢6 [OH] = 2,5 x 107 M. Tinh pH va xdc dinh méi tridng clia
dung dich nay.

2. Tinh pH ctia dung dich thu dugc sau khi tron 40 mL dung dich HCL 0,5 M véi
60 mL dung dich NaOH 0,5 M.

3. M6t méu dich vi c6 pH = 2,5. Xéc dinh noéng dé mol cta ion H' trong mau
dich vi do.

4, Viét phuong trinh dién li ctia cac chat: H,SO,, Ba(OH),, AL(SO,),.

5. O céc ving qué, ngudi dan thudng dung phén chua d€ lam trong nudc nhd
ting dung ctia phan tng thuy phan ion Al Gidi thich. Chét hay ion nao Ia
acid, 1a base trong phan (ing thuy phan AI’*?
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PON CHAT NITROGEN

cho déat tir nuse mua.

L

~ Phat biéu duoc trang théi ty nhién cia nguyén té nitrogen.

- Gidi thich dugc tinh tro ctia don chét nitrogen & nhiét dé thudng théng
qua lién két va gid tri nang luong lién két,

~ Trinh bay dugc su hoat dong clia don chdt nitrogen & nhiét do cao déi
v6i hydrogen, oxygen. Lién hé dugc qua trinh tao va cung cap nitrate

- Gidi thich dugc céc ing dung cla don chét nitrogen khi va long trong
san xudt, trong hoat dong nghién cuu.

Nitrogen la khi ¢ ham lugng lén nhdt trong
khong khi, cé vai tro cung cap dam tu nhién cho
cay tréng. Nitrogen c6 tinh chdt gi va cé nhing
ling dung nao trong cude séng?

Q TRANG THAITU NHIEN
~ »Tim hiéu vé trang thai tu nhién clia nitrogen
khoang 78% nitrogen

KHONG KHI

khodng 1% carbon dioxide, argon, khodng 21%
hai nudc va mét s6 chat khi khac oxygen

A Hinh 3.1. Thanh phén thé tich ctia khéng khi

@

A Nltrog‘eﬁ 16ng hé trg lam lanh
dé bado quan thuc phdm

1 Quan sét Hinh 3.1, cho
biét trong khong khi, khi
nao chiém ti I thé tich
I6n nhat

2 Ngoai don chdt nitrogen
thi nguyén 16 nitrogen
N ton tai dudi dang
nao? Ly vi du.

6 trang théi tu nhién, nitrogen tén tai & dang don chét va hop chit.

« O dang don chit, nitrogen chiém khoang 78% thé tich ctia khong khi. Nitrogen
trong tu nhién 13 hén hop clia hai déng vi: "IN (99,63%) va "IN (0,37%).

« O dang hop chét, nitrogen cé nhiéu trong khoang vit sodium nitrate
(NaNO,) véi tén goi la diém tiéu natri. Nitrogen con c6 trong thanh phén ctia

protein, nucleic acid, ... va nhiéu hgp chét hitu co khac.
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€ TINH CHAT VAT LI
2 Tim hiéu tinh cht vat li cia nitrogen

®

3 Quan sdt Hinh 3.2, néu
hiéntuong xdy ra. Giithich.

4 Nitrogen ndang hon hay
nhe hon khong khi.
Tai sao?

A Hinh 3.2. M6 phong thi nghiém chiing minh nitrogen
khdng duy tri su chay

O diéu kién thudng, nitrogen la chét khi khong mau, khéng Ngubi ta 6 thé thu khi
mui, khong vi, hoi nhe hon khong khi, hod long ¢ -196 °C va nittogen  tong  phong
hod rian 6 -210 °C. Khi nitrogen tan rét it trong nudc (¢ diéu thi nghiém bang phuong
kién thudng, 1 lit nudc hoa tan dugc 0,015 lit khi nitrogen). phép ddy nudc. Hay gidi thich
Nitrogen khong duy tri su chdy va suho hép. diéu nay.

©) TINH CHAT HOA HOC
2 Tim hiéu tinh chdt hoa hoc ctia nitrogen

N -—_—— B E,(N=N) = 945 k]/mol

A Hinh 3.3. M6 hinh phan ti¥ nitrogen va ning lugng lién két 5 Quan sdt Hinh 3.3 va tr

trong phan tif nitrogen dir kién nang |UUﬂg lién

Nguyén tl nitrogen cé d6 am dién lén, chi kém fluorine, oxygen, két trong phén t N,, du
chlorine. dodn vé do bén phan tir
O nhiét dé cao, nitrogen c6 thé tic dung dugc véi nhiéu chat. va khd nang phdn ting cla
Téc dung véi hydrogen: nitrogen ¢ nhiét do thuong,

O nhiét dé cao (380 °C - 450 °C), ap sudt cao (25 bar — 200 bar) va
o xuc tac Fe, nitrogen tac dung véi hydrogen tao khi ammonia.

No(g) +3Ha(g) == 2NH(g)  AHiy=-921 WA D o e
Tiée dung voi oxygen: tinh khir cOa nitogen
: trong phan (ing ctia N, véi

G nhiét d6 khoang 3 000 °C, nitrogen tic dung véi oxygen tao thanh
khinitrogen monoxide.

NA(g) + Ox(g) =— 2NO(g) AHyg = 180 K]

H, va v6i 0,. Cho biét cac
phdn Ung nay thu nhiét
hay tod nhiét.

O nhiét do thuong, phan tu nitrogen rat bén, kha tro vé mat hod hoc.
Trong cac diéu kién thich hgp, nitrogen chii yéu thé hién tinh oxi hod, nitrogen
thé hién tinh khii khi tdc dung véi oxygen.
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&) QUA TRINH TAO VA CUNG CAP NITRATE CHO DAT
TUNUGC MUA

2 Tim hiéu qua trinh tao va cung cap nitrate cho dat tif nudc mua

Trong tu nhién luén dién ra qua trinh chuyén hoa nitrogen tii dang

nay sang dang khac theo mot chu trinh tuan hoan khép kin. i

7 Quan sét Hinh 3.4, cho
it con ngui cd thé can
thiép vao chu tinh cla
nitrogen trong ty nhién
bang cich nao. Néu sy
can thigp do vuot ngudng
cho phép thi dnh hutng
gl dén moi trudng?

A Hinh 3 4. Chu trinh cfa nitrogen trong tu nhién

Thuc vat dong hoa nitrogen bang cach hap thu chiing qua ré cay chu yéu & dang mudi nitrate va
mudiammonium, chuyén hed chiing thanh protein thuc vat. Dong vat dong hoa protein thuc vt,
tao ra protein dong vat. Cac chat hiiu co do dong vat bai tiét ra (phan, nudc tiéu, ...) cing nhu
xac dong vat bi phan huy chuyén thanh cac hgp chat htiu co chiia nitrogen. Nho nhiing loai
vi khudn khac nhau c6 trong dit, mét phan cdc hop chat nay chuyén hod thanh ammonia,
sau do chuyén hoa thanh mudi nitrate, phan con lai bi thodt ra & dang nitrogen bay vao
khi quyén. Khi dét chay cac chat hitu co (than go, than d4, than bun, ...), ciing tao thanh
nitrogen tu do.

Nguyén t6 nitrogen rit can thiét cho sy song trén Trai Dat. Trong tu nhién
luén dién ra cdc qua trinh chuyén hod nitrogen tii dang nay sang dang khac
theo mot chu trinh tuan hoan khép kin.

&) UNGDUNG
2 Tim hiéu ting dung cia don chat nitrogen khi va long trong
san xuat, trong hoat dong nghién ciiu

Trong san xudt rugu bia, khi  Trong cong nghé dong goéi  Trong chita chay, nitrogen

nitrogen dugc bom vaocac bé  thuc pham, khi nitrogen dugc  ding dé dap tat cac dam chay

chira @€ loai bo khi oxygen. bom vao tui dé loai bo khi  dohod chat, chap dién, ...
oxygen va lam phéng bao bi.

22



8 Quan sdt Hinh 3.5 va dua
vao cdc tinh chdt clia
nitrogen, hdy gidi thich
vi sa0 nitrogen ¢0 nhing
Ung dung do.

Trong linh vuc y té, nitrogen léng dugc  Trong khai thac dau khi, hén hop khi N, @

dung dé bado quan mau, t€ bao, dich  va CO, dudc bom vao bé chia ddu mo Giai thich vi sao ngUﬁi 13

co thé, tring, tinh tring, ... dé tao ap suat day dau con du bi ket lai - . -
Ién trén nho dac tinh nén cao. bom ki nitrogen vao nhl'mg

A Hinh 3.5, Mét s8 itng dung cGa nitrogen lo vaccine.

Nguyén t6 nitrogen la mot trong nhiing nguyén t6 dinh duéng chinh cua
thuc vat. Trong cong nghiép, phan 16n lugng nitrogen sdn xuat ra dugc
dung dé téng hop ammonia (NH,), tii d6 sdn xudt phan dam, nitric acid, ...
Nhiéu nganh céng nghiép nhu luyén kim, thuc pham, dién tu, ... si dung
nitrogen lam moi trudng tro. Nitrogen long dugc dung lam moi trudng
dong lanh dé bao quan mau va cac mau vat sinh hoc khac.

® :

Phau thugt lanh, hay con goi I dp lanh bang nitrogen 1ong la mat ki thudt cién hinh mang lai hiéu qua
cao trong diéu tri seo 16i. Nguti ta St dung nitrogen Iong & —196 °C dé %01 i cc bénh I bé mét cla da,
Phuong phdp nay duoc st dung phé bién tai cdc trung tam va bénh vién chuyén khoa da liéu nho su
don gidn, an toan va hiéu qud cao, it bién chiing va khong gay nhiéu dau ddn cho bénh nhan.

\. r

1. Trinh bay cdu tao ctia phéan ti N,. Giai thich vi sao & diéu kién thuong, N, kha
trd vé mat hod hoc.

2. Viét phuong trinh hod hoc chiing minh tinh oxi hod va tinh khi ctia nitrogen.
Cho biét s6 oxi hoa clia nitrogen thay déi nhu thé nao trong cac phdn ting
hod hoc dé.

3. Dua vao gia tri nang lugng lién két (E,), hay du doan & diéu kién thudng,
chat nao (nitrogen, hydrogen, oxygen, chlorine) khé va dé tham gia phan ting
hoa hoc nhat. Vi sao?

a) N, (g) > 2N (g) E, =945 kJ/mol
b) H, (¢) — 2H (¢) E, =432 kJ/mol
c) O, (g) > 20 (9 E, =498 kJ/mol
d) CL, (g) — 2Cl (g) E, =243 kJ/mol
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AMMONIA VA V
AMMONIUM

m ~

- Mo ta dugc cong thic Lewis va hinh hoc clia phan tr ammonia.

- Dua vao dac diém cdu tao clia phan t ammonia, gidi thich dugc
tinh chdt vat li (tinh tan), tinh chat hod hoc (tinh base, tinh kh). Viét duoc
phuong trinh hod hoc minh hoa.

- Van dung dugc kién thic vé can bang hoa hoc, t6c do phan (ng,
enthalpy cho phan (ng tédng hop ammonia ti nitrogen va hydrogen
trong qua trinh Haber (Ha-bo).

~ Trinh bay dugc tinh chat co ban clia mudi ammonium (dé tan va phan |,
chuyén hoa thanh ammonia trong kiém, dé bi nhiét phan) va nhan biét
dugc ion ammonium trong dung dich.

- Trinh bay dugc ¢ng dung clia ammonia (chat lam lanh; sdn xuat phan
bon nhu: dam, ammaophos; san xudt nitric acid; lam dung méi; ...); cla
ammonium nitrate va mot s6 mudi ammonium tan nhu: phan dam,
phan ammophos, ...

~ Thuc hién dugc (hodc quan sét video) thi nghiém nhan biét dugc ion
ammenium trong phan dam chia ion ammonium.

L o

10T SO HOP CHAT

} Ammonia 13 mét hop chét clia hydrogen va
nitrogen, co rat nhiéu Ung dung trong doi song
va san xuat. Ammonia c6 nhiing tinh chat va
Ung dung gi?

Bon bao quan ammonia léng
duing trong san xuét thuc pham b

@ CAUTAOPHANTUCUAAMMONIA " = =
2 Trinh bay cau tao phan tir ammonia

N o L N
1, H N H 1 Quan sét Hinh 4.1, mé
H~ .. faor 2 N
“>H | td u t3o cla phan
t0 ammonia. Dy dodn
H H , g
tinh tan (trong nudc) va
(@) (b) (@) tinh oxi hod — kh' clia
A Hinh 4.1. Céu tao ctia phan tif ammonia (a), cong thiic Lewis ctia phén tir ammonia. Gidi thich.

ammonia (b) va mé hinh phan tif ammonia (c)

Phan ti NH, co cau truc chop tam giac, véi nguyén ti nitrogen & dinh, day la
mot tam giac ma dinh la 3 nguyén ti hydrogen.
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&) TiNH CHAT CUA AMMONIA
2 Tim hiéu tinh chat vat i chaammonia

Thu khi ammonia vao day binh tam giac, day binh bang nut cao
su c6 6ng thuy tinh vust nhon xuyén qua. Up ngugc binh tam gidc
xudng va nhung dau 6ng thuy tinh vao mét chiu thuy tinh chiia nudée
c6 pha thém dung dich phenolphtalein. M¢t lat sau, nudc trong
chiu phun vao binh thanh nhting tia cé6 mau hong (Hinh 4.2).

NH, (g}

Nudc co pha
/' phenolphthalein

A Hinh 4.2, Thi nghiém vé tinh tan cta khi NH, trong nudc

Ammonia la chat khi khong mau, mui khai va x6c, nhe hon
khong khi. Ammonia tan rat nhiéu trong nudc tao thanh
dung dich ammonia. Dung dich ammonia dam déc thudng co
nong do 25%.

2 Tim hiéu tinh chat hoa hoc ciiaammonia
Khi hoa tan vao nudc, mot phdn nho cac phan ti NH, nhén ion
H' ctia nudc, tao thanh ion NH; (ion ammonium) va ion OH™ (ion

hydroxide).

NH, + H,0 = NH; + OH

W LAt

A Hinh 4.3. NH, tac dung véi HCI

Quan sit Hinh 4.2, gidi

thich hién tugng thi
nghiém. Tir do cho bigt,
tai sao khong thu khi
ammonia bang phung
phap day nudc.

Tinh ti khéi ctia NH, so véi
khong khi. Tur két qua do,
hay gidithich visao cd thé
thu khi NH, bang phuiong
phdp ddy khdng khi (ip
ngugc binh).

@
- 0 diéu kién thudng, 1 Iit
nudc hoa tan khodng 800 it
khi ammonia.

« Dung dich ammonia dam
ddc nong do 25% c6 khoi
lugng riéng 13 0,91 g/cm’”.

4 Tir s két hop qgilra NH,

VOi nudc, nhan xét tinh
acid — base ctia NH, trong
dung dich. Néu cdch nhan
biét khi NH; bang quy
tim. Gidi thich.

Chuan bi hai déu dia
thuy tinh quan bong. Dila
1 nhing vao dung dich
HCI dac, diia 2 nhting vao
dung dich NH, ddc, sau
d6 dua lai gan nhau (Hinh
4.3).Quansat vanéu hién
tuong xay ra. T do, de
xudt phuong phép nhan
biét ammonia bang dung
dich HCl dac.
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Ammonia (dang khi cing nhu dung dich) két hgp dé dang véi acid
tao thanh mu6i ammonium.
NH; + HCI — NH,CI
ammonium chloride
2NH,+ H,SO, — (NH,),SO,
ammonium sulfate
Ammonia chay trong khi oxygenatao ra khi nitrogen va hoi nudc.
4NH, + 30, ——> 2N, + 6H,0
Khi oxi hod ammonia bang oxygen trong khong khi khi ¢ xic tac
Pt, & nhiét do cao tao thanh NO va H,0.
ANH, +50, — Y 5 ANO + 6H,0

6 Cho bit  ammonia

thé hién tinh cht gi
trong phan (ng vai acid
Va oXygen.

Ammonia chti yéu thé hién tinh khti va tinh base trong cac phan ting hod hoc.

&) TONG HOP AMMONIA
» Van dung kién thiic hoa hoc cho phan ting tong hgp ammonia tir
nitrogen va hydrogen trong qua trinh Haber
Ammonia dugc tong hgp tu khi nitrogen va khi hydrogen theo
phdn ing:
Ni(g) +3H,(g) = 2NH(g) AHzs =-92KJ
Trén thuc té, phan ting nay thuong dugc thuc hién & nhiét do
khoang 380 °C - 450 °C, 4p sudt khoang 25 bar - 200 bar va dung
chat xic tac la Fe.

y Y

H; + N;
.I_

Bo phannén

Thap lam lanh

Thap téng hop

Chat xtic tac

—Ammonia long

A Hinh 4.4. So dé thiét bi tdng hop ammonia trong cong nghiép
theo qua trinh Haber
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7 Dua vao nguyén i

chuyén dich cin bdng
Le Chatelier, hay cho bigt
dé tang hiéu sudt phan
tng tong hop NH,, cin
diéu chinh nhiét do va
dp sudt nhu'thé nao. Diéu
d6 ¢6 gy trd naai gi cho
phdn Ung tong hap NH,
trén thuc t hay khong?
Visao?



Qu4 trinh Haber duoc thuc hién nhu sau:

— Hon hgp nitrogen va hydrogen (ti [¢ mol 1: 3) dugc nén & ap sudt cao va
dua vao thdp téng hop ammonia trong diéu kién nhiét do, dp suat va chat

xuc tac thich hgp.

— Hén hop khi di ra tu thap tong hop gom N, H, va NH; dugc dan dén thap
lam lanh. O day, NH, hod long va dugc tach riéng, con hon hgp khi N, va H,

chua phan ung dugc dua trd lai thap téng hop.

&) MUGI AMMONIUM
2 Tim hiéu tinh chat vat li cia mudi ammonium
Mud6i ammonium déu dugc tao bdi
S cation ammonium (NH,") va anion

gbc acid. Vi du: ammonium chloride,
ammonium  nitrate, ammonium

sulfate, ...

A Hinh 4.5. Mudi
ammonium chloride

®

8 Quan st Hinh 45, cho
biét trang thai, mau sac
cla mu6i  ammonium
chloride va dac tinh lién
két clia phan t

Mu6i ammonium la nhiing chat tinh thé ion. Hau hét cic muéi ammonium

dé tan trong nudc.

2 Tim hiéu tinh chat hoa hoc ctia muéi ammonium

Thi nghi¢m. Nhin biét ion ammonium (NH,) trong phan dam

(chita ion ammonium)

Dung cu: kep 6ng nghiém, 6ng nghiém, dén con, diém hoac bét Ita.

Hoa chat: mau phan dam ammonium (NH,Cl hodc NH,NO, hoic

(NH,),S0,), dung dich NaOH dac, nudc cat, quy tim.

Tién hanh:

Budc I: Cho khoang 2 gam phan dam ammonium vao
6ng nghiém. Sau d6 cho khoing 2 mL nudc cit vao
6ng nghiém, lic déu dén khi tan hét.

Budc2: Chokhoang 2 mL dung dich NaOH déc vao 6ng nghiém,
lac déu roi dun nhe dudi ngon Itia dén con.

Bugc 3:  Dat mau gidy quy tim dm lén miéng 6ng nghiém dang
dun va quan sat hién tugng xay ra (Hinh 4.6).

Dung dich muéi ammonium dam dac tac dung v6i dung dich base

khi dun ndng tao san pham la k}ii ammonia.

NH; + OH™ —— NH, + H,0

9 Quan sat Thi nghiém,
néu hién wong xdy ra.
Gidi thich. Viét phuong
tinh hod hoc khi cho
NH, (I, NH,NO,, (NH,),SO,
tdc dung vdi dung dich
NaOH.
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Khi dun néng, cac mu6i ammonium dé bi phan huy:
t -
"
Al =, — Bl il 10 Hun néng NHCI (Hinh
NH,HCO; —> NH, + CO, + H;,0 46) thiy c6 hién tuong
g en U
NH,NO; — N,O +2H,0 khdi trdng tiong 0ng
. nghiém. Giai thich.

Viét phuong trinh hod hoc
khi cho dung dich (NH,),C0,
tac dung véi céc dung dich
KOH, HC, Ba(CH),, Cal,.

@

NH,HCO, thutng dugc dung
lam bt n& trong san xuat
banh bao. Gidi thich.

A Hinh 4.6. Su phan huy nhiét ciia NH,C

« Muéi ammonium tac dung véi dung dich kiém khi dun néng
cho khi ammonia c6 mui x6c¢ ddc trung. Phan ting nay dung d¢
nhan biét ion ammonium trong dung dich.

« Mudi ammonium dé bi phan huy khi dun néng.

&) UNG DUNG
2 Tim hiéu (ing dung cia ammonia

Ding trong hé théng lam lanh Dung dé san xuat Dung dé san xuat
trong céng nghiép phan bon urea nitric acid

A Hinh 4.7, Mét s6 (ing dung ciia ammonia

Ammonia dugc sii dung dé san xudt nitric acid, cac loai 11 Tim hiéu thong tin va néu

phan dam. Ammonia con dugc st dung lam chat lam lanh, mot $6 Ung dung cla
lam dung moéi va nhiéu tng dung quan trong khac trong ammonia trong ddi s6ng
doi s6ng va san xuat. Va sdn xudt.
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2 Tim hiéu iing dung ctia mudi ammonium
Ammonium nitrate (NH,NO,) dugc dung lam phan bén dé€ b6 sung ham lugng
nitrogen cho cay dudi dang nitrate va ammonium. Loai phan bén nay dé dugc
hép thu va thuc day qua trinh tang trudng.
Mot s6 mubdi ammonium khiac (ammonium chloride (NH,Cl), ammonium
sulfate ((NH,),SO,)) ciing dugc dung lam phan bén nhu phan dam, phan bon

phtic hgp, ... i

Hay gidi thich vi sao cdc
logi phan bon nhu NH,Q,

NHNO, (NH,).50, Khong
thich hop bon cho dat chua.

Phan bon ammonium nitrate Phan ammophos

A Hinh 4.8. M6t 56 loai phan bon ammonium

Muéi ammonium dugc sti dung rong rai trong doi séng va san xuat, ddc biét
dugc dung lam phan bon trong néng nghiép.

1. Lién két hoa hoc trong phan ti NH, 14 lién két
A. cong hod tri co cuc. B. ion.
C. cong hoa tri khong cuc. D. kim loai.
2. C6 thé nhan biét muo6i ammonium bang cach cho mudi tac dung véi dung dich
kiém thiy thoat ra mot chat khi. Chat khi do la
A.NH,. B.H.. C./NO,. D. NO.

3. Khi thai rac thai sinh hoat chia mét lugng 16n ion ammonium vao ao, ho
sé xdy ra qua trinh oxi hod ammonium thanh ion nitrate duéi tac dung ctia
vi khuan. Qua trinh nay lam gidm oxygen hoa tan trong nudc, gay ngat cho
sinh vat s6ng dudi nude. Nguioi ta phai xti 1i nguén nude gay 6 nhiém do bang
cach chuyén ion ammonium thanh ammonia, rdi chuyén tiép thanh nitrogen
khong doc. Hay dé xudt mot s6 hoa chat dé thuc hién qud trinh trén va viét
phuong trinh hoa hoc ctia cac phan tng xay ra.

4. Cho cén bang hoa hoc:

Ny(g) +3H,(9) == 2NH(g) AHjg =—92K]
Can bang chuyén dich theo chiéu nao (co gidi thich) khi:
a) tang nhiét do.
b) tach ammonia ra khéi hon hgp phéan tng.
c) giam thé tich ctia hé phan ting.

5. Viét phuong trinh hoa hoc clia cac phan ting xay ra khi cho dung dich

(NH,),SO, tac dung véi dung dich NaOH, dung dich Ba(OH),, dung dich

BaCl,, dung dich Ba(NO,)..
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| MucTIE |

- Phén tich dugc ngudn géc clia cac oxide cla nitrogen trong khong khi
va nguyén nhan gay hién tugng mua acid.

— Néu dugc cau tao clia HNO,, tinh acid, tinh oxi hod manh trong mot s6
ing dung thuc tién quan trong cla nitric acid.

- Gidi thich dugc nguyén nhan, hé qua cia hién tugng phu dudng
(eutrophication).

-

Nitrogen tao nhing hgp chat nao vai oxygen? Ching dugc
hinh thanh tir dau va cé nhing tinh chat gi?

Q CAC OXIDE CUA NITROGEN - HIEN TUGNG MUA ACID
» Tim hiéu nguén géc cac oxide clia nitrogen trong khong khi

A Hinh 5.1. Hién tugng sam sét

Khi nitrogen monoxide (NO)

dugc tao thanh trong khong khi
¢ nhiét dé cao.

Na(g) +0O4(9) 2NO(g)
O diéu kién thuong, khi NO
khong mau két hop véi oxygen
trong khéng khi tao thanh khi
nitrogen dioxide (NO,) mau
nau do.

2NO + 0, — 2NO,

3000°C

®

1 Hay fim hiéu va cho biét
hién tugng nao trong ty
nhién va qud trinh ndo
trong ddi song cla con
nqudi la nguon tao ra
cac khi' NO, NO, trong
khong khi.

Nitrogen oxide dugc hinh thanh tii nhiing hién tugng trong tu nhién hoac
cac thiét bi hoat dong & nhiét d¢ cao. Cac khi nay doc, c6 thé gay anh hudng
nghiém trong dén stic khoé con ngudi. Chung cling la mét trong nhiing
nguyén nhan chinh gay nén hi¢u ting nha kinh va hién tugng mua acid.

3 Tim hiéu vé hién tugng mua add
Mua acid la hién tugng nudc mua c6 pH nho hon 5,6 cht yéu la do sy oxi hoa
khi SO, va cac khi oxide ctia nitrogen (NO,) vé6i xtc tac ctia céc ion kim loai
trong khoi, bui, ... Cac khi nay hoa tan trong nudc tao thanh dung dich H,SO, va

dung dich HNO,.
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Vidu: 250, + O, +2H,0 ——> 2H,80,
4NO, + O, + 2H,0 — 4HNO,

Nguyén nhin giy ra mua acid c6 thé do hoat dong clia nui Iua,
chdy rling, sdim sét hodc do con nguai tiéu thu nhiéu nguyén liéu tu
nhién nhu than da, ddu md, ... Hién tugng nay gy anh hudng truc
tiép dén doi song con ngudi, dong — thuc vat va c6 thé lam thay
déi thanh phan nudc caa song, ho, gay hai cho dong vat song dudi
nudc va cac loai sinh vatkhac, huy hoai cac cong trinh kién trug, ...

N

p— B

——

A Hinh 5.3. Mét s tac hai ctia mua acid

2 Quan sdt Hinh 5.2, mb
td qud trnh hinh thanh
mua acid.

3 Viét cic phuong trinh
hod hoc cda chuoi phan
{fng tao ra nitric acid tur
nitrogen trong khong khi:

N, — NO — NO, — HNO,

4 Quan sit Hinh 5.3, hdy
néu mot so téc hai cla
mua acid.

Mua acid tao thanh do lugng khi thai SO, va NO, tii cac qua trinh tiéu thu
than dd, dau mé va cac nhién liéu tu nhién khéc trong san xudt, sinh hoat clia

con nguoi.

&) NITRIC ACID
2 Tim hiéu cau tao phan ti, tinh chat vat li cia nitricacid

Z2—0)

H
S S

(a) (b) (c)

A Hinh 5.4. Ciu tao phan ti nitric acid (a), mé hinh phén t nitric acid (b),
nitric acid dugc bao quan trong lo thuy tinh téi mau ()

5 Quan st Hinh 54a, cho
biét cdc lién két hod hoc
gitia cdc nguyen tu trong
phdn t& HNO, thudc loai
lién ket gi. Xac dinh s6 oxi
hod cla nitrogen trong
HNO,. Dy dodn vai trd cla
HNO, trong cdc phdn Ung
oxihod — kh:.
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Nitric acid tinh khiét kém bén, bi phan huy mét phan giai phong
khi nitrogen dioxide (NO,) ngay & diéu kién thudng khi cé anh sang.
Khi nay tan trong dung dich acid, lam cho dung dich HNO, ddc c6
mau vang.

6 Tai sao phdi bdo qudn
nitric acid trong lo t6i mau?

o Nitric acid tinh khiét la chat long khong mau, béc khéi manh trong

khong khi am, ¢6 khoéi lugng riéng 1a 1,53 g/cm3, sO1 ¢ 86 °C.

« Nitric acid tan trong nudc theo bat ki ti 1é nao. Nitric acid thuong mai

thudng c6 ndng do 68%, khoi lugng riéng 1a 1,40 g/cm’,

3 Tim hiéutinh chat hoa hoc va mét s6 (ing dung thuctién quan trong clia nitric acid

Nitric acid la mot trong s6 cac acid manh, trong dung dich loang
nd phan li hoan toan thanh H' va NO;. Dung dich HNO, lam
quy tim hoa do; tac dung vdi basic oxide, base va mudi cua acid
yéu hon tao thanh muéi nitrate.

HNO, — H* + NO;
Nitric acid la mot trong ba acid chinh ctia nganh cong nghiép
hoa chat hién dai va c¢6 kha ning an mon kim loai.
Nitric acid la mot acid c6 tinh oxi hoa manh. Do d6, HNO, oxi ho4
dugc hau hét cac kim loai trti vang (Au), platinum (Pt), ...
Trong hod hoc hiiu co, dung dich nitric acid 68% dugc st dung
dé€ ché tao thubc né, vi du nhu trinitrotoluene (TNT); san xuat
nitrobenzene.
Hén hop nitric acid dic va hydrochloric acid ddc ¢6 ti 1é thé tich
1:3(cing tuong Ging véitilé mol 1: 3), dugc goi la dung dich nudc
cuong toan. Dung dich nay c¢6 kha nang hoa tan platinum va vang.

San xuat thudc nhudm vai

San xuat thudc né San xuat phan bén

A Hinh 5.5. Mét s6 (ing dung ctia HNO; trong doi séng va san xuat

7 Hay tim hiéu va cho biét
HNO, dugi tng dung vao
nhifng linh viic nao trong
doi song va san xudt.

Viét phuong trinh hod hoc
cla cic phan tng khi cho
dung dich HNO, tdc dung
véi (u0, Ga(OH), (a0,
(dc phdn Ung nay O phai
phdning oxi hod —khirkhong?
Gidi thich.

CHUY /

Mot o kim loai nhu Al, Fe
va Cr bi thy ddng hod trong
dung dich HNO, ddc, nqudi,
do tao ra mang oxide bén,
bao vé kim loai khdi tdc dung
cla adid.

Nitric acid la mot acid manh va c6 tinh oxi hoa manh. Dung dich nitric acid c6

nhiéu ting dung quan trong trong doi s6ng va san xuat.
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© HIEN TUGNG PHU DUGNG
"> Tim hiéu hién tuong phu dudng

Phu dudng la hién tugng ao, ho du qua nhiéu cic nguyén t6
dinh duéng (nitrogen, phosphorus).
Ao ho c6 kha nang tu loc nude nho cdc vi sinh véat tg nhién.  § Hay cho biét ddu hiéu

Céc vi sinh vat ndy c6 vai tro cin bang hé sinh thai ctia ho, song va nhdn biét hién tugng

tao ra cac duong chat. Cac dudng chét nay khi khong dugce tiéu thu phu duting.

hét sé gdy ra tinh trang du thiia, dan dén hién tugng phu dudng, 9 Hay néu mdt so phuong

géy nhiéu tac dong tiéu cuc cho mai trudng. phdp han ché hién tugng
pht dubng.

@

Nudc théi chan nudi la mot
tong nhing yéu © gay
nén hién tugng phu dudng
cho ag, hd. Hay gidi thich
diéu nay.

:
*"‘e\?‘“ 2. Tao phit trién
% % % » nh cic chat dinh duéng

- 4.Cachétngat
o thiéu oxygen

R o
1. Phn bén birda ol | {'rﬂ T S am »y
chiy xung a0 hd : | 3{3'% o § g

3. Vi khudn sif dung oxygen d€ phan huy to

A Hinh 5.7. Qua trinh hinh thanh hién tugng phi duéng

Chat thai cong nghiép, chat thai sinh hoat, ... khi khong dugc xti li theo quy
chudn, néu thai vao séng, ho cling gay ra hién tugng trén.

Ao, hoé bi phu dudng lam cdc loai thyc vat song dudi nudc (nhu rong, tao, luc
binh, beo, ...) phat trién manh mé; lam tang cac chat lo liing, chét hiiu co, dan dén
su suy gidm luigng oxygen trong nudc, nhat la & tang sau, gay anh hudéng khong
tot dén chat lugng nudc, lam 6 nhiém moi trudng nudc, ...
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Hién tugng phu dudng xay ra khi du thiia chat dinh duéng trong méi trudng
nuGc nhu nitrate va phosphate, lam suy gidm chat lugng nudc, gay anh hudng
tiéu cuc dén doi song con nguoi cting nhu cac loai dong vat song dudi nudc.

1. Trong cong nghiép, ngudi ta san xudt nitric acid (HNO,) tii ammonia theo so
do6 chuyén hoa sau:

NH, —5% ,NO 2 ,NO, —%*"° ,HNO,

a) Viét cac phuong trinh hod hoc xay ra.

b) D€ diéu ché 200 000 tin nitric acid c6 néng dé 60% can dung bao nhiéu tan
ammonia? Biét rang hiéu sudt cia qua trinh san xudt nitric acid theo so do trén
12 96,2%.

2. Trong thuc t€, & nhiéu noi, nudc thdi, phan bon hoa hoc, thudce tru sau
chua qua xt li dugc thai truc tiép vao ao, hé. Truong hop nao cé thé giy ra
hién tugng phi dudng? Giai thich.

3. Khi thai c6 chita NO, gop phan gay ra mua acid va hién tugng phu dudng.
Giai thich.
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SULFUR VA SULFUR DIOXIDE
| MCTIEU | ,

— Néu dugc cac trang thai tu nhién clia nguyén to sulfur.

- Trinh bay dugc cau tao, tinh chat vat li, hod hoc co ban va ling dung cla
luu huynh don chat.

— Thuc hién duogc thi nghiém chimg minh luu huynh don chat viia ¢ tinh
oxi hoa (tac dung vdi kim loai), vira €& tinh khi (tac dung vdi oxygen).

— Trinh bay dugc tinh oxi hoa (tac dung voi hydrogen sulfide) va tinh kh
(tdc dung vdi nitrogen dioxide trong khong khi) va ing dung cta sulfur
dioxide (kha nang tdy mau, diét ndm mdc, ...).

— Trinh bay dugc su hinh thanh sulfur dioxide do tac dong clia con ngudi,
tu nhién, tac hai ca sulfur dioxide va mot s6 bién phap lam giam thiéu
luong sulfur dioxide thai vao khéng khi.

) Sulfur (luu huynh) con duge goi la luu hoang, sinh diém vang, diém sinh,
da duoc biét dén tir thai ¢ dai. Nguyén t6 sulfur cé nhimg tinh chét gi va
dugc img dung vao san xuat, doi séng clia con ngudi nhu thé nao?

&) DON CHAT SULFUR
2 Tim hiéu trang thai tu nhién cGa sulfur

®

1 Quan st Hinh 6.1 va
6.2, hdy cho biét trong
ty nhién, sulfur ton tai ¢
nhiing dang chat nao.

Qudng pyrite Qudng gypsum Qudng galena Quang barite
(thanh phan chinh  (thanh phan chinh  (thanh phanchinh  (thanh phan chinh
la FeS,) la Ca50,2H,0) Ia PbS) la BaSO,)

A Hinh 6.2. Mét s6 dang tén tai cGia sulfur trong tunhién
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Trong tu nhién, sulfur ling dong thanh nhiing mo 16n, ndm gita l6p da sau
hang tram mét trong long dat. Sulfur 6 dang hop chat ciing dugc tim thay
trong nhiéu khodang vét trong tu nhién.

2 Tim hiéu cau tao, tinh chat vét li co ban cia sulfur don chat

e = :
et &l

y N 2 Quan st Hinh 63, hay
néu mot sO tinh chat vat
e | licdia sulfur
o, Rl E 3 Quansat Hinh 6.4, mo 13
e Fet cau tao phan tr sulfur,
A Hinh 6.3. Bét sulfur A Hinh 6.4.Phan tif sulfur

& diéu kién thudng (5,)

O dang phén tt, sulfur gém 8 nguyén tii lién két cong hod tri véi nhau tao thanh
mach vong. D€ don giadn, nguoi ta dung ki hiéu S ma khong dung ki hiéu S, trong
céc phan ting hod hoc.

O diéu kién thuong, sulfur 13 chét rin, mau vang, khéng tan trong nudc,
tan nhiéu trong cdc dung moi hiiu co nhu benzene, carbon disulfide (CS,), ...

 Tim hiéu tinh chat hoa hoc ctia sulfur don chat
Thi nghiém 1. Sat tac dung véi sulfur
Dung cu: 6ng nghiém chiu nhiét, bong, kep 6ng nghiém, thia nho, den con.

Hoa chat: bot sulfur, bot sat.

Tién hanh:

Budgc 1: Lay 1 thia nho bot sat va 1 thia nho sulfur, tron déu, 4 Néu hién tugng xdy ra @
cho vao 6ng nghiém. Niit miéng 6ng nghiém bang bong. Thi nghiém 1. Xdc dinh

Budc 2:  Pun nédng 6ng nghiém chiia hon hgp trén ngon ltia den Vai b clia cd¢ chét trong
con dén khi c6 d6m sang do xudt hién trong 6ng nghiém phdn ting clia Fe va S& thi
thi ngting dun, tat dén c6n. Quan sat hién tugng xdy ra. nghiém nay.

Sulfur oxi hod dugc nhi¢u kim loai (trii Au, Pt, Ag) &
nhiét do cao tao thanh muoi sulfide.
Fe+S —% > FeS
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iron(ll) sulfide

Sulfur tac dung va6i thuy ngan (mercury) & nhiét do thudng tao ra mudi HgS.

Hg +S — HgS

mercury(ll) sulfide
Thi nghiém 2. Sulfur tic dung véi oxygen 5 Neu hién tuong xay ra ¢
Thi nghiém 2. Xac dinh
vai 1o clia cac chét trong
phan ting ctia Sva 0,6 thi
nghiém nay.

Dung cu: dén con, mudi sat.

Hoa chat: binh chiia khi oxygen, b6t sulfur.

Tién hanh:

Budc I:  Dung mudi sit 1lay ligng nho sulfur, sau dé dét trén
ngon ltta dén con dén khi sulfur chay.

Buéc 2:  Pua nhanh muoi sit vao binh chiia khi oxygen. Quansét g phuong tinh hod hoc

hién tugng xdy ra. clia phan (tng xay ra khi cho
O nhiét d6 thich hgp, sulfur tac dung dugc véi oxygen tao thanh nhom (aluminium) va kém
sulfur dioxide. (zinc) tac dung vai sulfur,
S+0, £, S0, @
Sulfur don chét viia c6 tinh oxi hod, viia ¢o tinh khii. Thuy ngan rdt doc. Hit pha

hoi thuy ngan c6 thé gay hai

cho hé than kinh, hé tiéu hod
3 Tim hiéu (ing dung cdia sulfur den chét va hé mién dich, gdy nhiém
dc phoi va than, nguy o
dan dén td vong. Hay néu
cach xdlithuy ngan khi nhiét
ke thuy ngan khong may
bi v

Sulfur 14 nguyén liéu quan trong cho nhiéu nganh cong nghiép:
khoang 90% ligng sulfur san xuat dugc dung dé diéu ché H,SO,;
con lai dugc dung dé luu hoa cao su, ché tao diém, san xuat chat tay
trang bt gidy, chit déo ebonit, dugc phdm, phdm nhudm, chat tru
sdu va chat diét nam trong nong nghiép, ...

6 Hay néu mot s0 (ing dung
ctia sulfur don chét trong
doi song va san xuat.

San xuat thudc tri sau Luu hod caosu

A Hinh 6.5. M6t s6 (ing dung ctia luu huynh
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nong nghiép, ...

&) SULFUR DIOXIDE
2 Tim hiéu tinh chdt hoa hocva iing dung clia sulfur dioxide

Sulfur dioxide (SO,) la chat khi khong mau, mui x6¢, doc (hit
phai sé gay viém dudng ho hdp), ning hon khong khi hon hai lan,
hod long 6 ~10 °C, tan nhiéu trong nudc (1 thé tich nudc & 20 °C
hoa tan dugc 40 thé tich khi SO,).
Sulfur dioxide la chat khii khi tac dung véi chat oxi hoa manh, nhu
halogen, potassium permanganate, nitrogen dioxide, ...

SO, + NO, — SO; + NO (1)
Sulfur dioxide la chat oxi hoa khi tac dung v6i chat khii manh nhu
H,S, Mg, ...

SO, + 2H,S — 3S +2H,0 (2)
Sulfur dioxide dugc dung dé€ san xuat sulfuric acid; tdy trang gidy,
bét gidy; chéng ndim mdc cho luong thuc, thuc pham, ...

Sulfur c¢6 nhiéu ting dung trong céng nghiép, dugc pham, pham nhudm,

7 Xdc dinh tinh oxi hod, tinh
khif cfia mai chat trong
cdc phan (ing hod hoc (1)
va (2).

Trong phan ting hod hoc, sulfur dioxide co thé dong vai tro la chat oxi hoa

hodc chat khut. Sulfur dioxide c6 nhiéu ting dung trong d6i séng va san xuat.

2 Tim hiéu sy hinh thanh sulfur dioxide do tac d6ng clia con ngudi,
tu nhién, tac hai cia sulfur dioxide va mot s6 bién phap lam
giam thiéu lugng sulfur dioxide thai vao khdng khi
Sulfur dioxide dugcsinh ra trong tu nhién va do tac dong ctia con nguoi.

Nui lira Nha may dién st dung Phuong tién

phuntrac nhién liéu hoa thach giao théng
{a) Trong tu nhién (b) Tdc déng chia con ngudi

A Hinh 6.6. Mét s6 ngudn phat thai sulfur dioxide

Su phat thai SO, vao bau khi quyén 1a mét trong nhiing nguyén
nhin chinh gy ra mua acid. Mua acid tan phd nhiéu riing cay,
cong trinh kién tric bang da va kim loai, bi€n dat dai trong trot
thanh nhting viing hoang mac.
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8 Néu mot 6 nguon phat
thai sulfur dioxide va tac
hai c(a loai khi nay.

9 Gidi thich sy hinh thanh
mufa acid tusulfur dioxide.



Dé giam thi€u lugng khi thai nay can két hop thuc hién mét s6 cac

bién phap sau, tuy thudc vao ngudn thai SO,:

— Sti dung cac ngudn nhién liéu sinh hoc than thién véi mai truong

nhu hydrogen, ethanol, ... thay cho ngu6n nang lugng hoa thach.

— Khai théc cdc nguén nang lugng tdi tao nhu nang lugng mat troi,

nang lugng gid, mua, song bién, thuy triéu, dia nhiét.

— X li khi thai cong nghiép trudc khi thai ra moi trudng. @

Em hay tim hiéu va d€ xudt
mat 50 gidi phdp phl hop véi
|Ufa tudi hoc sinh gitp giam
Sulfur dioxide la mot trong cdc chat chu yéu gay 6 nhiem .0 long sulfur dioxide
moi truong khong khi va co hai cho stic khoé ctia con ngudi. e khi gkh

1. Tinh chét nao sau day khong phai tinh chét vét I clia sulfur?

A. Mau vang ¢ diéu kién thuong. B. Thé ran & diéu kién thudng.
C. Khong tan trong benzene. D. Khong tan trong nudc.
2. S6 oxi hoa cua sulfur trong phan ti SO, la
A. +4. B. -2.
C. +6. D. 0.
3. Cho céc phan ting sau:
a) S+HDYLLT Y 58 b) Hg + S — HgS
¢) S + 6BHNO; — H,SO, + 6NO, + 2H,0 d)Fe+S —“ 5 FeS
Cé bao nhiéu phan ting trong d6 sulfur déng vai tro la chat khii?
A. L B.2. C. 5. D. 4.

4. Khi SO, do cdc nha mdy thai ra la nguyén nhan chinh trong viéc gay 6 nhiém
moi truong. Theo quy chuén ki thuat quéc gia vé chit lugng khong khi
xung quanh (QCVN 05:2013/BTNMT) thi néu lugng SO, vugt qua 350 pg/m’
khong khi do trong 1 gio & mét thanh phé thi coi nhu khong khi bi 6 nhiém.
Néu ngudi ta 1y 50 lit khong khi trong 1 gi¢ & mét thanh phé va phan tich
thay c6 0,012 mg SO, thi khong khi & d6 c6 bi 6 nhiém khong?
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SULFURIC ACID VA MUOI SULFATE
| MUCTIEU .

~ Trinh bay dugc tinh chét vat li, cach bdo quan, strdung va nguyén tac xur
I so b khi bdng acid.

- Trinh bay dugc cau tao H,S0,; tinh chat vat li, tinh chat hoa hoc co ban,
Uing dung ctia dung dich sulfuric acid lodng, dung dich sulfuric acid dac
va nhiing luuy khi s&r dung dung dich sulfuric acid.

— Thuc hién dugec mot s6 thi nghiém ching minh tinh oxi hod manh va
tinh hdo nudc clia dung dich sulfuric acid dac (véi déng, da, than, gidy,
dudng, gao, ...).

- Van dung duoc kién thic vé nang luong phan tng, chuyén dich can
bang, van dé bao vé mdi trudng dé gidi thich céc giai doan trong qué
trinh san xuat sulfuric acid theo phudng phap tiép xuc.

~ Néu dugc tiing dung clia mot sé mudi sulfate quan trong: barium sulfate,
ammonium sulfate, calcium sulfate, magnesium sulfate va nhan biét
dugcion trong dungdich béng ion Ba™.

L "

ulfuric acid la hod chét hang dau trong nhiéu
nganh san xuat, duoc ménh danh la “mau” clia
cac nganh céng nghiép. San lugng sulfuric acid
clia mét qudc gia la mot trong nhimng chi s6
danh gia stic manh cong nghiép hoa chét clia
qudc gia do. Sulfuric acid co-tinh chat va Ung
dung gi trong d&i séng?

A Bon chifa sulfuric acid cia mét

0 SULFURIC ACID nha may san xuat
2 Tim hiéu tinh chat vat li cia sulfuricacid

1

- 1 Quan st Hinh 771,
k- Er}" nhdn xét mau, trang thdi
# cla sulfuric acd & diéu
SULFUR‘EC.QCID

- |'.,m i kien thuting va cho bigt
- : tai sao sulfuric add lai

_ | S— khong bay hoi.

A Hinh 7.1. Sulfuric acid

 Sulfuric acid 1a chit léng sanh nhu dau, khong mau, khong bay hoi, ndng gin
gap hai lan nude (H,SO, 98% c6 khdi lugng riéng la 1,84 g/cm’).
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2 Tim hiéu cau tao phan ti, tinh chat hoa hocva iing dung cia

sulfuricacid
H—-O0 /0 @
\s/ ) Quan sat Hinh 7.2, mb
7 \ td cdu 3o phan tlr cla
H—0 o HS0,
(a) (b)
A Hinh 7.2, Ciu tao phén tir sulfuric acid (a) 3 Quan sit Hinh 7.3, néu

va md hinh phan ti sulfuric acid (b) -
hién tugng, viét phuong

Dung dich H,SO, lodng c6 nhiing tinh chit chung cua acid nhu trinh hod hoc xdy ra
lam quy tim hod do, tdc dung véi kim loai, base, mudi, ... (néu ¢o).

(a) (b)

A Hinh 7.3. Phan ding cda dung dich sulfuric acid loédng vdi
(a) dung dich Ba(OH),, (b) dung dich Na,CO,

Ngoai tinh acid manh, dung dich H,SO, dic va néng con c6 tinh
oxi hod rat manbh.

Thi nghiém 1. Phan ting ctia dung dich H,SO, ddc, nong véi Cu 4 Viét qud trinh oxi hod
Dung cu: 6ng nghiém, kep 6ng nghiém, den con. vd qud trinh khi trong
Hoa chit: dung dich H,SO, dic, dung dich NaOH, manh déng, béng. phan tng cla H,50, ddc
Tién hanh: Cho khoédng 2 mL dung dich H,SO, dic vao 6ng nghiém. vdi Cu G Thi nghiém 1.

Cho mét manh doéng vao 6ng nghiém, dun ndng nhe trén
ngon ltia dén con. Diing bong tdm dung dich NaOH day trén miéng
6ng nghiém. Quan sat va mo ta hién tugng xay ra.

Thi nghiém 2. Phan (ing ctia dung dich H,SO, déc véi dudng 5 Giai thich hién tuong
Dung cu: c6¢ thuy tinh. xdy ratrong Thi nghiém 2.
Hoa chit: dung dich H,SO, dic, duong tinh luyén.

Ti€n hanh: Cho mdt thia nho dudng vao coc thuy tinh. Nho vai

giot dung dich H,SO, déc vao c6c. Quan sat va mo ta hién tugng

xdy ra.

CHUY /
- Thinghiém can dugc thuc hién trong td hit khi doc (0 Hood) dé giam thiéu khi SO, thodt ra trong phong,
» Dung dich H.S0, ddc dé gay bong da, trdnh ti€p xic truc tiép.
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Dung dich sulfuric acid déc c6 thé lay nudc ctia nhiéu hgp chét hiiu co c6 trong
da, gidy, dudng, tinh bot, ...
C‘l ZHZZO‘H

Saccharose

R.50, 43¢ | 12C + H,S0,-11H,0

Khi bi dung dich H,SO, dic ban vao ngudi, sé gay bong nang. Do vay, phai rat
than trong khi lam viéc v6i dung dich H,SO, déc.

Sulfuric acid ddc hap thy manh hoi nudc nén thuong duge dung dé lam kho
nhiing khi khong tuong tac hod hoc véino.

Hang nam, cac nudc trén thé gidi sin xuat mot lugng rat 16n sulfuric acid dé
dung trong sdn xudt phan bén, thudc tri sau, chat tdy rlia tong hgp, to sgi
hoa hoc, chat déo, son mau, ...

Sulfuric acid ddc, nqudi lam
mdt s6 kim loainhu Fe, Al, Cr
bi thu ddng hod.

San xudt binh ac quy

Viét phuong trinh hod hoc

khi cho dung dich H,S0,

ddc téc dung véi KBr, C. Cho

biét san pham khir duy nhat
o U 350,

San xudt phan bon San xuat son

A Hinh 7.4. Mét s Ung dung cta sulfuric acid

Dung dich sulfuric acid loang la mt trong cac acid manh va co tinh chat
chung ctia acid.

* Dung dich sulfuric acid dédc c6 tinh oxi hod manh va tinh hao nudc.

» Sulfuric acid la hoa chat hang dau dugc dung trong nhiéu nganh san xuat.

 Tim hiéu cach bao quan, sit dung va nguyén tacxi li so bd khi béng acid
Sulfuric acid tan trong nudc va tod lugng nhiét 16n.
Can bao quan sulfuric acid trong cac binh kin va dét ¢ noi kho réo, thoang mat;
khoéng ddt gan noi c6 cac chat khi, kim loai nhe.

42



Quan sat Hinh 7.5, mo ta
cach pha loang sulfuric
acid. Gidithich.

7 o Dungdich
H,S0, dic
Dung dich
H,50, dic —H.0

A Hinh 7.5. Cach phaloang dung dich H,50, dac

Khi bi béng acid, can nhanh chéng bo quén 4o bi dinh acid, sau d6 7 Hay néu nguyén tdc chung

rtia ngay bang nudc sach khoang 20 phut. Sau d6, can nhanh chong trong viec xt li so bo khi
chuyén ngusi bi bong dén co sé y té€ gan nhit d€ dugc theo doi va bong acid.

diéu tri”.

« Khi st dung, bao quan dung dich sulfuric acid cin phai cin than, tuan tht
dung nguyén tac an toan.
« Can nam viing va thuc hién dung cac nguyén tac xii li so b khi bi bong acid.

2 Tim hiéu quy trinh sdn xuat sulfuricacid theo phuong phap tiép xiic

Sulfuric acid dugc sdn xuat trong céng nghiép bang phuong phap

tiép xic. Phuong phap nay gém ba giai doan chinh. 8 Hay gidi thich vi sao &
Giai doan 1: San xudt sulfur dioxide (SO,) giai doan tao ra SO,
Tuy thudc diéu kién va nguén nguyén liéu c6 san ma phuong phép ngudi ta chon ‘diéU kién
san xudt SO, c6 khac nhau: thiéu quéng pyrite sat (c6 thanh phan phdn tng ¢ nhiét d0 cao
chinh 1a FeS,), d6t chéy sulfur, ... (450 °C - 500°0).

4FeS, + 110, —" 3 2Fe,0, +8S0,
S+ 05— 5 80,

7 ; P - Hay cho biét giai doan nao
Giai doan 2: San xudt sulfur trioxide (SO,)

trong qud tinh sdn xudt
Oxi hod sulfur dioxide bang oxygen hodc lugng du khong khi & H,50, ¢6 nguy <o cao gay 6

nhiét do 450 °C - 500 °C, chat xdic tac vanadium(V) oxide (V,0.). nhiém moi trutng, Gigi thich.
280,(g) + Oyg) === 2804(9)  AHy=-198K]

Hién nay, ngudi ta st dung day chuyén san xuat tiép xuc kép (tiép xic va hap thu

2 lan) gitap hiéu suét chuyén hoa SO, 1én t6i 99,9%, thay vi 98% so véi day chuyén

tiép xtic don (ti€p xiic va hip thu 1 1an) nhu trudc day.

O Nguén:

1. Quyét dinh 638/0D-BYT nam 2013 hudng dan Quy trinh ky thudt kham, chifa bénh chuyén nganh Bong do Bo trudng
Ba 'Y té ban hanh.

2.Phdcdd diéu tri 2013, phan ngoai khoa, Bénh vién Cha Ray, Nha xudtban Y hoc chi nhdnh Thanh phé HG Chi Minh.
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Giai doan 3: San xuat sulfuric acid (H,SO,)

Dung dung dich H,SO, 98% hap thu SO, thu dugc oleum (H,SO,-nSO,).
H,SO, + nSO,; — H,S0O, NSO,

Sau d6 dung lugng nudc thich hop pha loang oleum thu dugc dung dich H,SO, dac.
H,SO,nSO, + nH,O — (n+1)H,SO,

| Trong cong nghiép, sulfuric acid dugc san xudt theo phuong phap tiép xuc.
So do6 cac phan ting dugc biéu dién nhu sau:
S.+0

2
\ i Oz* VEOE,’ t

SO,

+ Dung dich H .30, ddc

SO, H,S0O, SO,

€ MUGI SULFATE

2 Tim hiéu tng dung chia mét s6 mudi sulfate va nhan biét sulfate ion i
" ; i 9 Néu Ung dung trong

Muéi sulfate c6 nhiéu ting dung trong doi sdng va san xuat. doi séng, sin xust cla
Calcium sulfate (CaSO,) dugc dung trong san xuat vat liéu mot s6 mudi sulfate ma
xay dung; lam chit phu gia dé€ lam d6ng cdc sin phdm nhu d4u ha, em bit.

dau non; ...

Barium sulfate (BaSO,) dudgc sti dung nhu mot loai bot mau lam 10 Quan <8t Hinh 7.6, tiinh

phu gia pha mau cho cong nghiép son; cho thuy tinh, cho gom st bay cich nhan biét ion
cach dién va cao su chét lugng cao, ... 502", Né hiéh tuong X3y
Magnesium sulfate (MgSO,) dugc st dung san xut mudi tam; lam r3, viét phuong trinh hod
giam diu co bap khi sung tdy cho con nguoi; bé sung magnesium hoc.

cho tém, ca, dong vat thuy sinh khag; ...

Ammonium sulfate (NH,),SO, la thanh phén cta thu6c trii sau
hoa tan, thuéc diét ndim; phan bén, st dung két hgp véi chlorine
dé tao monochloramine dé khti triing trong nudc uéng; ...

~« Muéi sulfate Ia nhiing hop chét quan trong, dugc ting dung
trong nhiéu nganh cong nghiép.
* Thu6c thii dé€ nhan biét ion sulfate SO’ (trong dung dich

E A Hinh 7.6.
H,SO, hodc trong dung dich muéi sulfate) 1a ion Ba™ (trong Phén (ing ctia dung dich

dung dich muéi barium hodc dung dich Ba(OH),). BaCl, vol dung dich Na;50,



1.

Tinh chat nao sau diy khdng phai tinh chat ctia dung dich sulfuric acid dac?
A.Tinh hao nuéc. B.Tinhoxihod. C. Tinh acid. D. Tinh khii.

. D& nhan biét anion co trong dung dich K,SO,, khong thé duing thudc thii nao

sau day?
A. Ba(OH),. B. BaCl,. C. Ba(NO,),. D. MgCl,.

. Dung dich sulfuric acid diac dugc dung lam kho khi nao trong s6 cdc khi sau:

CO, H,, CO,, SO, O, va NH,? Giéi thich.

. Cho céac dung dich khong mau clia méi chdt sau: K,CO,, Na,SO,, Ba(NO,),.

Hay trinh bay cach phén biét cc dung dich da cho bang phuong phap hod hoc.
Viét phuong trinh hod hoc cuia cdc phan ting xay ra.

. C6 4 mau sau: dung dich NaOH, dung dich HCI, dung dich H,SO, va H,0

dugc ki hiéu bing cdc chii cai: A, B, C va D (khong theo trinh tu trén). Két qua
ctia nhiing thi nghiém nhén biét nhiing mau nay dugc ghi trong bang sau:

A Do Két tiia trang
B Xanh Khong két tia
C Tim Khong két tia
D Do Khong két tla

Hay cho biét A, B, C va D la ki hiéu cta nhiing chat nao. Gidi thich va viét
phuong trinh hod hoc ctia cac phan ting xay ra.
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HOA HOC HUU CO
Pweni

HOP CHAT HUU CO VA

chung clia cic hap chit hitu co.

==

~ Néu duoc khai niém hop chat hitu co va hod hoc hitu co; dic diém

— Phan loai dugc hop chét hitu co (hydrocarbon va dan xuat).
— Neéu dudc khéi niem nhém chiic va mot s6 loai nhdm chic co ban.
3ng t héng ngoai (IR) dé xac dinh mét s6

W

la gi? Chung dugc phan loainhu thé nao?

A
@Tém quan trong clia cac hcp chat hitu o khong chi bai ) o
lugng ma con Vi vai o rét lén clia ching trong doi s6ng va o
san xudt clia con ngudi. Nhiing thanh tuu cia hod hoc hiucg OH
con la co s& dé nghién cliu hoé hoc clia su'séng. Chat hiu co I L
A Malic acid - Mét acid
hitu co ¢6 trong trai cay duoc
strdung trong mi pham

Q) HOP CHAT HU'U CO VA HOA HOC HU'U €O
2 Tim hiéu khai niém hop chat hitu co va hoa hoc hitu co

Co6 hang chuc triéu hop chat cta carbon la hgp chit hiiu co.
Chi c6 mét s6 it hgp chét cta carbon nhu carbon oxide (CO, CO,),
mudi carbonate (CO;"), cyanide (CN), ... 1a hgp chdt vé co.
Hoa hoc hitu co hay hod hiiu co la mét chuyén nganh hoa hoc
nghién clu vé cdu tric, tinh chat, phuong phdp diéu ché va
ting dung cua nhiing hgp chit hiiu co.

Puding kinh chiia Cén chura Giam tao chia
saccharose (C;H,,0,)) ethanol (C,H.OH) acetic acid (CH,COOH)

A Hinh 8.1. Mét 56 san pham chira hop chat hiiu co

®

1 Nhdnxét st khac nhau vé
thanh phan nguyén 1 cla
cac hop chat hiiu co va
hop chdt v co trong mot
56 san pham § Hinh 8.1
vanguyén lieudHinh8.2.
Hay cho biét nguyén t6
ndo ludn ¢o trong thanh
phan cla hop chét hitu ca.



:::_':
Cho cic chdt sau: Na,(0,
BaCl, MgSQ, CH,COONa,
CHBr, (a0, CH,, HCOOH.
Xdcdinh chatnao lahop chit

Muéi an D4 voi Baking soda

(thanh phan chinh NaCl)  (thanh phdn chinhCaCO,)  (thanh phén chinh NaHCO,) hiiu co, chat nao la hgp chat
A Hinh 8.2. Mét s6 nguyén lidu chifa chat vé co v co trong cdc chat trén.

« Hop chat ctia carbon la hgp chat hiiu co, trit mot s6 hgp chat @
nhu cac oxide ctia carbon, mudi carbonate, cac carbide, ... Hay liet ke mot s5 hop chét

« Hod hoc hiiu co la nganh hod hoc chuyén nghién ctiucaichgp  hifu co ¢6 tng dung trong
chét htiu co. doi song va san xudt.

' Tim hiéu dac diém chung ciia cac hgp chat hiiu co
Khong cé ranh giéi ro rét vé dic diém dé phéan biét hgp chit
v6 cova hgp chathiiu co. Tuy nhién, hailoai hgp chét nay ¢ nhiing
diém khdc nhau vé cau tao, tinh chét vat li va tinh chat hoa hoc.

H H H OH H 8"?& 2 Xdc dinh loai lien keét

H-C—C—OH H-6—C H-6-C (ien Két cong hod i

Ty 4 Yo B lin ket ion) trong

CH,—CH,~ OH CH,—COOH CH,—CQONa phdn tl cdc hop chet
hitu co & Hinh 8.3.

A Hinh 8.3. Cong thifc cdu tao mét s6 hop chat hitu co

Bang 8.1. Nhiét d6 néng chay, nhiét do s6i ctia mot s hop chat"”

Chit GH-OH | i@, | KH | Ga, | o
Nhigtdg nong chay (°C) | 114,14 95 406 775 5 Sﬁ, Sa”nn?g'?'[ d nong
Cndy, nhiet do sol cla ac
Nhiét do s6i (°C) 78,3 39,8 1327 1935 ,_,y S O
chat hitu co vai cdc chat
Bang 8.2. Tinh tan ctia mét sé hop chat hiiu co” vb g trong Bang 8.1.
hat | A | Gidi thich.
Methane Khang tan trong nudc; tan nhiéu trong ethanol, diethyl ether,
benzene, toluene, methanol.
Ethylene Khong tan trong nudc; tan it trong ethanol, benzene, acetone;
tan nhiéu trong diethyl ether.
Acetylene Tan rdt it trong nudc, ethanol; tan trong acetone, benzene, 4 Quan sat Bang 8.2, nhdn
chloroform. xét vé tinh tan cla cic
Benzene Tan rat it trong nudc; tan trong ethanol, diethyl ether, acetone, hop chdt hilu co trong
| | ;hlorf)form, carho(metradllonde. — dung méi nudc va mot S
soamyl acetate (;]]?0 r|[']rf0'rrr::]ng nudc tan trong ethanol, diethyl ether, acetone, dung méihilu co.

 Ngudn: William M. Haynes, CRC Handbook of Chemistry and Physics (2015, 96" edition).
T. W. Graham Solomons, Craig B. Gryhle, Scott A. Snyder, Organic Chemistry (2013), Wiley.
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5 Nhan xét dic diém
cU tao clla hai san pham
ta0 thanh trong phdn (ing
tach nuc cha butan-2-ol.

Dot con Dot gd
Thanh phén chinh 1a ethanol (CH.OH)  Thanh phan chinh |2 cellulose ((C.H,,0.),)

A Hinh 8.4. D6t mét s6 hop chat hitu co

Phan ting ctia cac chat hiiu co thudng xay ra cham. Vi du: Phan ting
este hoa ctia ethanol v6i acetic acid phai kéo dai nhiéu gio.

Phan ting hiiu co thuong xay ra theo nhiéu huéng khac nhau.
Vi du: Phan ting tach nudc ctia butan-2-ol.

CH,=CH =CH = CH,

but-2-ene (san pham chinh)

H,S0, (dac),

CHs_(I:H = CH2_ CH3

OH CH=CH —CH,— CH,
but-1-ene (san pham phu)

+ Pic diém lién két: Lién két hod hoc trong céc hgp chat hiiu co thuong la
lién két cong hoa tri.

o Tinh chdt vat li: Cac hgp chét hitu co thuong cé nhiét d6 nong chdy va
nhié¢t do soi thap, khong tan hoac it tan trong nudc, tan nhiéu trong dung moi
hiiu co.

« Tinh chat hoa hoc: Pa s6 cac hop chit hiiu co dé chdy, thuong kém bén
voi nhiét nén dé bi phan huy boi nhiét. Phan ting ctia cac chat hitiu co thuong
xdy ra chdm, khong hoan toan va khong theo mét hudng nhat dinh nén
tao thanh hon hop céac san pham.

2 Phan loai cac hop chat hitu co
C6 nhiéu cach d€ phéan loai hgp chat hitu co, trong d6 c6 cach
phan loai dua theo thanh phan nguyén t6 tao nén hop chat hiiu co.

6 Nhan ¥t thanh
phan nguyén t6 cla
hydrocarbon va dan xudt

H H H ca hydrocarbon trong
H-C—C=C_ H-C=C-H ,C=¢—C=C-H Hinh 8.5 2 86.
HH B H
CH, CH, CH,
A Hinh 8.5. Céng thifc ciu tao mét s6 hop chat hydrocarbon Cho cic hop chat hiu co
sau: CH,COONa, GHBr, CHy,
T JOH A CHCl, HCOOH, C.H, Cho bié
N=C-H H-C H-C—C~Cl Ly B0
Ho * iy chat nao la hydrocarbon,
chdt nao la dan xudt clia
CHN CH.O, C,H.Cl

hydrocarbon.
A Hinh 8.6. Cong thifc cau tao mot s6 dan xuét cia hydrocarbon
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« Hop chat hitu co gom hydrocarbon va dan xuét ctia hydrocarbon.

» Hydrocarbon la nhiing hgp chat hiiu co chi dugc tao thanh ti hai nguyén t6
carbon va hydrogen.

» Dan xudt ctia hydrocarbon la nhiing hgp chét hiiu co ma trong phan tu
ngoai nguyén t6 carbon con cé cac nguyén té nhu oxygen, nitrogen, sulfur,

halogen, ...

&) NHOM CHUC VA PHG HONG NGOAI (IR)
Tim hiéu khai niém nhom chitcva mét s loai nhom chitccoban (@)
Xét kha nang phan ung ctia ethanol va dimethyl ether véi sodium: 7 So sinh thanh phdn

2CH,—CH,—OH + 2Na — 2CH,-~CH.—-ONa + H,T nguyén 10 va cdu tao
ethanol phan t0r cla ethanol va
CH,—-O—CH, +Na »& khong phan ting dimethyl ether Nhdn xet
dimethyl ether vékha nang phan ting clia

hai chat nay véi sodium.
Béng 8.3. Mét s6 nhom chiic co ban

Alcohol, phenol CH;-OH, C.H.~OH, C,H.~OH ~OH
Ether CH,-0O-CH,, CH,-O—-CH_~CH, -0 -
Amine bad CH;-NH,, CH,—CH,—NH, —NH,
Amine bacll CH;-NH-CH, —NH —
o CH3y—N—CHj, —_—N—
Amine baclll |
CH,
CH—C—H —C—H
Aldehyde Il Il
0 0
CH/—~C —CH, —Cc—
Ketone 1l I oy
@) 0 s 5 ; , ,
CH—C —on —E—E Chi ra cdc nhom chic trong
Carboxylic acid |C|) I(I) cdc chat hilu co'sau;
MG H O (H,
CH=C—0—CH —Cc—0—
Ester o : I (2
0 O (3 ( H CHO
(4) GH~CO0H

)G

)

)

& (5) CH, —CO CH~CH,
Nhoém chiic la nguyén tii hodc nhom nguyén tii gay ra nhiing (6) CH,~OH
tinh chét ddc trung ctia hop chat hiiu co. (7) CH,COOCH,
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» Du doan mét s6 nhém chiiic co ban dua vao bang tin hiéu phd hdng ngoai (IR)
Phuong phédp phé hong ngoai (Infrared spectroscopy - IR) la
phép do su tuong tac ctia biic xa hong ngoai v6i vét chét. Trén phd

hong ngoai ¢6 cac tin hiéu (peak) ctia cuc dai hap thu (hodc cuc
ti€u truyén qua) ing véi nhiing dao dong déc trung clia cdic nhom
nguyén ti. N6 thuong dugc st dung dé duy doan sy c6 mat cac
nhom chiic trong phan ti hgp chat hitu co (Bang 8.4).

PhS hong ngoai biéu dién su phu thudc ctia cuong do hiap thu

biic xa hong ngoai clia mét chit vao s6 song hodc budc song.
Trén phé hong ngoai, truc ndm ngang biéu dién s séng (cm™)
clia cdc biic xa trong viing héng ngoai, truc thang ding biéu dién

cuong do truyén qua hodc do hap thu (theo %).

Bang 8.4.Tin hiéu phé héng ngoai clia mét s6 nhém chitc co ban"”

Hop chat

Alcohol 0-H 3600—3300

=0 1740=1720
Aldehyde

C—H 2900-2700

(= 1725-1700
Carboxylic acid

0-H 3300—2500

=0 1750 —1735
Ester

-0 1300—1000
Ketone =0 1725=1700
Amine N—H 3500—3300

100

80

60

40

204 3 330

Do truyén qua (%)

Orze
Benzyl alcohol

1017

4000 3 500 3000 2500

A Hinh 8.7. Phé IR clia benzyl alcohol ™

Dua vao pho hong ngoai, co thé xac dinh su co mat clia mot s6

2000 1800 1600 1400 1200 1000 800

S6 song (cm™)

nhém chiic co ban trong phan ti hgp chat hiiu co.

“ Ngudn: Uddin, Jamal, Macro To Nano Spectroscapy (2012), Published by Intech.

) Nguén: Y. R. Sharma, Elementary Organic Spectroscopy (2008), S. Chand & Company PVT. LTD.

50

600

.

®

8 U du liéu Bang 84 va
quan sdt Hinh 8.7, hay
chi rd peak ddc trung véi
s0 song tuong Ung clia
nhém OH trén phé IR cla
benzyl alcohol.

® ;

Buc xa diéntr dugc ddc trung
bang cdc dai luong do khdc
nhau nhu budc song, tan 6,
50 s6ng va ndng luong. 54
sdng la s6 dao dong ma séng
dién tir thuc hién khi truyén
di dugc 1 cm; butc sing la
qudng dutng ma bic xa di
dugc sau mot dao dong day
dl; tdn 56 la s6 dao dong
trong mot don vi thi gian.
Moi quan hé gilla 50 song
(V), tén s6 (v), budc séng
(A) va toc do truyén séng (¢)
biéu dién theo phuong trinh:
1 v

Vo= B
A ocC

Pon vi s0 song thudng 3
e, tc do truyén song
trong chan khong thutng ldy
tron béng 3 x 10° cm/s.
BE ghi phd hong ngoai clia
cachgp chat hilu cg, nquoi ta
thutng st dung séng dién tr
¢656s6ngtr4 000 cm™ dén
400 cm,

>




1. Hay néu nhiing diém khac nhau co ban gitia hgp chat hitu co va hgp chét

vO cd vé thanh phén nguyén t6, tinh chat vat li va tinh chat hoa hoc.

2. Cho cic hop chit sau: (1) CaCly; (2) CH=CH-Cl; (3) CsHs—CHO; (4) CaCy;
(5) A(OH);; (6) CuSO,; (7) Ba(NO,),. Hop chit nao la chét hitu co, hop chat

nao la chat vo co?

3. Hop chéat Y ¢6 cong thiic phan ti C,H O, la mét hgp chat dé bay hoi. Dya vao

phé IR duéi day", hiy cho biét peak nao gitp dy doén dugc trong Y ¢6 nhém

chtic aldehyde.

100

2

2

P
s ]

D6 truyén qua (%)

1720

=

4000 3500 3000 2500 2000 1800

S6 s6ng (em™)

1600

1400

1200

1000 800

® Nguén: Y. R. Sharma, Elementary Organic Spectroscopy (2008), S. Chand & Company PVT. LTD.
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PHUONG PHAP TACH VA
TINH CHE HOP CHAT HUU CO

m ",

~Trinh bay dugc nguyén tac va cach thic ti€n hanh cac phuong phap tach
vatinh ché hop chat hiru co: chung cét, chiét, két tinh va so lugc vé sic
ki cot.

~Thuc hién duge cac thi nghiém vé chung cat thudng, chiét.

- Véan dung dugc cac phuong phap: chung cat thudng, chiét, két tinh dé
tach va tinh ché moét s6 hop chét hiu co trong cude séng.

e -

@Tu nguén nguyén ligu thién nhién hay bang phuong phap
tong hap, théng thuong ngudi ta khéng thu dugec mot hop
chat ma dugc mét hén hop cac chéat hitu co véi ham luong
khac nhau. D€ nghién cliu cau trig, tinh chat hode ting dung
clia mot hgp chét can phai tach ching ra khéi hén hop, nghia
la tinh ché cac hop chat nay thanh chéat tinh khiét hay con
goi la chat nguyén chét. Dé téch va tinh ché hap chat hitu co,
ngudi ta thuong dung nhitng phuong phap nao? Nguyén tac
va cach thic tién hanh cac phuong phap d6 nhu thé nao?

A Cot chung cét
phéan doan hoa dau

) PHUONG PHAP CHUNG CAT
 Tim hiéu nguyén ticva van dung phuong phap chung cat

Nguyén tac: Chung cat la phuong phap tach va tinh ché chat 1ong dua trén sy

khac nhau vé nhiét d6 séi ctia cdc chat trong hon hgp & dp sudt nhét dinh.

Cach tién hanh: Dun néng hon hgp chat long, chdt nao co nhiét d6 soi thap hon

sé chuyén thanh hoi sém hon va nhiéu hon. Sau d6 lam lanh, hoi ngung tu thanh

dang long chiia chi yéu chét c6 nhiét do so6i thdp hon.

Thi nghiém 1. Chung cit ethanol tii hén hgp ethanol va nuéc

Hoa chat: ruou 25° - 30°, d4 bot.

Dung cu: nhiét ké, binh ciu c6 nhanh, thiét bi dun néng (den con, bép, ...),

6ng sinh han, binh hiing.

Tién hanh:

Buéc 1:  Cho khoang 150 mL rugu vao binh cau ¢6 nhanh va thém vai vién dé bot.

Buige 2:  Lap dung cu nhu Hinh 9.1.

Buéc 3:  Dun dung dich dén séi nhe. Quan sat thdy nhiét dé trén nhiét ké
ting dan va dat dén nhiét do 6n dinh. Ghi nhén lai gia tri nhiét d6 soi
ctia hon hgp ethanol va nuée.

Budgc 4:  Khinhiét do bat dau tang tré lai, tat thiét bi dun, 18y binh hiing ra khoi
hé thong.
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)

mat dung dich chifa nhiéu ethanol hon nudc, sau dé ham lrgng ethanol giam dan.

Néu rugu gao truyén thong la mot phuong phép ndu rugu hoan toan thil cong, doi héi nguti ndu phai c
kinh nghiém va tudn tha ding quy trinh chung cat méi san xudt duoc ruou dat chudn. Sau giai doan G men
fgu, ngubi ta thu dugc mat hon hap chi yéu gém nudc (nhiét do soi la 100 °C), ethanol (nhiét do soi la
78,3 °(), acetic acid (nhiét do soila 117,9°C), . .. va ba niou. Chung cit hon hgp nay, dau tién € thu dugc

g

1. Nhiét ké

2. Binh cau

3.Thiét bi dun néng
4.0Ong sinh han

5. Ong dan nudc vao
6.0ng dan nudcra
7. Binh hting

A Hinh 9.1, Hé théng chung cat don gian & ap suat thudng

Phuong phap chung cat thudng diing dé tach cdc chat long co

nhiét do6 so6i khac nhau.

O]
— Phutang phdp chung cdit phn doan: Ap dung vdi cic chat cd nhiét 9 soi khic nhau
khong nhiéu. Trong cong nghiép, nquoi ta thudng dling thép chung cit phan doan,
vi du & nha méy sdn xudt ruou, dé chung cat lay con 90°, 96” hodac & nha may loc
ddu dé cat ldy cdc san pham khac nhau trong cac phan doan khdc nhau clia qua trinh
chung cat dau mo.

— Phuong phdp chung cdt 16i cuch hot nude: Thuong diing dé téch nhimg chat si 6
nhiét do cao, bi bién doi & nhiét do dd va chat d€ bay hai cling véi hoi nudc, Vi du ¢ thé
dung phuong phép chung cat 16i cudn hoi nudc dé tach Iy tinh dau thuc vat.

— Phuting phdp chung cdt duti dp sudt thdp: Thuong duoc st dung dé chung cat 1dy
nhifng chdt ¢d nhiét d0 soi cao hodc dé bi phan huy 6 nhiét d6 cao

1 Khi chung cit dung dich
ethanol va nudc (Hinh
9.1), chét nao sé chuyén
thanh hai sém hon? Khi
gap lanh, hei ngung tu
thanh chat Iong chiia ch
yéu chat nao? Biét nhiét
d0 s6i cla ethanol va
nudclanlugta783°Cva
100°C.

2 Gidi thich vi sao trén
ong sinh han, dau nuac
vao va dau nudc ra phéi
dat dng vi tri nhu Hinh
9.1 ma khong dugc dat
nguioc lal.

3 Hay cho biét vaitrd cla da
bot trong Thi nghiém 1.

CHUY /
Khi chung cat chat long
dé chdy cn dun nong
bdng cach chung cach thuy,
cach dau, . . .

5

53




&) PHUONG PHAP CHIET
2 Tim hiéu nguyén tacva van dung phuong phép chiét

Nguyén tac: Chiét la phuong phap tach va tinh ché cac chat tii hon hop dua trén
dd6 hoa tan khac nhau ctia cac chat do trong hai méi trudng khéng hoa tan vao nhau.

Cach ti€n hanh:
Chiét long - long:

Buéc 1:  Cho hon hgp co chat can chiét vao phéu chiét, thém dung moi vao
(dung mdi phai c6 kha nang hoa tan tét chat can chiét va khong

tron lan v6i hén hgp ban dau).

Budc 2:  Lac déu phéu chiét roi d€ yén, hon hgp trong phéu sé tach thanh 2 16p.
Bu6c 3:  Sau do tu tii mé khod phéu chiét d€ lan lugt thu tiing 16p chat long.
Budc 4: Lam bay hoi dung méi cta dich chiét dé thu dugc chat can tach.

Chiét long - ran:

Budc 1:  Hoa tan chat hiiu co bang cach ngam hodc dun hon hgp chat ran véi

dung moi thich hop.

Buide 2:  Loc bd phan chat ran khong tan, thu duge dich chiét chiia chat can tach.
Buidc 3:  Lam bay hoi dung méi ctia dich chiét dé thu dugc chat can tach.

Thi nghiém 2. Chiét tinh dau quyt
Dung cu: phéu chiét, gia thi nghiém,
binh tam giac.

Hoa chat: hexane, hon hop tinh dau

quyt va nudc.

Tién hanh:

Budc 1:  Cho khoang 50 mL hén hop
tinh dau quyt va nudc
vao phéu chiét, thém tiép
khoang 25 mL hexane.

Buéc 2:  Day nap phéu, mot tay git
nap va mot tay giti phéu,
can than lic nhe va dao
ngugc phéu nhiéu lan.
bét phéu vao gia, md nap

phéu réi nhanh chong day lai, dé yén mot thoi gian cho

A Hinh 9.2. Chiét tinh dau
quyt va nudc

hon hgp trong phéu tach 16p.
Budc 3: M3 nap, van khoa phéu tt tii cho l6p chat 1ong phia dudi
chay vao binh tam giac, 16p trén ldy ra khoi phéu bing
cach rot qua cé phéu vao binh khac.
Lam bay hoi dung moi ctia dich chiét d€ thu dugc chat
can tach.

Gl thich hién tuong xdy
ra trong Thinghiém 2.

@

Ruou thudc la bai thudc trong
y hoc ¢0 truyén. Hay cho biét
cdch ngdm ruou thudc da
ap dung phuong phép tach
va tinh ché ndo.

A Rugu nhén sam

Phuong phap chiét dugc dung dé tach cac chatcé do hoa tan khac nhau trong

cac mdi truong khong tan vao nhau.
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&) PHUONG PHAP KETTINH

2 Tim hiéu nguyén tac va van dung phuong phap két tinh
Doi véi hon hgp cac chét ran, ngudi ta thuong dua vao dé tan
khac nhau va sy thay do6i do tan theo nhiét do cua chung dé tach
va tinh ché. Ngudi ta hoa tan hén hgp chita chat can tinh ché 5 Tai sao phai két tinh lai
vao dung moi thich hgp & nhiét do cao, loc néng dé thu dugc nhiéy lan dé thu duoc
dung dich bao hoa réi dé nguéi hodc lam lanh tu ti, chét ran can chat tinh khiét?
tinh ché sé tach ra tii dung dich bao hoa. Loc, rta va lam kho,
sau do keét tinh lai nhiéu lan trong cing dung méi hodc trong cac
dung moéi khaéc, thu dugc tinh thé chét cin tinh ché. @
Hay thuc hién thi nghiém ket
tinhtinh thé duong. Trinh bay
Phuong phap két tinh la phuong phap tach va tinh ché chat tu quy trinh thuc hién va gidi
hén hop chét ran dua trén d6 tan khac nhau ctia cac chét trong thiéu san pham véi cc ban
dung méi va su thay déi d6 tan ctia chung theo nhiét do. trong I6p hoc.

() PHUONG PHAP SAC Ki COT
2 Tim hiéu so lugcvé sacki cot

Phuong phap sic ki, ban dau chi dugc dung dé nghién ctiu, phén tach cac chat co
mau, ngay nay dugc ting dung rong rdi trong phong thi nghi¢m dé tach, tinh ché
va dung trong phan tich dinh tinh, dinh lugng cac hén hgp.

Dung mai
Hén hg _é_,
chat
{a+b+c)
Chat —
héap phu "
(phatinh) 6 Quan sit Hinh 93,
Bong hdy cho biét chat nao
cd toc do dich chuyén
i |6n nhét.
A Hinh 9.3.Mé phéng nguyén tac A Hinh 9.4. Cét sickitrong
cia phuong phap sac ki cét phong thi nghiém

Phuong phdp sac ki don gian thudng dugc st dung la sac ki cot. Trong sac ki
cOt, pha tinh la bt silica gel (SiO,-nH,0) hodc bdt aluminium oxide (ALO,), ...
dugc nhéi trong mot 6ng thuy tinh thang diing (goi 1a ¢ot), pha dong la dung méi
thich hgp dugc d6 vao phia trén pha tinh. Trong qua trinh pha dong dich chuyén
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tu trén xudng dudi cot, chat co toc do dich chuyén 16n hon (nghia la bi hap phu
trén pha tinh kém hon) sé cung vdi dung moéi ra khoi cdt trude. Lam bay hoi
dung méi sé thu dugc chét can tach.

Phuong phap sac ki cot dung dé tach, tinh ché chat trong hon hgp duya trén
su khéc biét vé téc do di chuyén clia cac chat trong pha dong khi tiép xic truc
tiép v6i mot pha tinh do su khac nhau kha niang hép phu trén pha tinh.

1. Trinh bay phuong phap tach riéng tiing chat ra khoi hon hgp gom benzene va
aniline. Cho biét nhiét do s6i cia benzene 1a 80,1 °C, aniline 1a 184,1 °C.

2. Mat ong d€ lau thuong thdy co nhiing hat ran xuat hién ¢ day chai. Do la
hié¢n tugng gi?

3. Trong quy trinh san xuat dudng tu T | w— |
cay mia (hinh bén), phuong phap A U
két tinh duge st dung trong cong Nuéc mia (12% —15% duong)
doan néo? (2) | + Véi siva, loc bd tap chit

Dung dich dudng cd 1an hop chét cla calcium i

3) l+ COz, Ioe bé CaCO;

4.Cay neem (cay thuong xanh
An D) hay con goi 1a ciy nim,
sau dau (tén khoa hoc Azadirachta . Dungdich duong (c6 mau) J
indica) dugc nguoi An D6 dung ra = I
hon 4000 nam nay dé lam dep va e g |

chitta bénh. Cac chiét xuat tu la Muam

neem cO thé tc ché sy sao chép = e
yng woe n duong

(4) l+ SOz, tAy mau

cua virus Dengue, khang virus nén

co tac dung diéu tri bénh s6t xudt 4 Cac cong doan chinh trong quy trinh
P , e ., san xuat dudng kinh tit cdy mia

huyét hiéu qua. Nguoi ta hai mét it

la neem tuoi, ria sach, cho vao néi dun ki, loc lay nudc dé€ su dung. Héy cho

biét cich lam trén thudc loai phuong phap tich va tinh ché nao.
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CONG THUC PHAN TU
HOP CHAT HUU CO

m ~

- Strdung dugc két qua phé khéi lugng (MS) dé xac dinh phan t khéi clia
hop chat htu co.

— Néu dugc khéi niém vé cong thuc phan tirhop chét hiu co.

- Lap duoc cong thic phan t& hop chat htu co tir dit liéu phan tich
nguyén to va phan t khéi,

L A

@ Phé khéi luong (Mass spectrometry — MS) thudng
duoc s dung dé xac dinh nguyén ti khdi,
phan ti khoi cla cac chat va ham lugng céc
dong vi bén clia moét nguyén 6 vai dé chinh
xac cao. Xac dinh dugc phan ti khoi la mot
trong nhiing yéu t6 quan trong trong viéc lap
cong thiic phan t& hgp chat hitu co. Cong thuc
phan t& hgp chét hiu co dugc ldp nhu thé nao
tU d( liéu phan tich nguyén té va phan ti khéi?

A Méy do phé khéilugng

Q) XACDINH PHANTU KHOI CUA HGP CHAT HUU CO

"> Sit dung két qua phd khéi luong dé xac dinh phén tit khéi cia
hgp chét hitu co
Hién nay, ngudi ta thudng st dung phé khéi lugng dé xac dinh 1 Quan st Hinh 10.1,

phan ti khéi cta hgp chit hitu co. Trén phé khéi lugng, moi xdc dinh gid tri phan tU
tin hiéu (peak) tuong ting v6i mét phan manh ion khi cac phan ti khdi cla naphtalene va
hgp chét hiiu co bi ion hoa trong thiét bi phan tich phé"’. Mbi peak phenol. Biét phan tr khoi
dugc xdc dinh bai gid tri m/z"” va cudng d6 tuong doi (%). tuong Ung vai peak cd
C6 thé dy doan phan tii khéi ctia hop chét hitu co don gidn bing cudng do tuong doi Ion
tin hiéu ciia manh ion phan tii (ki hiéu la [M*]). Manh ion phan ti nhét hién thi trén phd
nay thudng ng vdi tin hiéu c6 gia tri m/z 16n nhat. khdi lugng.

“Trong thiét bi do phd khdi lugng, hop chat hitu co thuing bi ban phé bdi cac electron ¢ néng ludng cao va bi chuyén thanh
manh ien phan t. Qua trinh ndy dugc goi la qud trinh fon hod. lon phan ticd thé tiép tuc bi phan manh dé trd thanh nhimg
phan manh ion cé khoi lugng nho hon.

™) m Ia khéi wiong cdaion, z 13 dién tich ciiaion. Da s6 cac ion déumang dién tich duong +1nén m/z tuong dwong vdi m. Do
dé, may duoc goi la may phan tich khoi pha.

57



G4
100~ 128 100-
8 2
@ 80+ “:E 80+ OH
g€ 3
S 60- S 60- oa
g s
2 40- o 40-
5 5
8 51 64 8 40
20 i3 204 55
| | 27 |, |I 77
T T T T T T T A ; : T
20 40 60 80 100 120 140 miz 100 méz
(a) (b)

A Hinh 10.1. Phé khéi lugng cia naphtalene (a) va phenol (b)"”

Pho khéi lugng co thé cho thong tin vé phan ti khoéi ctia hgp chét hiu co
thong qua manh ion phan tii thudng ting vdi tin hiéu c6 gia tri m/z16n nhat.,

&) CONG THUC PHAN TU HOP CHAT HUU CO
» Lép cong thiic phan tir hop chat hitu co tir dii liéu phan tich

nguyén t6 va phan ti khéi
Cong thtic phan ti cho biét s6 nguyén tii cua cac
nguyén té c6 trong phén ti.
Vi dy I: Ethylene (C,H,), acetaldehyde (C.H,0),
methane (CH,), ...
Dé lap cong thiic phan ti hgp chat hiiu co, nguoi ta
c6 thé dua vao dii liéu phén tich nguyén t6 va phan ti
khéi ctia hgp chat.
Viduy2:Phantichnguyéntoctiahgp chdtbenzaldehyde
cho két qua: 79,25% C; 5,66% H va 15,09% O vé
khoi ligng. Phin ti khéi cua hgp chat nay duge
xdc dinh théng qua két qua phé khéi lugng véi
peak ion phan tu c6 gia tri m/z 16n nhat (Hinh 10.2).
Hay xéac dinh cong thiic phan tii ctia benzaldehyde.

100

a0

60

Curérng @6 tirong d@oi (%)

58

77
105

106

.|I.‘ 11—
2I5 : 3I5 I 4I5 55 85 75 85 a5

105 miz

A Hinh 10.2. Phé khéi lugng ciia benzaldehyde"

2 i pho khdi luong, lam thé nao dé xdc dinh
duoc phan tl khdi cda hop chdt hitu ¢o cdn
khdo sdt?

.-:
Mot hop chat hilu ca Y c6 32% C; 6,67% H;
18,67% N vé khoi luong, con lai la O. Phén tlr
khoi ctia hop chdt nay duoc xdc dinh thong qua
két qua pho khoi luong véi peak ion phan 1 6
gid tri m/z [n nhat. Lap cong thic phan tlclaY,

30

00 -
— 80
£
E:
o B0
:
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2
-
=
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28
q|8 I i ®
ot
15 0 45 & 75 a0

A Phé khéi luong ciia Y

“ Ngudn: Y. R. Sharma, Elementary Organic Spectroscopy
(2008), 5. Chand & Company PVT. LTD.



Vi%mg + %my, + %mg = 100% — Phan ti benzaldehyde chi chita cac nguyén t6
C, H, O nén dit cong thic phén tii clia benzaldehyde Ia CH,O,.
Tt phé khoi lugng clia benzaldehyde, suy ra: Mgy o =106

%mg = 79,25; %m,, = 5,66; %m, = 15,09

2 Xxx12 79,25 106 x 79,25
V@y: = = =—
106 100 12x100
L=5,66 jy:106x5,66m6
106 100 100
zx16 _15,09 _106:(15,09_1

—_— =
106 100 16x100
Cong thtic phén ti ctua benzaldehyde la C;H,O.

5;::%*;’%,,
'Thiét lap cong thiic phan tit hgp chat hitu co (C,H,0,N,) tit dii liéu phan tich
nguyén t6 va phan tt khoéi (M) dugc khai quat nhu sau:
% M
12 100
%m, M
= X
1 100
_%m, M
16 100
%m, = M
= X
14 100
V6i x, y, z, t 1an lugt la s6 nguyén ti C, s6 nguyén ti H, s6 nguyén ti O,
s6 nguyén td N; %m,, %my, %m,, %m lan lugt la % khoi hugng cta cac
nguyén t6 C, H, O, N trong hgp chit hiiu co.

1. Acetone la mét hgp chat hitu co ding dé€ lam sach dung cu trong phong
thi nghiém, tay rtia son mong tay va la chat dau trong nhiéu qua trinh téng hgp
hiiu co. Két qua phan tich nguyén t6 clia acetone nhu sau: 62,07% C; 27,59%
O vé khéi lugng, con lai la hydrogen. Phan tii khéi ctia acetone dugc xac dinh
théng qua phé khoéi lugng véi peak ion phan ti cé gid tri m/z 16n nhét bang 58.
Lap cong thiic phén ti cta acetone.
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2. Chédt htiu co X dugc sti dung kha rong rai trong nganh y té€ voi tac dung chéng
vi khudn, vi sinh vat. Két qua phén tich nguyén t6 ctia X nhu sau: 52,17% G;
13,04% H vé khéi lugng, con lai la oxygen. Phén tti khéi ctia X duge xac dinh
thong qua két qua phd khoi lugng véi peak ion phan ti co gid tri m/z [6n nhat
béang 46. Lap cong thiic phan ti cua X.

3. Aniline la hgp chat quan trong trong cong nghiép phdm nhudm va san xuit
polymer. Két qué phén tich nguyén t6 cta aniline nhu sau: 77,42% C; 7,53% H
vé khéi lugng, con lai la nitrogen. Phén tti khoi clia aniline dugc xac dinh trén
phé khéi luong"’ tuong ting véi peak cé cudng d6 tuong d6i manh nhit.
Lép cong thiic phan ti cta aniline.

100 - 93
£
5 66
)]
=
o
2
el 50 -
o
=
-0
S
3
39
52 | (63
s ik 48 | | 7478
o0 (Il Tt e e es |
40 60

20 80 mlz

A Phé khéi lugng cha aniline

 Nguén: Y. R. Sharma, Elementary Organic Spectroscopy (2008), S. Chand & Company PVT. LTD.
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cu thé clia céc hop chat hiiu co.

L

— Trinh bay dugc ndi dung thuyét cau tao hod hoc trong hod hoc hiiu co.

— Gidi thich dugc hién tugng déng phan trang hoa hoc hiiu co.

— Néu dugc khéi niem chat dong dang va day dong dang.

— Viét dugc cong thiic cau tao clia moét s6 hop chét hitu co don gian (cong
thic cdu tao day du, cong thic cau tao thu gon).

— Néu dugc chat dong dang, chét déng phan dua vao céng thic cau tao

~

Ngay tr khi hod hoc hiru co mai
ra doi, cac nha hod hoc da nd luc
nghién cliu van dé thi tu va cach
thic lién két cla cdc nguyén tu
trong phéan t, ngudi ta goi do la
cau tao hoa hoc. Cau tao hoa hoc
clia hop chat hiu co duoc biéu
dién nhuthé nao? [Boprofen

‘OH

Chy
c'l 3H1302

A Céng thifc cAu tao cha ibuprofen
(thanh phan cha thudc giam dau)

&) THUYET CAUTAO HOA HOC

' Tim hiéu thuyét cau tao hoa hoc trong hoa hoc hitu co
Nam 1861, nha khoa hoc A.M. Butlerov (But-lé-rop) da dua ra thuyet
céu tao hoa hoc. Noi dung co ban gom cac luan diém chinh sau:
1. Trong phan ttt hgp chat hiiu co, cac nguyén ti lién két véi nhau
theo ding hod tri va theo mdt trat tu nhét dinh. Thu ty lién két do
goi la cdu tao hod hoc. Sy thay doi thu tu lién két, tuc la thay d6i cau
tao hoa hoc, sé tao ra hgp chat khac.
Vi du 1: Cung mot cong thiic phan ti C,H,O c6 hai cong thiic
céu tao ung vdi hai hgp chat sau:
Ethanol: CH,CH,OH, chét long, nhiét d6 soi la 78,3 °C, tac dung
vdi Na giai phong khi H,.
Dimethyl ether: CH,—O—CH,, chat khi, nhiét d¢ soi la —24,8 °C,
khong tac dung véi Na.
2. Trong phén tii hgp chat hiiu co, carbon ¢6 hoa tri 4. Nguyén tti
carbon khong nhiing c6 thé lién két vi nguyén tii clia cc nguyén té
khéac ma con lién két véi nhau tao thanh mach carbon (mach vong,

mach hd, mach nhanh, mach khong nhanh).

®

1 So sdnh cdu tao hod hoc
cla ethanol va dimethyl
ether. Nhdn xét vé mot
50 tinh chat co ban clia
hai hop chat nay dua vao
dir liéu da cung cap trong
Vidu1.
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/CHQ /CH\-C /CHJ

HC CH HC - su
CH,—CH,—CH,— CH, S EE-OH b o e e 2 Hay cho biét dang mach
CH, cH o carbon turong dng véi cic

) ) chat cd trong Hinh 11.1.
A Hinh 11.1. Mét s6 chit hitu co tuong Ung véi cac dang mach carbon khéac nhau
3. Tinh chét cta cdc chat phu thudc vao thanh phan phan tu
(ban chat, s6 lugng cac nguyén tii) va cdu tao hoa hoc (thu tu
lién két cac nguyén ti).

Bang 11.1. Tinh chét clia m6t s6 hop chat hitu co™

Nhiétdd | NI
Chat $0i(°C) | nong _ 3 Quan sit Bdng 11.1, so
CH, ~1615 | —18246 | Chtkhi, déchay, khong tan trong nuidc. sanh thanh phan phan t,
ccl, 76,7 —28 | Chétleng khangchéy,khongtan rong nuc. cdu 130 hod hoc va tinh
CH,CI 2471 | —976 | Chétkni, khong cotc dung gay mé. chat ala Géc chat sau
CHCl, 64,2 63,47 Chét 6ng, c6 tac dung gay mé. E)) E:‘*gla C%i—l o
CH.OH ek i Chét 18ng, tan nhiéu trong nudc, tac Sl .
: ? e dung vdi sodium. ¢) CH,OH, CHy-CH,-OH va
‘.»r . / L CH _O_CH -
P Chét léng, tan nhiéu trong nudc, tac 3 3
CH,-CH.,-OH | 7824 -114,14 dung vdi sodium.
gy Chét khi, tan it trong nudc, khong tic
CH,~-0O-CH, —24.8 —141,49 dung véi sodium.

Thuyét cau tao hoa hoc gébm nhiing luan di€ém chinh sau:

1. Trong phan ti hgp chat hiiu co, cic nguyén tii lién két v6i nhau theo ding
hoa tri va tha tuy lién két.

2. Trong phan tti hgp chat hitu co, carbon c6 hoa tri 4 va cac nguyen tii carbon
co thé lién két voi nguyén tii ctia nguyén to khac hodc lién két véi nhau tao
thanh nhting dang mach carbon khac nhau.

3. Tinh chat ctia hgp chathiiu co phu thudc vao thanh phin phan ti (bén chét,
s6 lugng nguyén tti) va cau tao hod hoc (thu ty lién két gitia cac nguyén ti).

3 Biéu dién cau tao phan tif ctia hop chat hifu co
Cong thuic cdu tao bi€u dién thu ty va cach thiic lién két (lién két

don, lién két boi"™) clia cac nguyén tii trong phan tu. 4 (ho biét y nghia cla
Cong thtic cdu tao ctia hgp chat hitu co ¢6 thé duge biéu dién dudi ng thic phan tr va
cac dang sau: cong thic cau tao.

Cong thiic cdu tao day du biéu dién day du tat ca cdc lién két trén
moét mat phang.

) Lién két boi 1a lién két duoc hinh thanh giiia hai nguyén t bing hai hodc ba cip electron chung. Lién két nay dudc
biéu thi bang hai hodc ba gach ndi.
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Cong thiic cdu tao thu gon: Cac nguyén tti, nhom nguyén tu cung
lién két v6i mdt nguyén ti carbon dugc viét thanh mét nhom.
Cong thiic khung phan tii: Dung nét gach dé biéu dién lién keét gitia
cac nguyén ti carbon véi nhau va gitia carbon véi nguyén tii khac
ma khong phai la hydrogen. Trong cong thiic khung phén ti chi
ghi ki hiéu cac nguyén ti khac Cva H (trti H nam & trong nhom chiic).
Vi du 2: Cong thuc cdu tao ddy du, cong thiic ciu tao thu gon,
cong thiic khung phan tu:

i CH, CH,CH,CH,CH,
i H Cong thire ciu tao thu gon
. | .
C—C—H Viét gon lai thanh hoac
| 1
H' H /'\/
Cong thirc cau tao day du Céng thirc khung phan to
s
CH,CHCH,CH,
H Cong thirc ciu tao thu gon
| :
(IJ —H Viet gon lai thanh hodc
H /L/
Cong thirc ciu tao day du Cong thire khung phan to

Bang 11.2. Céng thiic cdu tao clia mot sé hop chat hilu co

C6ng thiic cau tao day da | G Cau tao thu gon | Cong thuckhung phan |
H H H H H CH,—CH —CH, —CH, —CH,
[ Y O A | I }
seseey
H C.H H H hodc
/1Ny
H § (CH,),CH == CH, —CH, ==CH,
H H H CH—=CH—CH=CH,
| é I
H—C—=C—C= CH,
[T 0 : T
H c H H tee
LN —CH=CH
H H (CH,),CH—CH=CH,
H H H
|1 aH
H—(Ij—?—(lj—O—H CH—~CH—~CH—OH il
H H H

Céu tao cta hgp chét hitu co ¢6 thé biéu dién dudi 3 dang:
cong thiic cau tao day du, cong thiic cau tao thu gon va
cong thtic khung phan tt.

®

5 (Cong thic cau tao day di
va cdng thic cau tao thu
gon khdc nhau diém gi?

1.Viétcong thiic khung phén
tlf clia nhiing hop chét hiu
cosau:

Ll i
H-C—C—C-H H-C=C—C-H
1 ] ] ]
WA 4

2. Viét cong thiic cdu tao day
dl cla nhiing hop chdt hiu
0 sau:

CHBr—CHBr,  (H,=(H,
(CH,),CHOH, HCH=0
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&) PONG DANG, DONG PHAN
» Tim hiéu khai niém chét dong dang va day dong dang
Nhiing hgp chét c6 thanh phan phan ti hon kém nhau mét hay @
nhiéu nhém CH, nhung c6 tinh chat hod hoc tuong ty nhau la 6 Nhan ¥t ddc diém cdu

nhiing chit dong dang, chung hgp thanh day dong déang véi tao (thanh phan nguyén
cong thiic chung xac dinh. to, s0 luong nquyén tl
Vi du 3: cla cacnguyen o, lien két
M6t s6 hgp chét hitu co trong ddy dong dang alkane (C H,,.,). don, lién k&t boi, nhom
: o 1 H g g
H-C-H H- g'g'H A==t chét Vi u 3:nhom 14
H HHH BO)vanhém2(X,Y,2).
(A) CH, (B) CH,-CH; {C) CH,-CH,-CH,
methane ethane propane

Mot s6 hgp chit hiiu co trong day dong dang alcohol don chiic, no, éy cho biét cic chit

mach hé (C H,,,,0). (H=CH,  (H=CH-CH,
H OHH (H,=CH-CH,-CH, 6 thudc
H H X H—é—g—é—H cling ddy dong dang khong
B -Gy ey Giithich
H H H
(X) CH,OH (¥) CH,CH,OH (2) CH-CHOH-CH,
methanol ethanol propan-2-ol

Nhiing hop chit hiiu co duge goi la déng dang khi chung c¢é thanh phéan
phéan tli hon kém nhau moét hodc nhiéu nhém CH, va c6 tinh chat hoa hoc
tuong tu nhau.

» Tim hiéu hién tuong dong phan trong hoa hoc hitu co
Nhiing hgp chat khac nhau nhung 6 ciing cong thiic phéan ti dugc goi la nhiing
chat dong phan.

Vi du 4:
Vi
H=C=C=C=C=-—H H=C=C=C=C=H
R I 1
H H HH H H
CH,=CH—CH=CH, CH=C—CH:—CH,
buta-1,3-diene but-1-yne

Co nhiéu loai dong phan: dong phan cau tao (gom dong phan mach carbon,
déng phan loai nhém chiic, déng phén vi tri nhém chiic) va dong phan lap thé
(dong phan khac nhau vé vi tri khong gian ctia cac nguyén tli, nhom nguyén tu).
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Vidu 5:

CHy~CH,~CH,=CH, | CHz=CH—CH,
Dong phan mach carbon CH,
Dong phan loai nhom chic | CH;—CH,—OH CH,~0O—-CH,
CH,-CH,~CH,-OH | CH=CH—CH,
Bdng phan vi tri nhém chiic (IDH

“Chit déng phén 12 nhiing hop chit khac nhau nhung cé cting
cong thiic phéan tu. Nguyén nhan gay nén hién tugng dong phan
trong hoa hoc hiiu co la do su thay déi trat tu lién két, cach thiic
lién keét gitia cac nguyén ti trong phén ti hodc vi tri khong gian
clia cac nguyeén tii, nhom nguyén tu.

i

— — =

1. Viét coéng thiic ciu tao (day du va thu gon) ctia cac chat c6
cong thiic phén ti nhu sau: C;H,,, C;H,O.
2. Nhiing cong thiic cau tao nao dudi day biéu dién cung mot chat?

H H H
H OH H H OH
(1) (2) (3)
H x cl o]
H—(I')—O—(!j—H H—G—H H—G—Cl
B A .L

(4) (5) (6)

3. Nhiing chit nao sau day la d6ng dang ctia nhau, déng phan ctia nhau?
a) CH,=CH, b) CH,=CH—CH,

¢) CH,—CH,—CH,—CH, d) CHa—CIJH—CHa

CH

3

e) CH,—CH,—OH g9) CH,—O—CH,

(&)

7 Hay nhém cdc chdt hiu
0 sau theo loai dong
phan cdu tao.

(Ij,Hz—CHz—CHz—CHa

(A)

CH,—CH—CH,
OH CH,
(B)

CH,—O-CH,~CH,—CH,
(C)

CH/—0=—CH—CH,
I

(D)

CHa—('IJH —CH,—CH,

OH
(E)

CH

3
CH;CIJ—CH3
OH
(F)

CH,~-CH,-O-CH,~CH,
(G)
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ALKANE
e ﬁ

- Néu dugc khai niém vé alkane, ngudn alkane trong tu nhién, céng thic
chung ctia alkane.

- Trinh bay dugc quy tac goi tén alkane theo danh phép thay thé, 4p dung
goi dugc tén cho mdt s6 alkane (C1 — C10) mach khéng phan nhénh va
mot s6 alkane mach nhanh chia khong qué 5 nguyén tlr carbon.

~ Trinh bay va gidi thich dugc dic diém vé tinh chat vat If (nhiét do
néng chay, nhiét d6 soi, ti khéi, tinh tan) clia mét s6 alkane.

- Trinh bay duoc _qgrg :%é@ vé lién két hod hoc trong phan tir alkane,

hinh dang phén t cla methane, ethane; phén Ung thé, cracking,
reforming, phan ting in toan, phan ting oxi hod khong hoan toan.

e vao dung dich thuéc tim,
e ¢ nhiét do thudng va khi
iexane; quan sit, mo & cic
tinh chét hoa hoc clia alkane.

: trong thuc tién va cach

éay 6 nhigm khong khi
g tién giao thong; hiéu va
 nhiém moi trudng do cac

@ Gas dung lam nhién liéu dun nau trong gia dinh c6
thanh phan chu yéu la propane va butane. Day la
cac alkane & thé khi trong diéu kién thuang nhung
dugc hod léng dudi ép suét cao.

Alkane la gi? Ching co vai trd nhu thé nao trong
ddi song, san xuét?

A Mét linh vuc stt dung phé bién
ctia alkane

'o KHAI NIEM VE ALKANE

" »Tim hiéu nguén alkane trong tu nhién

Bé mat nhting viing dam lay thudng xuat hién cdc bong bong khi, do la alkane
don gidn nhdt, cé tén goi methane, dugc nha bac hoc Alessandro Volta (A-1éch-
xan-dro Von-ta) phat hién nam 1776.
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Trong cac mo dau, ludn ton tai mot lugng khi duge nén vao trong
dau tho hodc ton tai ngay trén 16p dau thé. Chung dugc goi la khi
dong hanh (hay khi mé dau), véi thanh phan chu yéu la cac alkane
nhu ethane (C,H,), propane (C,H,) va butane (C,H,,).

Déau mo trong ty nhién ciing chuia thanh phén chinh la cac alkane.

2 Tim hiéu cu tao va cdng thiic chung clia alkane

Xét cong thiic cau tao ctia methane, ethane va propane:

*.* i i
S S A S

I

H H H H H H
methane ethane propane

Cac hydrocarbon trén déu co céu tao hoa hoc tuiong tu, phan ti chi
chiia cac lién két don. Alkane khong phan nhanh cé mach carbon
chi chiia nguyén tii carbon béac I va bac II. Alkane phian nhdnh
c6 chuia nguyeén i carbon béc 111, bac IV.

Methane, ethane, propane, ... la nhiing chat dau tién cua day
dong ding alkane.

“Alkane Ia nhiing hydrocarbon mach hé chi chia lién két don
trong phén tii va co cong thiic chung C H,, ,, (n = 1).

CHUY /

Bdc clia mot nquyén td carbon trong phan tir alkane &n
duoc f(:«:ic dth bang s0 nquyén 1 carbon lién két éHa_N(::_ ;;:'H_('gHz_ &h,
truc tiép voi nquyén t carbon d0. Bac cla cic CH, CH,

nguyén tir carbon dugc ki hiéu bang s6 La Ma.

&) DANH PHAP ALKANE
» Tim hiéu cach goi tén alkane theo danh phap thay thé

©

1 Visao methane dugc goi
|a khi ho ao?

2 Hay néu nhan xét ddc
diém cdu tao phan 1
cla cac alkane. Vi sao
alkane con dugc goi la
hydrocarbon bdo hoa hay
hydrocarbon no?

3) Alkane ndo duéi day co

mach phan nhdnh?

(1) CH,— CHQ—CIJHQ
CH,

(2) CH,— (I:H —CH,
CH

&

b) Phdn tir cla mot alkane
trong sdp nén ¢6 52 nguyén
tlt hydrogen. Xac dinh so
nguyén t carbon trong phan
ttr alkane noi trén.

Tén theo danh phép thay thé ctia 10 alkane khéng phan nhanh dau tién trong day

dong ddng dugc trinh bay trong Bang 12.1.
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Bang 12.1.Tén goi 10 alkane khéng phan nhanh diu tién
va mét s tinh chat vat i cda ching'”

Cong thifc Tén Tén
alkane tiénto | alkane
CH, meth- [ methane -182,0 -162,0 0,415 (—164 °C)
CH.CH, eth- ethane -183,0 88,6 0,561 (100 °C)
CH,CH,CH, prop- | propane [ —188,0 421 ] 0,585(—45°()
CH,CH,LCH, | but | butane | -138,0 0,5 0,600 (0°C)
CH,[CH,];CH, | pent- | pentane -130,0 36,1 0,626 (20°C)
CH,[CH,J,CH; | hex- | hexane -95,3 68,7 0,659 (20°C)
CH,[CH,]sCH; | hept- | heptane -90,6 98,4 0,680 (20°C)
CH,[CH],CH, oct- octane -56,8 126,0 0,703 (20°C)
CH,[CH,,CH; | non- | nonane -50,0 151,0 0,720 (20°C)
CH.CH,,.CH; | dec | decane -30,0 174,0 0,730 (20°C)

3 Dua vao thong tin nao
trong Bang 12.1d€ chiing
minh 4 chdt dau day
dong dang alkane déu &
thé khi?

Tén theo danh phép thay thé ctia cac alkane phan nhanh dugc goi nhu sau:

« Chon mach chinh 1a mach carbon dai nh4t. Pdnh s6 A Rép cac nguyén tu
carbon trén mach chinh sao cho tong s6 chi vi tri cac nhanh la nho nhat.

« Tén nhanh la tén goc alkyl. Goc alkyl 1a phan con lai sau khi loai di 1 nguyén tu

H cuia alkane.

Tén goc alkyl dugc goi theo tén alkane nhung bo ane, thém yl (thay dudi ane

trong alkane bang yl).

A i 3

« Gitia phén s6 v6i phan chii dung ddu “~, gitia phan $6 véi phan s6 dung dau “, ",

o Khi doc tén nhanh phai kém theo s6 chi vi tri ctia nhanh. Néu c6
nhiéu nhanh, uu tién tén cic nhanh theo thii tu chii cdi dau tién
clia tén nhanh.

o Khi ¢6 2, 3 hodc 4, ... nhanh giéng nhau, diing cac tiép dau ngti

di, tri hoac tetra, ...
CH

3

4 3 2 1 3 I2 4
Vidy I: CH,—CH,—CH—CH, CH,— C—CH,
0 I I
CH, CH,
2-methylbutane 2,2-dimethylpropane
(isopentane) (neopentane)

. Teén theo danh phap thay thé ctia alkane khong phan nhanh
*Tién t6 ng véis6 nguyén ti carbon ciaalkane  ane

* Tén theo danh phap thay thé cta alkane phan nhanh

a) Goi tén cac goc alkyl sau;
(H,—, GH.—va CH,(H,CH,—.
b) Viét cong thic cau tao va
doc tén tat cd dong phan
alkane c6 cong thic phan ti
GHy

S chivi tr nhanh-Ten nhénh  Tiént6 tng v6i s§ nguyén ti carbon mach chinh  ane

“ Nguén: https://www.ausetute.com.au.
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€) TINH CHAT VAT LI

» Tim hiéu tinh chat vat li ciia alkane
O diéu kién thudng, cac alkane tit C1 dén C4 va neopentan & thé khi, @
céc alkane c6 nhiéu nguyén tii carbon hon & thé long hodc ran. 4 Khi 0 nguyén 1 carbon
Céc alkane déu nhe hon nudc. Khi s6 nguyén tti carbon tang, tuong tic tang, thé cla cc phan i
van der Waals gitia cac phan ti alkane ting, ddn dén nhiét d¢ s6i va alkane chuyén tirkhi sang
nhiét dé nong chay ctia cac alkane néi chung ciing tang. |6ng, r6i rdn. Gidi thich.

Do cac phan tii alkane khong phan cuc nén alkane khong tan trong

nuGc nhung tan tét trong cac dung moi khong phan cuc. Mot s6

alkane ¢ thé long cing dugc st dung lam dung méi hoa tan cac

chit kém phén cuc khéc. @

Vi sa0 nguai ta thudng dung
Cdc alkane déu nhe hon nudc, khong tan trong nudc, nhungtan  ying dé rifa sach cac vét bin
trong cac dung moéi khong phén cuc. diuma?

&) TINH CHAT HOA HOC
' Tim hiéu dac diém lién két hoa hoctrong phan tir alkane

M&i nguyén tii carbon trong alkane déu nim & tam ctia mot tii dién"’
ma 4 dinh 1a cic nguyén ti hydrogen hoic nguyén ti carbon véi 5 Nhing nquyen tlf carbon

cac goc lién két C-C-C, C-C-H va H-C-H déu gan bang 109,5". trong phan 0 alkane
Do phan ti chi chtia lién két o bén, khong phan cuc nén alkane khong phan nhanh
tuong doi tro vé mit hod hoc. ndm frén mot duting

thang khong? Gidi thich.

A Hinh 12.1.Mé hinh phéan t& methane va ethane

2 Tim hiéu tinh chat hoa hoc ciia alkane
1.Phan iing thé halogen

Thi nghiém 1. Phan ung thé bromine vao hexane
Dung cu: 6ng nghiém, 6ng hit nho giot, kep g6, gia d€ 6ng nghiém.
Hoa chat: hexane, nudc bromine.

® C&cnguyén tif carbon trong alkane déu & trang thai lai hod sp’ (lai hod ta dién).
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Tién hanh:

Budc 1:  Ldy 2 6ng nghiém, ding 6ng hit nho giot cho vao méi
6ng nghiém khodng 2 mL nudc bromine.

Budc 2: Dung 6ng hut nho giot nho tiép khoang 2 mL hexane vao
ca hai 6ng nghiém, lac déu. Sau d6 dua mot 6ng nghiém
ra noi cd anh sang mit troi (hodc ngdm trong cdc nudc
nong khoang 50 °C). Quan sét hién tugng xay ra ¢ hai
6ng nghiém.

Khi ¢6 mat anh sang khuéch tan hodc khi dun néng, cac alkane

tham gia phan tng thé véi halogen (chlorine, bromine).

Vidy 2:

CHy. + Cl, —5 C.H.Cl + HCl

Trong phén tng thé halogen, nguyén tii hydrogen lién két vdi

nguyén tii carbon bdc cao hon dé bi thé bai nguyén ti halogen hon

so v4i nguyeén ti hydrogen lién két véi nguyén tii carbon béc thép.

Cac san pham thé halogen ctia hydrocarbon dugc goi la dan xuat

halogen ctia hydrocarbon.

Phan ung thé halogen la phéan ting diac trung ctia alkane.
Nguyén tu hydrogen lién két véi nguyeén tii carbon bac cao dé
bi thé béi nguyén tii halogen hon so véi nguyén tii hydrogen
lién két véi nguyén ti carbon béac thap hon.

2. Phdn ting cracking

Cracking alkane la qua trinh “bé gay” cac phan ti alkane mach dai
thanh cdc phén tt hydrocarbon mach ngan hon.

Vi du 3: CpoHye —=2 C,H,; +CsHy

3. Phdn ting reforming

Reforming la qud trinh bién doéi cdu truc phan ti hydrocarbon
tu mach khong nhanh thanh mach nhanh, t& mach hé thanh
mach vong, tii khong thom thanh thom. Qua trinh reforming
thudng dién ra & nhiét d6 cao va cé xvc tac.

Vi du 4:

/\/\/\ X, 10 +4H,

70

6 Gidi thich hién tugng xdy
ra trong hai 6ng nghiém
G Thi nghiém 1.

7 Khi cho methane tac
dung voi chlorine (co
chieu sang hodc dun
néng), cdc nguyén
hydrogen trong methane
lan luot bi thay thé bi
cac nguyén t chlorine,
tao 4 dan xudt chloro khdc
nhau. Viét phuong trinh
hod hoc clia cac phdn (ing
Xay ra.

Cho 2-methylbutane  tdc
dung véi chlorine trong diéu
kién chiéu sang thu dugc toi
da bao nhiéu dong phén cau
tao ddn xuat monochloro?

8 Viet 3 phuong trinh
hod hoc khac nhau khi
cracking decane (C,gH,,).



* Cracking la qua trinh "bé gay" cac phan tu alkane mach dai thanh nhiing

hydrocarbon mach ngéan hon.

* Reforming la qua trinh bién déi ciu tric phan ti cac alkane mach khong
phan nhanh, mach hg, khong thom thanh cic hydrocarbon c¢6 mach nhanh

hodc mach vong.

@

Khisinh hoc duoc st dung lam nhién liéu dun ndu, phét dién, . ..
9

Khi sinh hoc (biogas) la mét nguon nhién liéu téi tao dugic san xuat ch{ yéu tir chat thdi va cic loai rdc hifu co.
Thanh phan khi sinh hoc thuting gom khodng 509% — 70% methane; 25% — 45% carbon dioxide va mot
lugng nho cdc khi khdc nhu hydrogen, hydrogen sulfide, hoi nudc, nitrogen, oxygen, ammonia.

"!‘

4, Phan ting oxi hod
a) Oxi hoa hoan toan: Cac alkane thuong dé chay va toa nhiéu
nhiét nén nhiéu alkane dugc dung lam nhién liéu.
Vidub5:
CH,(g) +20,(g) ——> CO,() +2H,0(g)  AH3y=-890K]
C,Ha(g) + 50,(g) . 3COLg) +4H.0(g) AH3=-2219K]
b) Oxi hoa khong hoan toan: Trong trudng hop thiéu oxygen,
phan ting chay xdy ra khong hoan toan, tao CO va co thé co C, gay
6 nhiém méi truong.
Vidu 6:

2C.H; + 1103 — 5 10c0 + 12H,0

Thi nghiém 2. D6t chay hexane

Dung cu: chén sii, que dom dai, bat Itia.

Hoa chat: hexane.

Tién hanh: Cho khodng 1 mL hexane vao chén si. Dung que dom

dai, cAn than cham Itia 36t hexane.

Thi nghiém 3. Tim hiéu kha nang phan tling ctia hexane vdéi

dung dich KMnO,

Dung cu: 6ng nghiém, 6ng hut nho giot, kep g6, gia dé€ 6ng nghiém,

coc thuy tinh.

Hoa chat: hexane, dung dich KMnO, 0,01 M.

Tién hanh:

Buidc 1:  Dung 6ng hit nho giot cho vao 2 6ng nghiém, moi 6ng
khoéng 2 mL dung dich KMnO, 0,01 M.

Buige 2: Nho khodng 2 mL hexane vao ca 2 6ng nghiém, lac déu.
Ngam 6ng nghiém (1) vao miéc nong khoing 60 °C
trong 2 phit. Ong nghiém (2) dung d€ d6i chiing. Quan
sat hién tugng xay ra & moéi 6ng nghiém.

Theo Vi dy 5, néu I3y cling
khoi lugng methane va
propane, chdt nao tod nhiéu
nhiét hon?

®

9 Quan sit, nhan ¥ét mau
ngon I0a va viét phuong
trinh hod hoc cla phan
ing dot chdy hexane.

CHUY /

Hexane la chdt dé bay hai,

dé chay.

10 Sau Budic 2 cta Thinghiém
3,50 sdnh hién tuong xay
ra giiia 2 6ng nghiem.
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Alkane dé chay, phan ting tod nhiéu nhiét. Alkane khong lam mat mau
dung dich KMnO,.

&) UNG DUNG CUA ALKANE VA DIEU CHE ALKANE TRONG CONG NGHIEP
2 Tim hiéu img dung cia alkane

Alkane dugc st dung lam nhién liéu, dung moi, dau nhon, ... va nguyén liéu dé

téng hgp cdc chét hiiu co khéc nhau.

MNhién liéu
déng co

Dau nhan Chat dét
A Hinh 12.2. M6t s6 tng dung cla alkane trong déi séng

Alkane dung lam nhién liéu, dung méi, dau nhon, ... va 1a nguyeén li¢u trong
tong hop htiu co.

2 Tim hiéu diéu ché alkane trong cong nghiép
Alkane la thanh phan chinh ctia khi thién nhién, khi déng hanh va dau mé.
Tu khi thién nhién va khi dong hanh thu dugc CH,, C,H,, C,H, va C H,,.
Tu dau md, bang phuong phdp chung cit phan doan, thu dugc cac alkane & céac
phan doan khac nhau nhu xing, dau hoa, dau diesel, dau nhon, ... va nhua dudng.

rong cong nghiép, alkane dugc khai thac, ché bién tu khi thién nhién,
khi dong hanh, ddu mo.

2 Tim hiéu mét s6 nguyén nhan gay 6 nhiém khéng khi do cac
phuong tién giao théng va cach gidm thiéu, han ché
Khi thai do ciac phuong tién giao thong hoat dong thai ra trong
qua trinh d6t chdy nhién liéu 1a hén hgp ctia cdc khi va cac hat 11 Nguyén nhin nao da

khéc nhau. lam gia tang khi thai va
Khéi thdi va cac hat bui min thai vao khi quyén la tic nhan gay cac hat bui min vao
anh huéng nghiém trong dén stic khoé nguoi dan. khong khi?
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bé giam thiéu, han ché su 6 Bui min PM2.5 la cdc hat bui
nhiém khong khi tit hoat dong c6 duting kinh nhd hon hode
ctia cac phuong tién giao théng, bang 2,5 pm. Chiing lo Iiing
cin han ché cic phuong tién ca trong khong khi va dugc hinh
nhén, khuyén khich, ddy manh  thanh tir cic nguyén t6 nhu
hinh thic vin tai céng cong, C, S, N cling cdc hop chat kim

A Hinh 12.3. Nguén & nhidm docac  tang cudng cdc ngudn nhién li¢u loai khdc. Cho biét téc hai clia
phuong tién giao théng xanh, sach nhu hydrogen, ning bui min PM2.5 dén stic khoé.

lugng mat troj, ...

« O nhiém khong khi do khoi thai tif cic phuong tién giao thong  Em hay dé xudt mot s6 gidi
la mét trong cdc nguyén nhan goép phan lam Trai Dat nong lén phdp dé han ché tinh trang
va gay ra su bién déi khi hau toan cau. 0 nhiém khong khi hién nay.

« Tang cuong hinh thic van tai cong cong, gidm thiéu sy phu
thudc nhién liéu hoa thach, bdo vé rting, ... la nhiing cach giup
han ché su 6 nhiém khong khi.

1. Quan sat biéu do6 thé hién nhiét do
s61 cuia bon alkane dau tién.
a) Nhan xét va giai thich sy bién déi
nhiét do soi clia cac alkane da cho
trong bicu dé.
b) G nhiét d6 phong, methane,
ethane, propane va butane la nhiing

chét 1ong hay chat khi?

Nhiét @6 (K)
400

Nhiét 46 phong —220

2004

1004

2. Biét rang thanh phan cht yéu cta

1. 2 3 & xang dau la hydrocarbon. Hay giai
S6 nguyén tir carbon thich vi sao:
Bi€u d6 thé hién nhiét d6 s6i clia cac a) phai chtia xdng dau trong cdc
alkane ti methane dén butane thfmg ki Chllyél’l dung 3 ‘bio
quadn ¢ nhiing kho riéng.

b) céc sui ¢6 tran dau trén bién thudng géy ra tham hoa cho mét viing bién rit rong.
c) khi bi chay xédng dau khong nén dung nudc dé ddp dam chay.

3. Alkane X c¢6 cong thiic phén tti C;H,,. Xac dinh cong thiic cdu tao va goi tén
alkane X, biét X chi c6 theé tao ra mét dan xudt monochloro duy nhat.
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HONC NO
KHONG NO

"

- Néu dugc khai niém vé alkene va alkyne, cong thic chung cla alkene va
alkyne; dac diém lién két, hinh dang phén tr ca ethylene va acetylene.

- Goi dugctén motsoalkene, alkyne don gian (C2 - C5), tén théng thuong
mot vai alkene, alkyne thuong gap.

- Néu dugc khéi niem va xac dinh dugc dong phan hinh hoc (cis, trans)
trong mot s6 truding hap don gian.

~ Néu duoc dic diém vé tinh chat vat li (nhiét 6 néng chay, nhiét dé soi,
ti khoi, tinh tan) cla mét s6 alkene, alkyne.

- Trinh bay dugc cac tinh chat hoa hoc cla alkene, alkyne: phan ting cong
hydrogen, cong halogen (bromine); cong hydrogen halide (HBr) va
cOng nudc, quy tac Markovnikov (Mac-cOp-nhi-cop); phan Ung
trung hgp cla alkene; phan Ung cla alk-1-yne véi dung dich AgNO;,
trong NH,; phédn (ing oxi hod (phan Ung lam mat mau thudc tim cla
alkene, phan ing chdy cla alkene, alkyne).

— Thuc hién dugc thi nghiém diéu ché va thi tinh chdt cla ethylene va
acetylene (phan ting chéy, phdn Ung vdi nudc bromine, phan dng lam
mat mau thude tim); mo ta cac hién tugng thi nghiém va gidi thich dugc
tinh chat hod hoc ctia alkene, alkyne.

- Trinh bay dugc (ing dung clia cac alkene va acetylene trong thuc tién;
phucng phéap diéu ché alkene, acetylene trong phong thi nghiém
(phan Ung dehydrate hod alcohol digu ché alkene, ti calcium carbide
diéu ché acetylene) va trong cong nghiép (phan (ng cracking diéu ché

alkene, diéu ché acetylene tir methane).
L

Trai cay chin sinh ra ethylene va ethylene sinh ra tiép tuc
kich thich cac trdi cay xung quanh nhanh chin. Do vay,
dé nhimg trai xanh bén canh cac trai chin cling la cach dé cac
trdi xanh nhanh chin hon.

Fthylene 1a mét trong s6 cac hydrocarbon khéng no.
Hydrocarbon khéng no la gi? Chiing ¢é cau tao, tinh chat va
Ung dung trong nhing linh vuc nao?

&) KHAINIEM VE ALKENE VA ALKYNE

2 Tim hiéu khai niém vé alkene, alkyne
Ethene CH,=CH,, propene CH,=CH-CH,, ... co cdu tao va tinh
chét hoa hoc tuong tu nhau, lap thanh day déng dang goi la alkene.
Ethyne CH=CH, propyne CH=C-CH,, ... ¢6 cdu tao va tinh chat
hod hoc tuong tu nhau, lap thanh day dong ding goi la alkyne.

A Ethylene sinh ra tir trai
chin kich thich cac trai con
xanh xung quanh nhanh chin

1 Sosénh dac diém ciu tao
(Ua cac phan tr alkene,
alkyne va alkane.

« Alkene la nhiing hydrocarbon mach hd, chi chtia cdc lién két don va mot

lién két doi C=C trong phén tti, ¢6 cong thiic chung C H,, (n > 2).

o Alkyne la nhiing hydrocarbon mach hd, chi chiia cac lién két don va mot
lién két ba C=C trong phan tt, ¢6 céng thiic chung C H,, , (n >2).
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» Tim hiéu dac diém lién két, hinh dang phan ti cia ethylene va acetylene
Trong phan tii ethylene, 2 nguyén tii carbon chiia lién két doi cing 4 nguyén tu
hydrogen déu ndm trén mdt mat phing (goi la mit phang phén ti), cdc goc HCH
va HCC gan bang 120° (Hinh 13.1).

2 (Gidithich taisao trong cdc
phan t alkane, alkene va
alkyne ¢4 cling s0 nguyén
t(f carbon thi s nquyén i
hydrogen lai gidm dan.

(@ (b)
A Hinh 13.1. Mé hinh qué cdu — thanh néi (a) va mé hinh déc (b)
cua phan ti ethylene
Trong phan tii acetylene, 2 nguyén tti carbon chua lién két ba cting
2 nguyén tt hydrogen déu nim trén mét dudng thing (Hinh 13.2).

{a) (b}
A Hinh 13.2. Mé hinh qua cdu — thanh néi (a) va mé hinh dic (b)

ctia phan tiracetylene

Phén tii alkene va alkyne chiia lién két  kém bén hon lién két .

©) DANH PHAP ALKENE VA ALKYNE
2 Tim hiéu cach goi tén alkene va alkyne theo danh phap thay thé
Tén theo danh phéap thay thé chia alkene hodc alkyne khong 3 Viét cng thic cdu tao cic

phin nhianh gém hai phan: Phan tién t6 cho biét s6 nguyén tu alkene va alkyne sau:
carbon trong phan ti va phin hau t6 la ene (vdi alkene) hodc yne a) but-2-ene
(v6i alkyne). Néu trong phan tti alkene, alkyne cé s6 nguyén ti b) 2-methylpropene
C = 4, can kem s6 chi vi tri lién két boi trude cac héu to. C) pent-2-yne
Vidul:
CH,=CH, CH=CH
ethene (ethylene) ethyne (acetylene)
CH,=CH=—CH, CH=C—CH,
propene propyne
1 2 3 4 1 2 3 4
CH,=CH=—CH,—CH, CH,—C=C—CH,
but-1-ene but-2-yne
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Alkene hodc alkyne phan nhanh dugc goi tén tuong tu alkane phan nhénh,
trong dé mach chinh 1a mach carbon dai nhat c6 chita lién két boi va nhiéu nhanh
nhat. Danh s6 cac nguyén ti carbon trén mach chinh sao cho s6 chi vi tri lién két
bdi mang s6 nho nhat.

Vi du 2: @

4 3 2 1 1 2 3 4 = e .

CH,— CH=C—CH, CH=C — CH—CH, 4l meh L Gk

| | SO nguyen tu carbon trén

CH, CH, mach chinh cla phén to
2-methylbut-2-ene 3-methylbut-1-yne alkene va alkyne.

@

* Ten theo danh phép thay thé cta alkene hodc alkyne khong phan nhanh

* Tén theo danh phap thay thé clia alkene hodc alkyne phan nhanh

ene (véi alkene)
~ yne(véialkyne)

©) PONG PHAN HINHHOC
» Tim hiéu khai niém va xacdinh dong phéan hinh hoc

Do sy c6 mat cha lién két m, cdc nguyén ti carbon cia lién két doi C=C
khoéng thé quay tu do quanh truc néi gitia hai nguyén tii nhu doi véi truong hop
lién két don C-C (Hinh 13.3). Pay 14 li do dan dén déng phén cis-, frans- 6 mot s6
hop chat c6 lién két d6i C=C (Hinh 13.4).

HC_ ~ CH H.C P 5 Vi sao0 Gic alkyne Khong
c=C /C =C cd dong phan hinh hoc?
WS, H “CH, 6 Neu diéu kién d& mot
@) ) alkene o dong phén
hinh hoc.

A Hinh 13.3. Alkene (a) va alkene (b) la déng phéan cis-, trans- cianhau
Trong phén ti alkene (a), 2 nhém CH; ndm & ciing moét phia ctia lién két doi,

con trong alkene (b), 2 nhém CH, nam & hai phia ctia lién két doi. Hai alkene nay
la dong phan hinh hoc dang cis-/trans- (Hinh 13.4).
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Viét cong thic cic dong phan

hinh hoc cla pent-2-ene va
goi tén cdc dong phan hinh

hoc trén.

cis-but-2-ene trans-but-2-ene

A Hinh 13.4, Déng phan cis- va trans- cGia but-2-ene

Vi cdc phan tu alkene co ti 4 nguyén tii carbon trd lén, néu moi nguyén tu
carbon ctia lién két doi lien két voi hai nguyén tif, nhom nguyén tit khac nhau sé
¢t hai cach phén bo trong khong gian. Pong phan cis- ctia alkene ¢6 mach chinh
nam & cung phia cua lién két doi, déng phan trans- c6 mach chinh ndm &

hai phia ctia lién két doi.

Q) TiNH CHAT VAT L

2 Tim hiéu tinh chat vat li cia alkene va alkyne

O diéu kién thuong, cic alkene, alkyne tii C2 dén C4 & thé khi
(trii but-2-yne & thé 1ong), cac alkene, alkyne c6 nhiéu nguyeén i
carbon hon & thé long hodc ran.

Nhiét d6 nong chdy, nhiét d6 s6i va khéi lugng riéng ctia cac alkene
va alkyne néi chung tang dan theo chiéu tang s6 nguyén ti carbon
trong phan ti (xem Bang 13.1 va Bang 13.2).

Céc alkene va alkyne déu nhe hon nudc, khong tan hodc rat it tan

trong nudc, tan trong dung moi khong phéan cuc nhu chloroform,
diethyl ether, ...

Bang 13.1. Tén goi va tinh chat vat li ciia mét s6 alkene!

7 Visao nhiét do nong chay

va nhiét do soi clia cdc
alkene, alkyne tang dan
khi 5O nquyén tir carbon
trong phan t0 tang?

(ong thitcalkene
CH,=CH, ethene -169 -104 0,57 (-110°C)
CH,=CH-CH, propene -185,2 -474 0,61(-50°C)
CH,=CH-CH.—CH, but-1-ene -185 -6,3 0,63(-6°C)
CH,=CH-[CH,],—CH, pent-1-ene -165 30,1 0,64 (20°C)
¢is-CH,-CH=CH-CH, cis-pent-2-ene -151 37 0,66 (20 °C)
trans-CH.-CH=CH-C.H; trans-pent-2-ene -140 36 0,65 (20°C)

 Ngudn: Maitland Johns, Jr., Steven A. Fleming, Organic Chemistry (2014, 5™ edition), W.W Norton & Company, Inc.
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Bang 13.2.Tén goi va tinh chat vat li cia mot s6 alkyne"

Cong thuic alkyne
CH=CH ethyne ) -80,8 -84 | 0,620 (80 °C)
CH=C-CH, propyne -101,5 -23.2 0,680 (-27°C)
CH=C-CH.—CH, but-1-yne =125,7 8,1 0,670(0°C)
CH,—C=C-CH, but-2-yne -32,2 27 0,691(20°C)
CH=C—[CH,L.CH, pent-1-yne -106 40,2 0,695 (20°C)
CH,—C=C-CH.—CH, pent-2-yne -101 55 0714 (20°C)

Nhiét d6 nong chay, nhiét do soi va khai lugng riéng ctia cac alkene va alkyne
noi chung bién déi tuong tu véi alkane tuong ting. Alkene va alkyne khong tan
trong nudc, nhe hon nudc, chi tan trong cac dung méi hiiu co khong phan cuic.

©) TINH CHAT HOA HOC
»Tim hiéu tinh chat hoa hoc ciia alkene, alkyne
Do déu chua lién két m kém bén trong phan tt, alkene va alkyne c6 @

phdn ting dic trung la phan dng cong. 8 Khi tham gia phan g
1. Phan iing cdng ng hydrogen, lién
a) Cong hydrogen két ndo trong phan ti
Khi c6 mit xtic tdc nhu Ni, Pd hodc Pt & nhiét d6 thich hop, alkene alkene, alkyne bi phd vé?
va alkyne tac dung véi hydrogen tao alkane tuong ting. Gidi thich.

Vidu 3:

CH,=CH, + H, —X:2%°¢ , CH_CH,

CH=C—CH, + 2H, —%:2¢ , CH,CH,~CH,
Phan ting cla alkyne xdy ra qua 2 giai doan. Néu dung xuc tac Lindlar"™”,
phan ting dling & giai doan tao alkene.
Vi du 4:

CH=CH +H, ==t , CH,=CH,

 Ngudn: Maitland Johns, Jr,, Steven A. Fleming, Organic Chemistry (2014, 5™ edition), W.W Norton & Company, Inc.
™) Hén hop gom Pd, CaC0,, Pb(CH,C00), va quinoline (cht 1ang khéng mau, cong thic GH.N) do nha béc hoc Herbert
Lindlar tim ra.
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b) Cong halogen
Thi nghiém 1. Diéu ché va thii tinh chét cta ethylene

Dungdich
NaOH déc

A Hinh 13.5. Diéu ché va thir tinh chat cha ethylene

Dung cu: binh ciu, 6ng nghiém c6 nhanh, 6ng thuy tinh cht L,
ong nghiém, ong hut nho giot, dén con, 6ng dan khi cao su, nut
cao su, 6ng thuy tinh vuét nhon, gia dé 6ng nghi¢m.

Hoa chat: con 90°, dung dich H,SO, dam déc, nudc bromine,
dung dich NaOH dic, da bot hoic cat sach.

Tién hanh:

9 Tai sao phdi dan khi
di qua ong nghitm cd
nhanh dung dung dich
NaOH trong Thi nghiém 1
(Hinh 13.5)?

10 Viét phuong trinh hod hoc
clia phan ng diéu ché va
thit tinh chat GH, trong
Thinghiém 1.

CHUY /
(an than khi thi nghiém vdi
H,S0, ddm dac.

Buéc 1:  Cho vao binh cau khodng 10 mL con 90°, thém ti€p khodng 5 mL

dung dich H,SO, dam dac va mét it da bot, lic déu.

Buigc 2:  Chudn bi 3 6ng nghiém, cho khoang 5 mL dung dich NaOH dic vao
ong (1) va khoang 2 mL nudc bromine vao moéi 6ng nghiém con lai.

Buéc 3:  Lap dung cu nhu Hinh 13.5. Dtiing dén c6n dun néng déu binh cau.
Quan sat mau ctia nuéc bromine trong qua trinh thi nghiém.

Thi nghiém 2. Diéu ché va thii tinh chat ctia acetylene

Dung cu: 6ng nghiém, 6ng nghiém cé nhanh, binh ciu c6 nhanh, 6ng hut

nho giot, gia sat, 6ng thuy tinh chii L, 6ng dan khi cao su.

Hoa chit: dat den (co6 thanh phan chinh calcium carbide, CaC,), nuidc bromine (Br,),

dung dich NaOH déc, nudc.

Dung dich
NaOH dac

A Hinh 13.6.Diéu ché va thir tinh chat cha acetylene

11 Viét phuong trinh hod hoc
clia phin Ung diéu ché
(,H, trong Thinghiém 2.

12 Nhan xét va qidi thich
sy bién doi mau sac cla
nudc bromine trong 2 thi
nghiém.
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Tién hanh:
Buge 1:  Cho mot lugng nho calcium carbide vao binh cau cd nhanh. Nut binh cau
bang nit cao su ¢6 gan 6ng hut nho giot chiia san khoang 2 mL nudc.
Budc 2:  Lap dung cu nhu Hinh 13.6, trong d6 6ng thuy tinh uén cong dugc dan
vao 6ng nghiém chiia khodng 3 mL nuéc bromine.
Buidc 3:  Nho tu tii nude xudng dat den. Quan sat mau ctia nuidc bromine trong
qua trinh thi nghiém.
Thi nghiém cho thay ethylene va acetylene déu c6 kha nang lam mat mau nudc
bromine & diéu kién thudng,
CH,=CH, + Br, —>*» (I:Hz_ CH,

|
Br Br

1,2-dibromoethane

Br Br

| |
CH=CH + 2Br, ——» CH—CH

I |
Br Br

1,1,2,2-tetrabromoethane

Phan ting ctia acetylene va cac alkyne vé6i bromine ciing xay ra qua 2 giai doan.

c) Cong hydrogen halide
Alkene dé phan ting véi hydrogen halide hon so véi alkyne.
Vi du 5:
CH,=CH, + HBr —— CH—CH—Br
bromoethane 13 Béncanh san phdm chinh
1,1-dibromoethane,
2. hdn ~ ng  gila
CH=CH ™ = P
I Clip=CHr bromoethene va HBr con

bromoethene 5 2 .
tao san pham phu nao?

CH,=CHBr + HBr i)— CH~CHBr,

1,1-dibromoethane

Alkene hodc alkyne khong d6ixting tac dung v6i hydrogen halide (HX) tao thanh
hén hgp sdn pham, trong do san pham chinh tuan theo quy tac Markovnikov:
“Nguyén ti hydrogen uu tién cong vao nguyén ti carbon chua no ¢6 nhiéu
hydrogen hon, con nguyén tii X wu tién cong vao nguyén ti carbon chua no cé it
hydrogen hon™.
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Vidu 6:
CH CH—CH

+ HEr

2 bromopropane (san pham chinh)

CH,=CH—CH,

CH CH CH,
Br

1- bromopmpane (san pham phu)

CH= C CH,
I
+ HBr, xt Hg*" /

2- bromcpropene (san pham chinh)

CHCCH @

1-bromopropene (s&n pham phy)

14 Propyne phdn Ung vdi

nugc trong diéu kién

d) Cong nudc (hydrate hod) tuong tu nhu acetylene.
O nhiét do thich hop va xic tdc la acid, alkene cong nudc tao thanh Viét phuong trinh phdn
alcohol. ing minh hoa.
Vidu7:
HPO,, t°
CH,=CH, + HOH ——— CH—CH—OH
ethanol

Phén tng clia alkyne vé6i nudc xdy ra khé hon, cidn xuc tac 1a mudi Hg®' trong
mdi trudng acid va tao thanh aldehyde hodc ketone.
Vi du 8:

HgSO, /H*, t°

CH=CH + HOH [CH=CH—OH] ——— CH—CHO

(khéng bén) ethanal

Néu alkene hodc alkyne khong déi xting, phan ting cliing tao hon hgp hai
san phdm, trong d6 san phdm chinh tuan theo quy taic Markovnikov.

Alkene, alkyne déu c6 kha ning tham gia phan ng coéng véi H, X,, HX,
HG,.. (X 13 Gl Br).

2. Phan (g tring hop

Duéi ap sudt, xic tac va nhiét dé thich hgp, cac alkene c6 thé tham gia phéan ting
cong lién ti€p cac phan ti véi nhau thanh phan tu ¢6 khoi ligng phan tii rat 16n,
goila polymer.
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Vidu 9:
xt, e, p
nCH=CH, —>» —(—CHz—CHz-)n—
ethylene polyethylene

nCH,= CH B0 +CH2_cI3H_)_
n
CH CH

3 3
propylene polypropylene

3. Phén ting oxi hoa

Thi nghiém 3. Oxi hoa ethylene

Dung cu: binh cdu, 6ng nghiém cé nhanh, 6ng nghiém, 6ng thuy tinh chi L,

6ng thuy tinh vu6t nhon, 6ng hut nho giot, dén con, da bot hodc cat sach, 6ngdan

khi cao su, nut cao su, gia d6 6ng nghiém.

Hoa chat: con 90°, dung dich H,SO, ddm déic, dung dich NaOH dic, dung dich

KMnO, 0,01 M.

Tién hanh:

Bugc 1:  Cho vao binh cau khoang 10 mL con 90°, thém ti€p khodng 15 mL
dung dich H,SO, dam ddc va mot it da bot, lac déu.

Budc 2:  Chudn bi 2 6ng nghiém, cho khoang 5 mL dung dich NaOH dac vao
ong (1) va khoang 2 mL dung dich KMnO, 0,01 M vao 6ng nghiém
con lai.

Budc 3:  Lap dung cu nhu Hinh 13.5. Dung den con dun nong déu binh cau.
Quan sat mau ctia dung dich KMnO, trong qua trinh thi nghiém.

Buigc 4: Thay 6ng thuy tinh chii L bang 6ng thuy tinh vuét nhon. Cham Itia dét
khi thoat ra & dau ong.

Thi nghiém 4. Oxi hoa acetylene
Dung cu: 6ng nghiém, 6ng nghiém c6 nhanh, binh cau cé nhanh, @
6ng hut nho giot, gia sat, 6ng thuy tinh chti L, 6ng cao su, que dom. 15 Nhan xét su bién d6i mau

Hoa chat: dit den (c6 thanh phan chinh calcium carbide, CaC,), sdc ctia dung dich KMn0,
dung dich KMnO, 0,01 M, dung dich NaOH dic, nudc. trong 2 thi nghiém. Ong
Tién hanh: nghiém nao thu dugc
Bué6c 1:  Cho mot lugng nho dit dén vao binh ciu c6 nhanh. dung dich trong su6t sau
Nut binh cau bang nut cao su c6 gan 6ng hut nho giot thi nghiém? Giai thich.

chiia sdn khoidng 2 mL nudc.

Budc 2:  Lap dung cu nhu Hinh 13.6, trong d6 6ng thuy tinh
uén cong dugc dan vao 6ng nghiém chiia khoang 3 mL
dung dich KMnO,.

Bugc 3: Nho ti tu nudc xuéng dat déen. Quan sat mau cla
dung dich KMnO, trong qua trinh thi nghiém.

Buidc 4:  Thay 6ng thuy tinh chii L bang 6ng thuy tinh vuét nhon.
Cham lua dot khi thoat ra ¢ dau 6ng.

16 Propylene ciing bi oxi hod
bdi dung dich thudc tim
tuong t nhu ethylene.
Viét phuang trinh hod hoc
cla phan Ung,
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Phuong trinh hoa hoc ctia cac phan tng:
3C,H, + 2KMnO, + 4H,0 — 3C,H,(OH), + 2KOH + 2MnO,4

3C,H,+ 8KMnO, — > 3KOOC-COOK + 2KOH + 8Mn0O, +2H,0

Cac alkene va alkyne déu bi oxi hoa bai dung dich KMnO, ¢ diéu kién thuong.

Cdc alkene, alkyne déu c6 phan ting chay va toa nhiéu nhiét.
Vidul0:
CHi(g) +30,(g) —— 2COLg) +2H,0(g)  AHi=-1411K]

r

2C,HA(g) + 50,(g) ———> 4CO(g) + 2H,0(g) A HSy = -2602K]

Céac alkene va alkyne chay toa nhiéu nhiét.

4.Phan (ing clia riéng alk-1-yne

' Cac alk-1-yne c6 n6i ba dau mach nén
co nguyeén ti hydrogen linh dong, dé bi
thay thé boi moét s6 ion kim loai ndng
nhe AT 5.

Vi du 11: Dan khi acetylene vao dung
dich AgNO, trong ammonia thu dugc
két tha vang nhat theo phuong trinh

hoa hoc sau:
& Winh 137, acetptenaaoll T 1170 T2 PR T
két tia vang nhat véi dung AgC=CAg/ + 4NH, + 2H,0

dich AgNO, trong ammonia (mau vang nhat)

17 Hay so sanh Iugng nhigt
tod ra néu dot chdy GH,
va GH, véi 50 mol bang
nhau.

18 Viét phuong trinh hod hoc
clia phdn (g gitia alkyne
6 nguyén t hydrogen
linh dong, phan tt chiia
4 nguyén ti carbon voi
dung dich AgNO, trong
ammonia.

| nh bay phuong phdphodhoc
dé phan biét but-1-yne va
but-2-yne.

Cac alk-1-yne nhu ethyne, propyne, ... c6 phan ting tao két tlia v6i dung dich
AgNO, trong ammonia. Day la phan ting thuong dung d€ nhan biét alk-1-yne.

) UNG DUNG VA CACH DIEU CHE ALKENE, ALKYNE
2 Tim hiéu @ing dung ctia alkene, alkyne

Alkene dugc st dung lam nguyén liéu tong hop cac chat hiiu co
khac nhau trong doi song nhu polyethylene (PE), polypropylene
(PP), ethylene glycol, acetone, ...

Acetylene dugc st dung lam nhién liéu trong han, cat kim loai.
Alkyne cling la nguyén liéu tong hop nén cac chét htiu co khac nhau
nhu polyester, polyurethane, cao su neoprene (polychloroprene), ...

19 Tai sao acetylene dudc
duing lam nhién liéu trong
den xi oxy-acetylene ma
khong dung ethylene?
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2 Tim hiéu phuong phap diéu ché alkene va alkyne

Trong phong thi nghiém, alkene dugc diéu ché bang cach dehydrate
alcohol no, don chiic, mach hé tuong ting.

Vidy12: CHOH —22& , CH, +H,0
170°C

Acetylene dugc diéu ché trong phong thi nghiém bang cich cho
dat den (chua calcium carbide) tac dung véi nudc.
CaC, +2H,0 — C.H, + Ca(OH),
Trong cong nghiép, alkene thu dugc tii qua trinh cracking alkane. @
) =il Visao khong duoc diing nudc
Vidy13: CiHyp —ae—> 2CH, + CoHg + CiHig dép tit déim chay c6 mat
Acetylene dugc diéu ché trong cong nghiép ti CaC, hodc tu CH,. dat den (cd thanh phan chinh

a, o ?
2CH4 lam ::E:. E]l&l]]l > C2H2 + 3H2 I CaCE)_

1. Viét cong thiic cdu tao va goi tén tit ca cac alkene, alkyne c6 4 nguyén tti carbon
trong phén ti. Alkene nao cé dong phan hinh hoc? Goi tén cac dong phéan
hinh hoc dé.

2. Viét cong thiic khung phan tt ctia:

a) propene. b) 2-methylbut-1-ene. ¢) but-1-yne. d) cis-but-2-ene.

3. Viét cong thiic cdu tao san phdm chinh ctia cac phan ting sau:

a) 2-methylbut-2-ene tac dung véi hydrogen chloride.
b) but-1-yne téc dung véi nuéc c6 xtic tic Hg* ¢ 80 °C.



~ Néu dugc khéi niém vé arene,

— Viét duoc cong thirc va goi dugc tén clia mét s6 arene.

— Trinh bay dugc dac diém vé tinh chat vat Ii, trang thai tu nhién clia mét
sO arene, ddc diém lién két va hinh dang phan t benzene.

— Trinh bay dugc tinh chat hod hoc dac trung clta arene (hodc qua mo
ta thi nghiém): phan tng thé clia benzene va toluene, gém phan tng
halogen hod, nitro hoa (diéu kién phan ing, quy tac thé); phan ting cong
chlorine, hydrogen vao vong benzene; phan ung oxi hod hoan toan,
oxi hoa nhom alkyl.

— Thuc hien duoc (hoac quan sat qua video hoac qua mo ta) thi nghiem
nitro hoa benzene, cong chlorine vao benzene, oxi hoa benzene va
toluene bang dung dich KMnO,; mé ta cac hién tugng thi nghiém va
giai thich dugc tinh chat hoa hoc cua arene.

— Trinh bay dugc ung dung clia arene va dua ra dugc cach Ung xU thich
haop déi vdiviée st dung arene trong viéc bao vé stic khoé con ngudi va
maoi truong.

— Trinh bay dugc phuong phap diéu ché arene trong cdng nghiép (tir
nguodn hydrocarbon thien nhién, tu phan tng reforming).

L o

Benzene, toluene, xyleng, ... la cac hydrocarbon
ho arene, dugc thém vao xdng theo mot ti [é
thé tich nhat dinh, gilp tang chi sd octane cla
xang, nha dé nhién lieu dugc dot chay hiéu qua
hon. Arene 1a gi? Arene ¢ cau tao, tinh chat va
(ng dung trong nhiing linh vuc nao?

-

- A Benzene trong xdng gitp dét chay
&) KHAI NIEM VE ARENE nhién ligu hiéu qua hon

2 Tim hiéu dac diém lién két va hinh dang phén t benzene

Benzene cd cong thiic phan ti C;H,. Sau nguyén tii carbon trong phan tii benzene
nam & sau dinh ctia mot luc giac déu. Moi nguyén tii carbon lién két véi mot
nguyén tii hydrogen, toan bo phén ti nim trén mét mét phang, cac goc lién két

1 Nhan xét dic diém
cdu tao phan t{ benzene
va cho biét & diém
gi khic so vai cdc

(@) (b) hydrocarbon da hoc.

A Hinh 14.1. M6 hinh phan tlr benzene (a) va ¢dng thiic cdu tao cla benzene (b)

déu bang 120°, d6 dai lién két carbon — carbon déu bang 139 pm.
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2 Viét cong thiic va goi tén mot so arene
Cong thiic cdu tao ciia mdt s6 hydrocarbon c6 chiia vong benzene @

trong phén t: 2 Chobiétcong thiicphan it
CH CH=CH cic arenetrong Hinh 14.2
©3 @ |
methylbenzene vinylbenzene naphthalene
(toluene) (styrene)
CH, CH, CH,
H!
CH, P
1,2-dimethylbenzene 1,3-dimethylbenzene 1,4-dimethylbenzene CHU Y/
(o-xylene) (m-xylene) {p-xylene)

Ten mét so goc hydrocarbon
A Hinh 14,2. Céng thifc cdu tao va tén goi mdtsé hydrocarbon cé vong benzene chifavong benzene thuting gap:

Cac hydrocarbon trén thuéc loai cac arene. Q pheny!

Khi trén vong benzene c6 hai nhém thé, vi tri ctia 1
chiing c6 thé dugc minh hoa bing cic chii s6 1,2; ©@° )

- = r r 3 be‘ |
1,3 hodc 1,4 hay biang cdc chil tuong vingla ortho,  (ms 7, CH— benzy

meta, para (viét tat 1a o, m, p). 4(p)

Benzene va céc alkylbenzene hop thanh diy dong dang ctia benzene c6 cong thiic
chungla CH,, ((n=6).

Arene la nhiing hydrocarbon c6 chiia vong benzene trong phén tti.

€ TINH CHAT VAT LI

3 Tim hiéu tinh chdt vt liva trang thai tu nhién cia mét so arene
Trong diéu kién thudng, trii naphthalene & thé ran, c6 mau trang, cac arene
con lai trong Bang 14.1 déu la nhiing chét long khong mau, c6 mui dac trung.
Cac arene hau nhu khéng tan trong nudc nhung tan nhiéu trong dung moi
hiiu co nhu acetone, diethyl ether, chloroform, ...

Hau hét arene déu c6 hai cho stic khoé néu tiép xtc trong moét thoi gian dai.
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Bang 14.1. Nhiét d6 néng chay, nhiét d6 s6iva khéiluong riéng clia mét s6 arene” @

e | 3 DI kién nao trong
benzene 6,0 80,0 0,88 Bang 141 cho thay
toluene ~95.,0 11,0 0,87 naphthalene & thé rdn
ethylbenzene -95,0 136,0 0,87 trong diéu kién thudng?
styrene -31,0 146,0 0,96
ortho—xylene -26,0 1440 0,880
meta—xylene -48,0 139,0 0,86
para—xylene 13,0 138,0 0,86
naphthalene 78,2 218,0 1,140

Céc arene déu doc, khong tan trong nudc, tan nhiéu trong cac dung moi
htiu co. Mt s6 arene c6 mui dac trung.

©) TINH CHAT HOA HOC
1. Phén (ing thé clia benzene va toluene
a) Phan ting halogen hoa benzene va toluene
» Tim hiéu phan (ing cia benzene va toluene véi bromine khan

Khi c6 mit xuc tac FeBr, hodc AlBr;, benzene tic dung v6i bromine khan
tao thanh bromobenzene.

Br
FeBr,, i
+ Br, ——= + HBr
bromobenzene

Toluene phan ting nhanh hon benzene trong diéu kién tuong tu tao hon hgp
san phdm chinh (déng phan ortho va para).
CH

3

Br

CH,

o-bromotoluene (= 40%)™

+ Br JFeBr,, t
r/FeBr, CH

- HBr

3

Br
p-bromotoluene (= 60%)

) Ngudn: Leroy G. Wade, JanW. Simek, Organic chemistry (2022, 10" global edition), Whitman college (trang 743).
) Ngudn: Janice Gorzynski Smith, Organic Chemistry (2016, 5" edition), Mc Graw Hill (trang 694).
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Khi c¢6 FeCl, hoac FeBr, lam xuc tac, benzene tham gia phan tng thé
nguyén ti hydrogen ctia vong benzene vdi bromine khan tao thanh
bromobenzene, con toluene tao san phdm chinh & hon hgp gom
o-bromotoluene va p-bromotoluene.

b) Phan ting nitro hoa benzene va toluene

2 Thinghiém nitro hoa benzene

Dung cu: 6ng nghiém, gid dd, coc thuy tinh. @
Hoa chat: benzene, dung dich H,SO, déc, dung dich HNO, dic, 4 Quan sat, ghi nhdn
nudc nong, nude lanh. hién tugng xdy ra trong
Tién hanh: thi nghiém nitro hod
Budc 1:  Cho vao 6ng nghiém khoang 2 mL dung dich HNO, dic, benzene.

sau do thém tu ti khoang 4 mL dung dich H,SO, dic.

Lac déu.

Budc 2:  Thém tiép vao 6ng nghiém khoang 2 mL benzene. Duing
daa thuy tinh khudy déu trong 1 phut. Sau dé ngam 6ng
nghiém vao c6c nudc néng & khoang 60 °C trong 5 phut.

Buidc 3:  Rothon hop sau phan ting vao coc nude lanh, dé yén coc
khoang 2 phut.

Benzene tac dung v6i hon hgp gom acid HNO, dac va H,SO, dac &

60 °C tao chét 16ng mau vang la nitrobenzene theo phuong trinh

NO,
.. H,S0,(dae), £
+ HNO,(ddic) ————— = + H,0

nitrobenzene

hod hoc:

Phan Ging cling xay ra tuong tu véi toluene, trong d6 hudéng thé uu
tién vao cac vi tri ortho va para: S

a

NO,

CH, o-nitrotoluene (59%)

CH

3

+ HNO,(déic), H,S0 (déc),

~H0 g
NO?
p-nitrotoluene (37%)
CH,
® Nguén: T. W. Graham Solomons,

Craig B. Gryhle, Scott A. Snyder,
NO Organic  Chemistry  (2013), Wiley

2

menitrotoluene (4%)  (trang 686).




» Khi tac dung véi dung dich hén hgp HNO, dic va H,SO, dac, benzene
tham gia phén ting nitro hoa tao thanh nitrobenzene, con toluene phan ting

dé dang hon va uu tién thé vao cac vi tri ortho va para.

* Khi vong benzene c6 gan nhém thé alkyl (-CH,, -C,H,, ...), cic phan ting
thé nguyén tu hydrogen & vong benzene xdy ra dé dang hon so véi benzene va

uu tién thé vao vi tri ortho hoac para so véi nhom alkyl.

2. Phan (ing cdng vao vong benzene
a) Phan iing cong chlorine vao benzene
3 Thi nghiém tim hiéu phan ting cdng cia benzene

Dung cu: 6ng nghiém 2 nhanh, gia d&, nut cao su.

Hoa chat: benzene, tinh thé KMnO,, dung dich HCI dic.

Tién hanh:

Buéc I:  Cho khoang 2 mL benzene vao nhanh thi nhat. Chu y
kheé nghiéng va xoay tron nhdnh sao cho benzene dugc
trang khap thanh ctia nhanh.

Budc 2:  Dung mang gidy cho vao nhanh con lai vai mau tinh thé
KMnO,, nho tiép khodng 2 mL dung dich HCI dic vao
nhanh chia KMnO,. Nt éng.

Budc 3: Dua 6ng nghiém ra ngoai ning,

Trong diéu kién co6 chiéu sing, benzene cong hop véi chlorine tao
hexachlorocyclohexane (C,H,Cl,) theo phuong trinh hoa hoc:

Cl

Cl Cl
Q==
Cl Cl

Cl
hexachlorocyclohexane

5 Quan sdt, ghi nhan hién
tugng Xay ra trong thi
nghiém cong chlorine vao
benzene. Gidi thich.

6 Em hdy cho biét vai tro
clia cdc hod chdt KMn0Q,
va HC ding trong thi
nghiém.

Benzene phan ting v6i chlorine khi c6 danh sang mat trdi tao thanh

hexachlorocyclohexane.
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b) Phan ting cng hydrogen vao benzene

Khi dun noéng va c6 xtic tac Ni hodc Pt, benzene cong hydrogen
tao cyclohexane:

© * 3H2 Nl, - O

cyclohexane
Phan ting cong hydrogen ciing dién ra trong diéu kién tuong tu voi
céc arene khac.

7 Phan (ing cong hydrogen
Vao vong benzene xdy ra
§lién két nao?

Khi dun nong va c6 xtc tac Ni hodc Pt, benzene va cac arene co phan ting

cong vdi hydrogen.

3. Phan ting oxi hoa

» Thi nghiém khao sat kha nang oxi hoa benzene va toluene bang
dung dich KMnO,

Dung cu: 6ng nghiém, gid dG, dén con, cée thuy tinh.

Hoa chat: benzene, toluene, dung dich KMnO, 0,01 M, dung dich

H,S0, 0,1 M.

Tién hanh:

Budc 1:  Cho khoang 2 mL benzene vao ong nghiém thi nhét va
khoang 2 mL toluene vao 6ng nghiém thii hai.

Budc2: Thém vao moi 6ng nghiém khoang 2 mL dung dich
KMnO, 0,01 M va 2 mL dung dich H,SO, 0,1 M. Lac déu
modi 6ng trong 2 phut. Nhén xét.

Buidc 3: Ngam cac 6ng nghiém vao c6¢ nudc nong khoang 80 °C,
lac nhe. Sau moét thoi gian, 1ay cac 6ng nghiém ra quan sét.

Benzene va toluene déu khong tac dung véi dung dich KMnO, &

diéu kién thuong. Khi dun néng nhe hay ngdm vao nudc nong,

toluene tac dung dugc véi dung dich KMnO, trong méi trudng
acid theo phuong trinh hoa hoc:

5C¢H:CH; + 6KMnO, + 9H,SO, s

5CsH;COOH + 3K,SO, + 6MnSO, + 14H.0
Cac arene chay trong khong khi toa nhiéu nhiét:

15 o
CeHslg) + - 02(9) —— 6CO,(g) +3H,0(g) AH3=-3272L]

Cac alkylbenzene c6 thé bi oxi hoa bdi dung dich KMnO, khi

dun néng.

20

8 Benzene va toluene,
chat nao o khd ndng bi
oxi hod boi dung dich
KMn0,?

CHUY /

Ioluene ciing tac dung vdi
dung dich KMnO, trong moi
truting base hodc moi trutng
trung tinh, trong d6 moi
truding trung tinh, phan ting
dién ra chdm hon: .
CH.CH, + 2KMn0, ——
(HLO0K + KOH
+ 2Mn0, +H,0




&) UNG DUNG VA DIEU CHE ARENE TRONG CONG NGHIEP
Tim hiéu ing dung cGia arene

Trong nganh loc hoa dau, benzene, toluene va xylene (o0-, m-, p-) dugc goi chung
la nhom BTX. Pay la nguyén liéu rdt quan trong. Toluene con la dung méi va
chét trung gian trong qua trinh san xuat cac loai hoa chat khac; p—xylene la
nguyén liéu sdn xudt to polyester; benzene dung trong san xuit phdm nhudm,
dugc phim, chit tiy ria; styrene dung d€ san xuit polystyrene, mét chét déo
da dung trong cudc song.

2 Tim hiéu phuong phap diéu ché arene trong cong nghiép
Ngay nay arene hau hét déu dugc diéu ché tii ddu mo qua qua trinh reforming
xuc tic d€ chuyén cic alkane c6 chi s6 octane thip thanh céc arene cé chi s6
)

octane'’ cao hon.

Vi du: @
H,C[CH,],.CH;—> - et
9 Hoan thanh cdc phuong

trinh hod hoc biéu dién

CH, CH,
qud trinh  reforming
alkane diéu ché benzene,
HJ.C[CHz]&CHa_pé_Pé toluene  trong  cdng

nghiép (Hinh 14.3).
A Hinh 14.3. Qua trinh reforming alkane thanh cac arene

@

Bang kién thuc da hoc va tra cliu gua sdch, bée, intemet, . ... em hdy thiét k& poster trinh bay mot s
tng dung cla arene trong doi song va tdc hai cda ching. Cho biét muc dich cta viéc thém benzene va
mat 56 arene khdc vao xdng.

1. Keo dan dung dé tram vét nuit, tram bé tong la vat liéu dugce sti dung rong rai dé
lam dep bé mat bé tong. Trong keo dan nay, xylene (C;H,,) 14 mot arene dugc
sti dung vdi vai tro dung moi.

a) Viét cong thiic ciu tao va goi tén cac xylene.
b) Trinh bay phuong phap hoa hoc phan biét benzene va xylene.

2. Hoan thanh phuong trinh hoa hoc ctia cac phan ting theo so dé:

(1) _a chlorobenzene
a) Benzene <
(2)

nitrobenzene

1 2
b) Heptane L)-- toluene L}-— o-bromotoluene

(*) Noi dung nay sé duoc hoc & Chuyén dé hoc tap Hod hoc 11 (chuyén dé 3)
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DAN XUAT HALOGEN
MUCTIEU | ,,

— Néu duac khai niém dan xuat halogen.

~ Viét dugc cong thiic cau tao, goi dugc tén theo danh phdp thay thé
(C1-C5) va danh phap thuting clia mét vai dan xudt halogen thudng gap.

— Néu dugc dac diém vé tinh chat vat Ii clia mét s6 dan xuat halogen.

- Trinh bay duoc j;gg,p chét h@é hmc co bém cla dﬁn xuét halogeﬂ

i :55 thi nghiém thuy phéan ethyl
| é’ag;féaéc hién tugng thi nghiém,

carb@ﬁ i j@ng cﬁng nghé Bm Ianh
c lam dung cac dan xuét
"'-éau thudc diét co, chat

3 sosmiteah e B ke i SR ¥
e -

@Trong y khoa, gay mé la phugng phap lam bénh nhan maty thic, phuc hoi
duge sau mét thai gian, khong dau va dadm bao an toan trong suét qua trinh
phau thudt. Halothane duoc dung lam thudc gay mé, phii hap cho nhiéu
dé tudi, it anh hudng dén stic khoé clia bénh nhan trong va sau phau thuat.
Cong thiic cau tao clia phéan tir halothane la:

F (|3I

I
F—C—(IJ—Br

I

F H

Halothane la dan xudt halogen cla
hydrocarbon, ¢6 tinh chat dac trung
va Ung duyng thuc tién. Dan xuat
halogen cua hydrocarbon la gi?
. Cé nhing tinh chét va ing dung trong
A Gay mé trudc phau thuat linh vuc nao?
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@ KHAI NIEM

2 Tim hiéu khai niém dan xuat halogen

Bang 15.1. Hydrocarbon va mét sé dan xuat halogen tuong lng

Hydrocarbon [ cH, CH,—CH, CH,=CH,
ol
CH~Cl | CH,—CH—Cl [ CH=CH—CI
CH,—Br | CH,—CH,—Br | CH,=C—Cl
Dan xuat & <I:|
halogen I o
CH,—Cl | CH,—CH,—Br (IIH=CH—C|
I
F CH,—CH,—| Cl
Br
@

Khi thay thé nguyén ti hydrogen trong phan t&i hydrocarbon
bang mot hay nhiéu nguyén tii halogen, ta dugc dan xudt
halogen ctia hydrocarbon.

&) PONGPHAN VA DANH PHAP
2 Tim hiéu vé cdng thiic ciu tao va cich goi tén cac dan xuat halogen
Vi du 1: Cach danh s6 thi tu mach carbon trong dan xuat halogen:

5 4 3 2 1 1 23 4 5 4 3 2 1
CH,CH,CH,CHCH,—Cl CH,CHCH,CHCH, Br—CH,CH,CH=CH,
| |

H ol Y | gH

Tén thay thé dugc dung dé€ goi tén dan xuédt halogen khi xem
nguyén t halogen 1a nhém thé, gan véi mach hydrocarbon.

Vi du 2: Dan xuét halogen ting véi cong thiic phén ti C,H,Cl c6 cac
dong phan va tén goi sau:

4 3 2 1 4 3 21
CH,CH,CH,CH;—CI CH,C H,CliHCHa
Cl
1-chlorobutane 2-chlorobutanse
CH, CH,
a 21 1 213
CH,CHCH,—ClI CH,(I:CH_.,
Cl
1-chioro-2-methyipropane 2-chloro-2-mathylpropans

Vi du 3: Tén thay thé cia mdt s6 dan xudt halogen chiia noi doi
hodc c6 tii 2 nguyén t6 halogen trong phan tu:

1 Em hay cho biét thanh
phdn cdc nguyén t0 0
trong dan xuat halogen
cta hydrocarbon.

©
Cho cdc chdt sau: CH.Br,
(1,0, F(=CF, HA,, H,
(0cl, (phosgene), Chdt nao
la dan xudt halogen cla
hydrocarbon?

2 QuansdtVidu 1vaVidy
2, cho biét céch dénh s6
thi tv mach carbon trong
dan xudt halogen va dan
xudt halogen cd cdc loai
dong phan cu tao nao.
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3 2 1
Br—CH,CH=CH, CH—CI
3
jI: Br
3-bromoprop-1-ene chlorofluoromethane 1,3-dibromobenzene

Mot s6 it dan xudt halogen dugc goi theo tén thudng
CHCI, CHBr, CELF~ CEEl

chloroform bromoform freon-113

o

« Dong phan cau tao clia dan xuat halogen gom c6 déng phan Viét cong thilc ciu tao va goi
mach carbon, dong phan vi tri lién két doi, lién két ba va  tén thay thé cla cic dong

dong phan vi tri nguyén tii halogen. phan dan xudt halogen cd
« Tén theo danh phép thay thé cua dan xuat halogen: cdng thic phan t GH,CL.

6 chi vi tri nhom thé-Ten nhom thé halogeno”  Tén hydrocarbon

Dan xuat co 2, 3 hoac 4, ... nguyén tii halogen giong nhau,
dung tiép dau ngi di, tri hodc tetra, ... trudc tén halogeno;
dan xudt co ti 2 nguyén t6 halogen, uu tién goi tén halogeno
theo thu ty a, b, c.

O \
Tén gdc — chiic thutng dung d€ goi ddn xuét halogen don gidn
Tén goc hydrocarbon + halide CH~CI
CH—CI CH,=CH—F  CH,=CHCH—Br
|
Cl
methylene chioride  vinyl flucride allyl bromide benzyl chioride
\. J
© TINH CHAT VAT LI

» Tim hiéu tinh chat vat li dan xuat halogen

O diéu kién thudng, mot s6 dan xuat c¢é phan tu khoi nhé (CH,E C,H.C], ...)
& thé khi, cac chat ¢6 phén tii khoéi 16n hon & thé long hodc ran.

Bang 15.2. Nhiét d6 s6i cia mot s6 dan xuat halogen™

] 3 Dua vao Bang 15.2, cho

Cong thiic o biét xu hudng bién déi
CH.X —78 nhiét d s6i cla cdc ddn
CH,CH.X - 38 xudt halogen theo chiéu
CH,[CH,LX 3 4 /1 102 tang do dai mach carbon
CH,[CH,].X 33 78 102 131 (ctng loai halogen) va
CH,[CH,].X 65 108 129 157 theo chiéu t3ng nguyén

T tlf khoi clia halogen tir F,

“ fluoro, chloro, bromo, iodo oo
) Nguén: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall. 0, B | cung goc alkyl).
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Cdc dén xudt halogen hau nhu khong tan trong nudc, tan tot trong cac dung moi

htiu co nhu hydrocarbon, ether, ...

o Nhiét d6 sbéi cia cac dan xuat
halogen c6 xu huéng tang dan theo
chiéu tang khoi igng phén tu.

« Dan xuat halogen khong tan trong
nuéc, nhung tan trong dung mai

Cho cdc cht ethanol (GH.0H) va
dichloromethane (CH,(l,) vao 2
ong nghiém chia dung dich CuSO,
loang, lac hdn hop va dé yén nhu
hinh bén. Cho biét 6ng nghiém nao

hitiu co nhu alcohol, ether, benzene. chia dichloromethane.
O \
Mot s6 dan xudt halogen 6 hoat tinh sinh hoc cao
Cl
CL\J:/U|
|F T c : cl J:HO\
F==C —CH—EBr
Halothane - Chit gy mé Dioxin — Chat cuc déc DDT - Chét c6 doc tinh cao

9 7
Q) TINH CHAT HOA HOC

Trong phan ti dan xuét halogen, do nguyeén tii halogen hiit electron nén c6 su
phan cuc vé phia nguyén tii halogen, lam gidm mat d¢ electron trén nguyén ti

carbon ctia nhém C-X (X la halogen).

1. Phén (ing thé nguyén tit halogen bang nhom OH
2 Tim hiéu thinghiém thuy phan bromoethane

Thi nghiém thuy phin bromoethane trong dung dich NaOH duigc
thuc hién nhu sau:

Buéc I: Lay khoang 2 mL bromoethane cho vao 6ng nghiém,
thém tiép khodng 3 mL nudc cat va lac manh. D€ 6n dinh,
sau do tach bo 16p chit 1ong phan trén (gom nudc va ion
Br"). Lap lai 2 lan, kiém tra nudc riia bang dung dich
AgNO, dén khi khong con vét van duc.

Thém tiép khoang 1 mL dung dich NaOH, dun nong nhe
va lac déu 6ng nghiém trong khoang 2 phut.

Dé ngudi hon hgp, acid hoa dung dich sau phéan tng
bang vai giot dung dich HNO,.

Nho vai giot dung dich AgNO, vao 6ng nghiém,

Budc 2:
Buidc 3:

Buidc 4:
xudt hién keét tia vang nhat.

®

4 Trong thi nghiém thuy
phan bromoethane, gii
thich tai sao can phdi rlia
ion Br".

5 Hay cho biét muc dich
cla viéc acid hod dung
dich sau thuy phn bang
dung dich HNO,. C6 thé
thay dung dich HNO,
bang dung dich H,S0,
hodc dung dich HC duoc
khong?

6 Gidi thich két qua ctia thi
nghiém & Budc 4.
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Phuong trinh hoa hoc ctia phan ting thuy phan bromoethane bing dung dich
NaOH:

CH,CH,~Br + NaOH —“ 5 CH,CH,~OH + NaBr

bromoethane ethanol

Dan xudt halogen ma nguyén ti halogen lién két véi nguyén i carbon no co
phan ting thé nhém —OH trong dung dich kiém, dun néng.

2. Phén ting tach hydrogen halide
2 Tim hiéu phan iing tach hydrogen halide
Khi dun s6i hén hgp gom chloroethane hodc 2-bromobutane véi KOH trong

ethanol, sé xay ra phan ting tach hydrogen halide.
H— CH,—CH—Cl — (O oo ¥ s CH,=CH, 7 Tong phdn (ng tach
- hydrogen  halide, cho
= CH—CH=CH=—CH, biét nguyén U hydrogen
F |H but-2-ene (81%)" G nguyén ti carbon

+ KOH, ethanal, ©

nao dugc tch cling vai
nguyen U halogen ra
khi dan xudt.

CH,—CH—CH—CH,
I - HBr

Br 3o CH,— CH,—CH=CH,
but-1-ene (19%)

« Cic dan xudt halogenoalkane c6 thé bi tich hydrogen halide dé Hoan thanh céc phuong tinh
tao thanh alkene. Truong hop c6 nhiéu alkene dugc tao thanh hod hoc:

A L e a) CH.Cl + KOH —
thi san phdm chinh dugc xac dinh theo quy tac Zaitsev. b) CH.CH,Br + NaOH —»

* Quy tac Zaitsev: Trong phan ting tach hydrogen halide (HX) ¢) CH,=CHCH,CI
ra khoi dan xuat halogen, nguyén tii halogen (X) uu tién tach ra Pl
g 2 g Y g d)CHSCHQBF +KOH, sthanol,
cung vdi nguyén tt hydrogen (H) 6 nguyén tii carbon bén canh &) GH.— CH —CH—CH
3 r 3 3
¢6 béc cao hon, tao ra san phiam chinh. (|:|_| (|3§
3

+ KOH, sthanol.
SRy

&) UNGDUNG

2 Tim hiéu iing dung va cach sit dung dan xuat halogen
Dan xudt halogen c6 nhiéu ting dung trong cac nganh céng nghi¢p nhu: lam
dung moi, la chit trung gian trong téng hgp chat htiu co nhu: alcohol, phenol, .. .;
la chit dau dé téng hgp polymer: CH,=CHCI téng hgp poly(vinyl chloride) -
PVC (Hinh 15.1a); mét san phdm thuong mai c6 tén Teflon dugc tong hgp tu

) Nguén: TW Graham Solomons, Graig B. Fryhle. Scott A. Snyder, Organic chemistry (2013), Wiley.
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CF,=CF,, la vit liéu siéu bén, dung ché tao chat déo ma sat thap,
lui trugt bang (Hinh 15.1b), chdo chéng dinh.

Dan xudt co6 hoat tinh nhu 2-bromo-2-chloro-1,1,1-trifluoroethane
(halothane) c6 tinh chat trg va an toan véi méi trudng bén trong
co thé, dugc dung lam thuéc gay mé trong phau thuat; dan xuat
chloroethane dugc sti dung lam chat gay té cuc bé thuong diung
trong thé thao.

Nhiéu dan xuat polyhalogen, thudng la ctia chlorine, c6 tac dung
diét séu bo, diét co, phong tru dich hai, kich thich sinh trudng
nén dugc san xudt lam thudc bao vé, thudc kich thich thuc vat.
Viéc st dung thuéc phéi tuén tht huéng dan ctia nha san xuét
vé liéu lugng, thai gian cach li dén khi thu hoach, khong nén
lam dung thuoc sé gy tac hai dén stic khoé con ngudi.

Trudc day, cac dan xuét chlorofluorocarbon (CFC) dugc dung phé bién
trong cong nghiép nhiét lanh, nhung gay tac hai nghiém trong dén
tang ozone, gop phéan gay hiéu ing nha kinh, bién d6i khi hau.
Han ché san xudt, st dung va hudng t6i xoa bé CFC la can thiét.

Cac dan xudt hydrofluorocarbon (HFC) va hydrofluoroether
(HFE) dugc dung phé bién trong cong nghiép nhiét lanh do khong
gay hai dén tang ozone.

(a) (5ng nhua lam tor vat lieu PVC (b) Luéi trugt bang lam tir nhua Teflon
A Hinh 15.1. Mét s6 Ung dung cta din xuit halogen

®

8 Hién nay, vi yéu 16 loi
nhugn ma van dé lam
dung thudc bdo vé thuc
vit, thudc kich thich
tang truong gay tac hai
nghiém trong dén st
khoé nquoi tiéu dung.
Hdy dua ra hudng gidi
quyét vé tinh trang trén.

A St dung thudc bao vé
thuc vat

« Dan xudt halogen dugc ting dung trong nhiéu linh vuc, nhu: lam dung moi

hiiu co, sdn xudt cac loai thuéc bao vé thyc vat, thudc tang trudng thuc vat,

chat déo, st dung trong cong nghiép nhiét lanh, ...

« Lam dung thu6c bao vé va thudc kich thich tang trudng thuyc vat gay tac hai

nghiém trong dén stc khoé ngudi tiéu dung.

« Thay thé cac dan xuat halogen chua chlorine bang fluorine trong cong nghiép

nhiét lanh lam giam tac hai dén tang ozone.
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1. Goi tén cac dan xuat halogen
CH,CH,CH,—Cl  CH,=CH—I  CI—CH,CH,CH,—Cl
(1) (2) (3)

CH,
I Br
CH,CHCH_—CI

(4) )

2. Cho so d6 bién doi ctia 1-chloropropane nhu sau:
CH,CH=CH, « ¥ CH,CH.CH,Cl —2_3 CH,CH.CH,OH
a) Goi tén loai phan ting (1), (2) va hoan thanh cac phuong trinh hoa hoc.
b) Thuc hién 2 phan tng theo so do trén khi thay hop chat CH,CH,CH,Cl
bang 2-bromobutane. Xac dinh san pham htiu co chinh (néu c6) trong cac
phan tng,

3. CFC la hgp chét khoé chdy, khong doc va tro vé mat hod hoc. Trude day CFC
cht yéu dugc st dung trong cong nghiép nhiét lanh. CFC khong gay hai & dieu
kién thuéng, nhung trén khi quyén cta Trai Dat, chiing ton tai trong khoang
100 ndm va khuéch tan lén tang binh luu. Duéi tac dung cua tia UV tu Mt
Troi, lién két C-Cl ctia CFC bi pha vo, tao ra goc Cl tu do. Theo udc tinh, moi
goc Cl tu do pha huy 1 triéu phén tii ozone. Viéc khong st dung CFC da gitp
16 héng tang ozone duge thu hep. Ngay nay ngudgi ta da st dung hgp chat nao
dé thay thé CFC trong cong nghiép lam lanh dé tranh viéc pha huy tang ozone?



ALCOHOL
| MuCTIEU | w

~ Néu dugdc khai niém alcohol; cong thic téng quat cla alcohol no, don
chic, rmach hd; khai niém vé bac cla alcohol; dac diém lién két va hinh
dang phan ti ctia methanol, ethanol.

— Viét dugc cong thic cau tao, goi dugc tén theo danh phap thay thé mét s6
alcohol don gian (C1-C5), tén théng thudng mot vai alcohol thuong gap.

- Trinh bay dugc dac diém vé tinh chat vat |i cla alcohol (trang thai,
xu huéng ctia nhiét do soi, d6 tan trong nudc), giai thich dugc anh hudng
clia lién két hydrogen dén nhiét dé soi va kha nang hoa tan trong nudc
cla cac alcohol.

— Trinh bay dugc tinh chét hod hoc cla alcohol: phan ting thé nguyén ta
hydrogen ctia nhém —COH (phén (ing chung ctia R—OH, phan ting riéng clia
polyalcohol); phan (g tao thanh alkene hodc ether; phan ng oxi hoa
alcohol bac |, bac Il thanh aldehyde, ketone bang CuQ; phan tng dét chay.

~ Thyc hién duoc cac thi.nghigm ddt chay ethanol, glycerol tac dung véi
copperl(ll) hydroxide; mé ta cac hién tugng thi nghiém va giai thich dugc
tinh chat hoa hoc cla alcohal.

- Trinh bay dugc ting dung clia alcohol, tac hai cla viéc lam dung ruou bia
va dd ubng co cén; néu duoc thai do, cach ting x( clia ¢4 nhan véi viéc
bao vé stic khoé ban than, gia dinh va cong déng.

- Trinh bay. duge phucng phéap digu ché ethanol bing phuong phap
hop nudc cdaethylene, [én men tinh bot, diéu ché glycerol ti propylene.

o

L

LO) Mot s6 loai thuc vat nhu tram,
bac ha, hoa hong, ... thudng c6
mui thom dé chiu va dac trung,
vi trong thanh phan hod hoc
cé chda hop chat menthol,
terpinen-4-ol hodc geraniol,
la cac alcohol. Alcohol la gi?
Alcohol co tinh chat vat Ii, hoad hoc nao va duoc Ung dung trong linh vuc gi?

A Hoa héng A Lébacha

i \ OH
OH
menthol terpinen-4-ol geraniol
(c6 trong cay bac ha) (co trong cay tram) (c6 trong hoa héng)
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& KHAINIEM VA CAU TRUC

» Tim hiéu cackhdi niém, cdu tric ctia alcohol

CH,—OH  CH,=CHCH,—OH OH~CH, ©—CH2— OH
OH OH

methanol prop-2-en-1-ol ethane-1,2-diol phenylmethanol

A Hinh 16.1. Céng thiic cau tao mét sé alcohol ‘| Quan sdt Hinh 16.1, cho

Khi thé mét nguyén tii hydrogen trong phén ti alkane bang mot biét trong cdc hop chdt

nhém hydroxy (-OH), sé hinh thanh hgp chatalcohol no, don chuic, hiiu co' da néu c nhom
mach hé, con goi la alkanol. chie ddc trung nao?

CH.,-OH, C,H.~OH, C,H~OH, ..., C,H,,,,—OH. 2 Quan sit Hinh 167

va Hinh 16.2, cho biét

Alcohol ¢6 tti 2 nhom OH tré 1én goi la alcohol da chiic hay nquyen tircarbon fién ké

olyalcohol, polyol. = R ,

PO POy vgi nhém chic hydroxy
gaod,  CHoCH-UH, SR-oRch,  SHCH=GH, 6 dic diém g7 Cich
OH OH OH OH OH OH OH OH OH xdc dinh bac alcohol nhu

ethane-1,2-diol propane-1,2-diol propane-1,3-diol  propane-1,2,3-triol o

thé nao!
Nhém OH lién két véi nguyén tii carbon cé bac khdc nhau sé
hinh thanh béc alcohol tuong ting.
CH,—CH,—OH  CH,=CHCH—OH
ethanol prop-2-en-1-ol 3 Quan st Hinh 163,
(alcohol bac | (alcohol bac 1) 7 e o %
— néu ddc diem lien ket
| trong phan ti methanol,
CH,—~CH=—Ch, CH,CH;—C—OH el
OH CH,
propan-2-ol 2-methylbutan-2-ol
(alcohol bac 1) (alcohol bac 1)

A Hinh 16.2. Bac cta alcohol

*' 4
Xac dinh bdc alcohol cla cdc
g’ hap chdt menthol, geraniol,
! ‘Hf : terpinen-4-ol ¢4 ¢ong thic
A5
-

‘
A\
“ cdu tao trong phan Mé dau.

(a) (b}
A Hinh 16.3. Mé hinh phan tir CH,OH (a) va C,H,OH (b)

e Alcohol la hgp chat hiiu co ¢6 nhom chiic hydroxy (-OH) lién két vdi
nguyén tii carbon no.

o Alcohol no, don chiic, mach hé cé cong thiic chungla C H
« Alcohol ¢6 nhiéu hon 1 nhom —OH goi la polyalcohol.

« Bac alcohol la bac ctia nguyén tii carbon lién két véi nhém -OH.

OH (n>1).

ntl
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&) DONG PHAN VA DANH PHAP
"> Tim hiéu vé cdng thifc cau tao va tén goi cacalcohol
Alcohol dugc goi tén theo tén thay thé hodc tén thong thuong.

Bang 16.1. Mot s6 dﬁng phén va tén thay thé ctia alcohol
- cho biét cich xdc dinh
CHj CH, CH,~OH CH, CH CH, mach carbon chinh va
GH:0 OH thit 1 cla cdc nguyén
propan-1-ol propan-2-ol tlf carbon trong phan U
CHaCH,CH,CH,=0H CH3CH; CHCH, alcohol.
OH
butan-1-ol butan-2-ol

CHy0 H3—CH—H2 OH CHa CHl:l \‘f /
| CH, C CH e %

/(- g h\\ ) N M&i nguyén tif carbon trong
2-methyl(propan}-ol S phan tir polyalcohol lién két

2-methylpropan-2-ol vdi khong qud 1 nhom —OH.

Tén théng thuong clia mét s6 alcohol thuéng gip:

CH,— OH CH,CH,— OH CH,=CHCH,— OH
methyl alcohol ethyl alcohol allyl alcohol :
Vit cong thiic cdu tao va goi
OCHQ_ et e T tn céc dong phan alcohol ¢6
OH OH OH OH OH cong thiic phan ti GH,.0.
benzyl alcohol ethylene glycol glycerol

®

« Cac alcohol no, don chiic, mach hé trong phén ti ¢ tii 3 nguyén tu carbon
tré lén c6 dong phan vi tri nhém -OH, c6 tii 4 nguyén tu carbon tré lén c6
thém dong phan mach carbon.

« Tén theo danh phap thay thé cua alcohol don chtic

« Ten theo danh phép thay thé cua alcohol da chiic
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©) TINH CHAT VAT Li
3 Tim hiéu tinh chat vt i alcohol

O didu kién thudng, cac alcohol no, don chiic, mach hé trong
phan td c6 s6 nguyén ti C < 12 & thé€ 16ng, ¢ s6 nguyén ti C > 12

& thé ran. CH,0OH va C,H,OH dé bay hoai, c6 mui dic trung; 5 Biét nhiet do soi cla
céc polyalcohol nhu C,H,(OH),, C,H,(OH), c6 d6 sanh"”. ethanol la 783 *(,
propane la —421 °C

Bang 16.2. Théng s6 vt li cia mot s6 alcohol ™ e \
B 000 va dimethyl ether la

Acohol Ig:_ﬁ ~248 “C_ G thich s
Fang Ao ma khac biét do.
CH,0OH 0,792 64,7 Tan vo han
CH,CH,0OH 0,789 78,3 Tan vo han
CH,CH,CH,0OH 0,804 97,2 Tan vo han
CH,=CHCH,CH 0,854 97,0 Tan vo han 6 Tuthong tin Bing 16,21
CH,[CH,J,0H Lovd 1157 2 Hinh 164, cho biét k3
CH[CH,],OH 0,820 138,0 2,7 o ,
— ndng hoa tan trong nudc
[I)H2 | 2 1,115 198,0 Tanvé han cla alcohol. B(j tan va
OH nhigt d s6i clia alcohol
CH,—CH—CH, , thgy doi thé n‘ap theo
(le (le (')H 1,260 290,0 Tan v6 han ChI?U tng khoi luong
phant?
©—CH2—OH 1,045 2053 38(17°C)
'-.?/H o"H '-.?/H O/H‘-- 'lai sa0 ethanol duoc ding
I | lam dung mai cho nhiéu loai
CH, VH GH I yH : '

nudc hoa?
4. Hinh 16.4. Lién két hydrogen giita ethanol véi nuéc

« O diéu kién thudng, cac alcohol ton tai & thé long hodc ran.

« Gita cac phan tt alcohol c6 lién két hydrogen lién phén tii nén c6 nhiét do
s6i cao hon hydrocarbon hodc ether co phéan tii khéi tuong duong. Nhiét do
s0i tang khi phan tit khai tang,

« Polyalcohol c6 nhiét d¢ soi cao hon alcohol don chiic c6 phan tu khoi
tuong duong.

« Do tao dugc lién két hydrogen v6i nuGe nén cac alcohol ¢6 phan tii khoi nho
tan t6t trong nudc, do tan giam khi s6 nguyén tii carbon tang,

) Ngudn: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall.
™ Nguén: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall; TW. Graham Solomons, Craig B. Gryhle, Scott A. Snyder,
Organic Chemistry (2013), Wiley.
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) TINH CHAT HOA HOC

5
g
=C* "%

S+
/ H

A Hinh 16.5. Su phan cuc cha lién két C-0 va O-H trong phan tiralcohol
Trong phan ti alcohol, lién két C-O va O-H phéan cuc vé phia

nguyén tu oxygen, 2 lién két nay quyét dinh cac tinh chat hod hoc
ctia alcohol.

1. Phan ting thé nquyén tir hydrogen ctia nhém —OH
2 Tim hiéu tinh chat chung ciia nhém —OH
Lién két O-H phan cuc manh vé phia oxygen nén nguyén tu
hydrogen ctia nhém —~OH dé tach ra khoi phan ti alcohol trong
m¢t s6 phan ting hod hoc, nhu phan ting véi kim loai kiem.
2C,H;OH +2Na — 2C,H,ONa + H,

ethyl alcohol sodium ethylate

HOCH,CH,OH + 2Na — NaOCH,CH,ONa + H,

ethylene glycol sodium ethylene glycolate

Alcohol ¢6 phén ting thé nguyén tii hydrogen ctia nhém —OH.

2. Phén ting tao thanh ether

» Tim hiéu phan iing tao ether ctia alcohol
Hai phén ti ethyl alcohol ¢6 thé tao thanh diethyl ether nhd xtc tac
dung dich H,SO, déc, dun nong.

2C,H,0H _H50. 46 M0°C , o 1y O_C,H, + H,0
diethyl ether
Khi dun cac alcohol khéac véi dung dich H,SO, dic & nhiét do
thich hop ciing thu dugc ether.

Phan ting gitia hai phan ti alcohol tao ether
ROH + HOR' —* 3 ROR' + H,0

®

7 Dua vao do am dién, néu
nguyén nhan gdy ra su
phan cuc vé phia nguyén
tlf oxygen cla 2 lién két
(—0va0-H.

8 Trong phdn (ng Vi
sodium, lien két nao
cla phan 1 alcohol bi
phan cat?

Vit phuong trinh hod hoc
CUa phdn ting:
CH,CH,CH,OH +K —»

Hon hop methanol v
ethanol ¢ thé tao thanh bao
nhiéu ether nho xc tdc dung
dich H,50, ddc, dun nong?
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3.Phan iing tao thanh alkene
2 Tim hiéu phan (ing tach nuéc tao thanh alkene ciia alcohol

Din hoi ethanol qua 6ng st chiia bot Al,O, nung néng"” hodc dun
ethanol v6i H,SO, dic & khoang 170 °C, sé tao thanh ethene.

CH,CH, — OH H,S0, dic, 170 °C

> CH2= EH2 + HZO
ethene

Khi alcohol ¢6 2 hodc 3 vi tri nguyén ti hydrogen tach véi nhom

OH, su tach nudc tuan theo quy tac Zaitsev.

— - CH—CH=CH=CH, " Ui& phuong tinh hod hoc

GGl D280, 8070 but-2-ene (80%)" cla phin (ng tao thanh
R . =H,0 alkene tir propan-1-ol & diéu
W ——— - CH,—CH,—CH=CH, & thich hop.

but-1-ene (209%)

Phén ting tach nudc tii alkanol tao ra oalkene
C,Hz.OH —==5 CH, +H;0
C6 thé du doan san phdm chinh va phu ctia phan (ing dya vao quy tac Zaitsev.

4. Phan ting oxi hoa alcohol

2 Tim hiéu phan {ng oxi hoa hoan toan
Thi nghiém 1. Phan (ing dot chay ethanol
Dung cu: dia sti, 6ng hut nho giot, que dom dai.
Hoa chét: con 90°. 11 Tién hanh Thi nghiém 1,
Tién hanh: Lay khoang 2 mL con cho vao dia su, diing que dom quan sdt hién tugng.
chédm Itia d€ con chay.
Phuong trinh hod hoc ctia phan ting:

CHUY /
o . L L Luu ¥ yéu t an toan khi dot

2 Tim hiéu phan ting oxi hod khdng hoan toan chdy alcohol vi phn g
Trong diéu kién thich hgp, moét s6 alcohol bi oxi hod khéng hoan chéy dién ra nhanh, manh va

C,HsOH(/) + 304(9) i 2C0,(g) + 3H,0(g) A Hjs = -1 234,83 K]

toan thanh aldehyde hodc ketone. 104 nhiéu nhiét.

CH,CH,OH + CuO —“— CH,—CHO + Cu + H,0
ethyl alcohol acetic aldehyde

Tiét phuong tinh hod

CHy=CH—CH, + CuO A CH=G—CH, + Cu+ HO

OH . 0 hoc cla phdn g oxi hod
isopropyl alcohol acetone pmpan—1—o| béng o, tao
( diéu kién trén, alcohol bac ITT khong bi oxi hod. thanh aldehyde.

) Ngudn: Lawrie Ryan, Roger Norris, Cambridge International AS and A Level Chemistry Coursebook (2014, 2™ edition),
Cambridge University Press, United Kingdom.
) Ngudn: William H. Brown, Thomas Poon, Introduction to Organic chemistry (2016), Wiley.

104



Alcohol tham gia phan ting chay (phan ting oxi hoa hoan toan) va phan ting

oxi hoa khong hoan toan:

* Alcohol + oxygen — carbon dioxide + nuéc

« R—CH,0H=L2s R—CH=0

alcohol bac | aldehyde
(@)
*» R— (IIH—R'A R—C—R
]
OH (@]
alcohol bac I ketone

5. Phan ting riéng ctia polyalcohol

» Thi nghiém tinh chat dac trung ciia polyalcohol

Thi nghiém 2. Phan ting cua glycerol véi copper(IT) hydroxide

Dung cu: 6ng nghiém, 6ng hit nho giot, gia do.
Hoa chat: glycerol, ethanol, dung dich NaOH 10%, dung dich

CuSO, 2%.

Tién hanh:

Budc I:  Cho vao 2 6ng nghiém, méi 6ng khodng 1 mL dung dich
CuSO,, ghi s6 thii tu (1) va (2).

Buidc 2:  Thém khoang 2 mL dung dich NaOH vao 2 6ng nghiém.

Budc 3:  Cho khoang 1 mL glycerol vao 6ng nghiém (1), khoang
1 mL ethanol vao 6ng nghiém (2).

Budc 4: Lac déu va dé 2 6ng nghiém 6n dinh.

Phuong trinh hod hoc ctia phan ting:
2C;H¢(OH), + Cu(OH), — [C,;Hs(CH),0].Cu + 2H,0

glycerol copper(ll) glycerate

Cac polyalcohol ¢6 cac nhom —OH lién ké nhu ethylene glycol,
glycerol, ... c6 thé tao phiic chdt véi Cu(OH),, san phdm c6
mau xanh dac trung.

i"

12 Tién hanh Thi nghiém 2,
quan st hién tugng ¢ hai
ong nghiém (1) va (2).
Viét phuong trinh hod
hoc clia phan (ing xdy ra
0 Budc 2.

H
cH—0o”  HO—CH,

I I
CH=0O=Cu=—0O—CH

| ~ |
CH—OH  O—CH,

phiic chat cha copper(ll)
hydroxide véi glycerol

Irinh  bay phuong phdp
hod hoc nhan biét hai cht
methyl alcohol va ethylene
glycol.
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&) UNG DUNG VA DIEU CHE
» Tim hiéu mét sd iing dung ctia alcohol
Methanol, ethanol la dung moi phd bién cho nhiéu nganh 13 Boc théng tin vé nhing

cong nghiép, co chi phi thap va it ddc hai hon cac dan xuét halogen, tng dung cla alcohol,
dung lam nhién liéu cho déng co dot trong, chat trung gian dé nhin ¥t vai o
téng hgp chat hitu co, ... alcohol trong ddi- stng,
Glycerol dugc dung trong cac linh vic thuc pham va d6 uoéng, sdn xuat.

sti dung trong y t€, dugc phdm va mi pham.

Bia, rugu va cac loai nudc pha ché nhu cocktail la d6 uéng cé con,
v6i ham lugng ethanol khac nhau.

Khi lam dung d6 uéng cé cén, cé thé lam tén thit kinh té
gia tang téi pham bao luc, tic ché nao, giam nhip thd, gidm nhip tim,

phan xa cham, gy do gidc, gay tai nan giao thong; gay ra cac bénh A Titndm 1965 - 2006,
vé gan nhu gan nhiém mg, viém gan, xd gan; lam tang huyét ap, tat ca 6 to tham gia
A . pe e \ cuoc dua Indianapolis
viém loét, xudt huyét da day, ... 500, Indiana, My, déu
stf dung methanol lam
nhién liéu
« Nhiéu alcohol dugc ting dung rong réi trong cac linh vyc:
do udng, dugc pham, mi pham, y té, pham nhu¢m hodc lam
nhién liéu, ... 14 Néu y kien cla em v
« Lam dung d6 uong c6 con sé gay hai cho stic khoé, gay tai nan thuc trang xd hoi trong
khi tham gia giao thong, ... cdch st dung rugu, bia

hién nay. Lam thé nao dé
bdo vé stickhoé ban than,

gia dinh va cong dong
Dua trén tinh chdt nao € st dung methanol va ethanol lam nhién liéu thay thé cho lién quan dén do udng
dong co dot trong? o con?

CHUY /
Biéu 36, Nghi dinh 117/2020 /NB-CP clia Chinh pht quy dinh, nquoi chua dG 18 tudi st dung ruou bia,
56 bi phat canh cdo hodc phat tién tir 200 000 — 500 000 dong; dong thai phat tién cha me tif
500 000 — 1000 000 déng.

» Tim hiéu phuong phap diéu ché alcohol

Ethanol

Héu hét ethanol dung trong cong nghiép dugc diéu ché ti ethylene 15 (6 nhiing phuong phdp

bang phan ting hgp nudc, xtc tac acid. pho bién nao dé diéu ché
CH,=CH, + H,O0 %" , CH,CH,OH ethanol?

Phuong phap sinh hoa st dung enzyme dé 1én men tinh bot va cac
loai dudng trong tu nhién, chuyén hoa thanh ethanol.
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(CoHioOs)y +NHO —2™ 5 nC,H,,O, @

Em A P gluross Trong nhiéu gia dinh, thuong
CeHi,0y —— 2C,H;CH + 2CO, ngdm cdc loai thdo duoc nhu
Glycerol cli dinh ldng, 11, gling, nhan
Glycerol dugc tong hop tii propylene theo so doé: sam, trdi nhau, . . . vai rou
CL. 450 °C Cl. + H.O dé sit dung Phuong php
CH,= CHCH, —*——— CH,=CH— ?Hz ——== én (ng dung tinh chét nao
Cl clia ethanol vao di sdng?
(i‘,HQ—(IJH—(i“,HZ - NeOH ?HQ—?H—(I_‘,HZ
Cl OH ClI OH OH OH

Mot higng 16n glycerol thu dugc tir qua trinh thuy phan chét béo.

tinh bot.

Ethanol dugc diéu ché bang phan ting hgp nudc clia ethylene hoic 1én men

o Glycerol dugc diéu ché tii propylene hodc chét béo.

1.

2,

3.

A \

Viét phuong trinh hod hoc ctia cac phan (ing xdy ra theo so d6 sau:

C.H,, O (glucose)

612
(1}
(3)
CH,= CH, =2 C,H,0H —“ CH,CHO
(2)

CO

2
Khi chung cit rugu gao theo phuong phap ndu rugu truyén thong, tai sao
khong nén dun séi qua manh?
Theo hudng dan cta T6 chuc Y té€ Thé gidi (WHO) vé cach pha ché nudc rtia
tay kho bang alcohol, nguyén liéu can cé: isopropyl alcohol 99,8% hoéc ethyl
alcohol 96°, hydrogen peroxide 3%, glycerol 98% va nudc cat. Thanh phan %
theo thé tich cac chat nhu sau:
» Isopropyl alcohol 75,15% hoidc ethyl alcohol 83,33%, c6 tac dung khii triing,
» Glycerol 1,45%, giti dm da tay.
« Hydrogen peroxide 4,17%, loai bo cac bao tu vi khuan nhiém trong dung
dich.
o Thanh phén con lai la nudc cat hodc nudce s6i dé ngudi.
Mo ta cach thuc hién va pha ché 5 lit nudc rta tay kho ti cac nguyén liéu
trén (c6 thé thém mét it huong liéu hodc tinh dau d€ gidm bét mui alcohol va
tao cam giac dé chiu).
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,

- Néu dugc khéi niem vé phenol, tén goi, cong thuic cau tao mét s6 phenol
don gidn, dac diém cdu tao va hinh dang phéan tr ctia phenol.

— Néu dugc tinh chét vat Ii (trang théi, nhiét d6 néng chay, do tan trong
nudc) ctia phenol. _

- Trinh bay dugc tinh chéat hod hoc co ban cla phenol: phéan Ung thé H
dnhom OH (tinh acid: théng qua phan tng vdi sodium hydroxide, sodium
carbonate), phan (ing thé & vong thom (tac dung vdi nudc bromine,
vai HNQ, dac trong H,SO, dac).

- Thuc hién dugc (hoac quan sat video, qua mé ta) thi nghiém ctia phenol
vdi sodium hydroxide, sodium carbonate, v&i nudc bromine, vdi HNO,
dac trong H,50, dac; mo ta hien tugng thi nghiém, giai thich dugc tinh
chét hod hoc cia phenol.

~Trinh bay duogc ting dung ctia phenol va diéu ché phenol (tlr cumene va
tu nhua than d4).

e o

Hexylresorcinol 1a chat cé tinh gay té cuc bo, tinh khir tring va tdy giun, dung dich
hexylresorcinol 0,1% ding dé stc miéng c6 tac dung diét khuan, Hexylresorcinol Ia
hop chét phenol, ciing véi mot s6 phenol va dan xudt phenol khic co tac dung khir
trung, diét ndm maéc. Mét s6 phenol ¢ kha nang chéng oxi hod, dugc st dung trong
bao quan thuc pham, mi phdm nhu E320, E321.

Phencl 1a gi7 Phenol €6 cau tao; tinh chat va ung dungtrong linh vuc nao?

OH
\/\/jpj/OH )
\O
hexylresorcinel E320 E321
(hay 4-hexylresorcinol) 2-tert-butyl-4-methoxyphenol 2,6-di (tert-butyl)-4-methylphenol

&) KHAINIEM VA CAU TRUC

2 Tim hiéu khai niém phenol
Phenol 12 hgp chat trong phén ti c6 mét hodc nhiéu nhém hydroxy lién két truc tiép
v6i nguyén ti carbon clia vong benzene. Phenol ciing la tén ctia chat don gian

nhat (monohydroxybenzene) trong nhém cac hgp chat phenol.

OH OH OH sk .
Ak N2 1 Quan sét cic hop chat
©© phenol, cho biét ddc diém
cia nhém OH giong va
OH

khéc nhém OH trong phdn
phenol 2-methylphenol 1-naphthol hydroquinone 1 alcohol nhu thé nao.
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» Tim hiéu dac diém cau tao va hinh dang phan ti phenol
Phenol don gidan nhdt c6 cong thiic phan ti C.H,O va cong thiic ciu tao
C.H.~OH hoic

.
0y

Mat do electron trén nguyén ti oxygen bi dich chuyén mot

phén vao vong benzene lam ting sy phan cuc cua lién két O-H,

dong thoi mat do electron trong vong benzene ting, gy ra céc 2 Quan sdt cong thifc cdu
tinh chit d nhém —~OH va trong vong benzene ctia phenol. tao cla phenol, cho
biét cdc vi tri giau mat
d0 electron trong vong
benzene. Nhom phenyl
hdt electron, lam anh
hudng nhu thé nao dén
lién két 0-H?

(a) (b)

A Hinh 17.1. Mé hinh qua cau - thanh ndi (a) va mo hinh diic (b) clia phén tif phenol

f’ﬁ:
Chat nao sau day thuoc loai
phenol?

« Phenol I3 nhiing hgp chat hiiu co trong phan ti c6 nhém -OH

lién két truc ti€p v4i nguyén th carbon clia vong benzene. H.C —©—OH
« Phenol c6 nhom phenyl htit electron, lam giam méat d6 electron

& nguyén tii oxygen, dan dén tang su phan cuc cua lién két O-H
(so vai alcohol), dong thoi lam tang mat do electron trong vong ©—cHz—0H
benzene, nhiéu nhat & cac vi tri ortho va para. b)

& TINH CHAT VAT Li

2 Tim hiéu tinh chat vat li cta phenol
Phenol la tinh thé khéng mau, dé chay riia, chuyén thanh mau hong do hut am
va bi oxi hod chdm trong khong khi.
Phenol tao dugc lién két hydrogen gitia cdc phan tii va véi phan tu nudc, dan dén
nhiét d6 nong chay, nhiét do s6i ctia phenol cao hon va do hoa tan trong nudc tét
hon mét s6 hydrocarbon thom khéc nhu benzene, toluene, ...
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Bang 17.1.Théng s6 vat li cia mét s6 hdp chét chifa vong benzene"”

Chit s 3 Docthdngtintrong Bang
phenol 17.1 va Hinh 17.2, s0
benzene sanh nhiét d6 nong chay
toluene ctia phenol voi cac hop

] chat con lai. Gidi thich,
H | 3
O
H " H
’
QO
(a)

(b)
A Hinh 17.2. Lién két hydrogen giifa cac phan tif phenol (a) va phenol véi nudc (b)

« Phenol la chat ran, khong mau; phenol déc, géy bong cho da. Phenol it tan
trong nudc lanh, tan vo han trong nude ¢ 66 °C, tan tot trong ethanol.

« Cac phenol co6 nhiét do nong chay, nhi¢t do soi cao hon cdc hydrocarbon
thom c6 khéi lugng phan ti tuong duong,

€) TINH CHAT HOA HOC
1. Phan ting thé nguyén tif hydrogen ciia nhom OH: Tinh acid
» Tim hiéu tinh acid cta phenol

Trong dung dich, phenol phan li khéng hoan toan tao ra ion H™: 4 So sanh khd ndng phén
CH:oH — A FeH,01 ( & B/ &= 1107 Ung cla phenol  ve
phenol ion phenolate ethanol khi tac dung vai

NaOH.

Phenol thé hién tinh acid yéu. Dung dich phenol khéng lam déi

mau quy tim. Tinh acid cia phenol thé hién qua phan ting véi

dung dich sodium hydroxide, sodium carbonate, ...

Thi nghiém 1. Phenol phan ting véi dung dich NaOH

Dung cu: 6ng nghiém, 6ng hut nho giot, gia do, gang tay, kinh

bao ho.

Hoa chat: phenol, dung dich NaOH 1 M, nudc cat.

Tién hanh:

Budc I:  Lac déu hon hgp phenol 16ng véi nude dé tao huyén
phu.. Lay lan lugt 1 mL phenol dang huyén phu cho vao 2
6ng nghiém, danh s6 thu tu (1) va (2).

5 Tién hanh Thi nghiém 1,
quan sdt khd ndng hod
fan cla phenol trong
nudc. Néu hién tuong
va gidi thich két qua thi
nghiém.

) Ngudn: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall.
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Budc 2:  'Thém tiép 1 mL nudc cat vao ong nghiém (1),
1 mL dung dich NaOH vao 6ng nghiém (2).
Lac déu va dé€ 6n dinh 2 6ng nghiém.
Phuong trinh hoa hoc ctia phén ting:
C¢H:OH + NaOH — C;H:ONa + H,O
sodium phenolate

Thi nghiém 2. Phenol phén ting v6i dung dich Na,CO,
Dung cu: 6ng nghiém, 6ng hit nho giot, gid do, gang tay, 6 Tién hanh Thi nghiém 2, néu hién

kinh béo hé. tugng thinghiem quan sdt dugc.
Hoa chdat: phenol dang huyén phu véi nuéc, dung dich -
Na,CO, 1 M.

Tién hanh:

Budc I:  Lay khoang 2 mL phenol dang huyén phu cho

Tir két qud ctla Thi nghiém 1, khi thém
tiép khoang 1 mL dung dich HC vao
Ong nghiém (2), |3c déu va dé on dinh.
Quan sat thdy chét Iong phan thanh 2
|6p nhu6ng nghiém (1). Gidi thich hién
tuong theo m .

vao 6ng nghiém.
Buidc 2:  Thém tiép tii tii dén hét 2 mL dung dich Na,CO,.
Phuong trinh hoa hoc ctia phan ting:
C¢H;OH + Na,CO, — C,H.ONa + NaHCO,

CHUY /

« Phenol théhién tinh acid yéu, dung dich phenol khong Vi phenol gdy ngd doc qua duting
lam quy tim d6i mau. miéng, gdy bong cho da va mat, nén
« Do nhom phenyl hit electron, lam ting sy phén cuc phdi st dung gang tay, kinh bdo ho khi
ctia lién két O-H, dan dén tinh acid ctia phenol. ti€n hanh cdc thi nghiém.

2. Phan iing thé nguyén tir hydrogen cia vong benzene
Khi tham gia phan tng thé nguyén tu hydrogen ctia vong benzene, phan tu
phenol uvu tién thé nguyén ti hydrogen & céac vi tri 2, 4, 6.
2 Tim hiéu phan img thé nguyén ti H cia vong benzene
Thi nghiém 3. Phan ting ctia phenol véi nudc bromine
Dung cu: 6ng nghiém, 6ng hit nho giot, gid o, gang tay, kinh bao hé. 7 Tién hanh Thi nghiém 3,

Hoa chat: dung dich phenol, nuéc bromine. néu hién tugng quan sdt
Tién hanh: dugc va gidi thich két qua
Buide 1: Lay khoang 2 mL dung dich phenol cho vao 6ng nghiém. thi nghiérn,

Buige 2: Thém tiép vai giot nudc bromine.,
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Phuong trinh hoé hoc ctia phan ting;

OH OH
Br Br
+ 335 — + 3HBr
Br

2.4 6-tribromophenol
(két tia mau trang)

Thi nghiém 4. Phan ing cta phenol v6i HNO, dic trong H,SO, dic

Phdn ting thé nguyén ti hydrogen ctia vong benzene trong hgp chat phenol bang

nhom nitro (-NO,) dugc thuc hién nhu sau:

Budc 1:  Dung thia thuy tinh ldy vai tinh thé phenol cho vao 6ng nghiém, thém
tiép khodng 1 mL dung dich H,SO, dic, dun nhe hén hgp dén khi thu
dugc dung dich mau do nhat, dong nhat.

Budc 2: D€ nguodi va dat 6ng nghiém vao c6c nudc da, nho tu tii khoédng 1 mL
dung dich HNO, dac vao 6ng nghiém va lac déu, dung dich c6 mau do sam.

Budc 3:  Pun cach thuy hon hgp trong khoang 15 phut, dung dich trg lai mau
do (nhu sau Budc 1), sau dé dé nguoi.

Buige 4:  Dung khoang 5 mL nudc cdt trang déu 6ng nghiém, rét hon hgp vao
cOc¢ nudc lanh, dé 6n dinh, picric acid tach ra két tia mau vang.

Phuong trinh hoa hoc ctia phén ting:

OH
ON NO, A ‘
+ 3HO-NQ, 50 & @ + 3H,0 \ Ch_at o-nitrophenol
va p-nitro-phenol  duc
NO,

si dung trong sdn Xudt
2,4,6-trinitrophenol thudc diét trlr ndm moc va
(két tha mau vang) sdu bo Viét phuong trinh

hod hoc cla phin (ng
dieu ché o-nitrophenol va
Nhom OH lam ting khé nang phan ting thé nguyén tii hydrogen p-nitrophenol  tlr  phenol
trong vong benzene ctia phenol (dé thé nguyén tii hydrogen hon va dung dich HNO, loang

OH

so vdi benzene). Uu tién thé nguyén tii hydrogen & cdc vi tri (phan tng xdy ra & nhiét do
ortho (o-) va para (p-) ctia phenol. thutng).

O w
PICRIC ACID LA MOT CHAT NG

Picric acid duoc st dung trong san xudt chat nd, diém, pin dién; diing dé diéu khdc vat liéu bang dong,
san xuat thuy tinh mau, diing trong cong nghiép thudc da va pham nhudm. Picric acid rdt dé bt nhiét va
c0 thé phdt nd néu tiép xic véi ngudn nhiét, ngon I(ia, ma st hodc va cham.

\, J
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&) UNG DUNG VA DIEU CHE

2 Tim hiéu tng dung ctia phenol
Dung dich phenol & nong d¢ thap dugc sti dung nhu chét sat tring, diét nim,
vi khudn, virus, thudc ting truong thuc vat. Trong cong nghiép, phenol la
nguyén liéu ban dau dé€ san xuat chat déo, chat két dinh (phenol formaldehyde),
chét nd (picric acid), tong hgp dugc phdm (aspirin, paracetamol) hay san xuat
thu6c nhudém azo.

» Tim hiéu cach diéu ché phenol
Trong cong nghiép, phenol dugc diéu ché bang cach: oxi hod
cumene (isopropylbenzene) nh¢ oxygen trong khong khi, sau do
thuy phan bang dung dich H,SO, loang. 8 Liét ké mt so (ng dung
khdc cta phenol trong doi

CH,~CH-CH, s0ng, san xuat, y hoc.

i
©2505‘7 ©+CHCCHG

Ngoai ra, mét lugng 16n phenol dugc téch tii nhua than da.

« Phenol dugc sti dung pho bién trong linh vuc sdn xudt nhu: chat sat triing,
diét ndm, vi khudn, chat bao quan, chat déo, chit két dinh, dugc phim,
phdm nhuom, ...

« Phenol thuong dugc diéu ché tii cumene va dugc tach ra tii nhya than da.

@

Chdt bdo quan thurc pham dugc ding phd bién trong nganh thirc pham ché bién san. Cac chdt BHA,
BHT thudng ding cho cdc san pham do hap, thuc pham ddng géi, nudc chdm, nudc gidi khat, . ..
Bén canh lgi ich trong bdo quan thuc pham, cc chdt nay cling gay hai cho stickhoé con nguti néu st dung
thi gian dai. Hay néu quan diém clia em vé van dé st dung cdc loai thuc pham ché bién sdn.
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1. a) Viét cong thiic phan ti va cong thiic cdu tao ctia phenol don gian nhat.
b) Phenol phan ting v6i dung dich potassium hydroxide. Tén ctia loai phan ting
la gi? Viét phuong trinh hod hoc ctia phdn ting.

2. Vi€t cong thiic cau tao cac dong phan phenol c6 cong thiic phan tii C,HO.
Goi tén cac dong phan do.

3. Giai thich vi sao phenol cé phan ting thé véi dung dich bromine dé dang hon
benzene.

4. Aspirin dugc st dung d€ ha sot va giam dau nhe dén trung binh do tinh trang
dau nhtic cg, ring, cdm lanh dau ddu va sung tiy do viém khép. Phuong trinh
hoa hoc diéu ché aspirin tii salicylic acid dugc biéu dién nhu sau:

o
2 !
o “~OH
~
OH o o i +  CHy=COOH
* CHs= E- O-E- CH, B ——
QCOCH,
OH
salicylic acid acetic anhydride acetylsalicylic acid (aspirin) acetic acid

a) Salicylic acid chia nhiing nhom chiic nao?
b) Nhom chiiic nao ctia salicylic acid da tham gia phan ting trén?



HOP CHAT CARBONYL
uc iy

— Néu dugc khai niérm hop chét carbonyl (aldehyde va ketone).

- Goi dugc tén theo danh phép thay thé mét s6 hgp chat carbonyl don
gidn (C1 - C5); tén théng thuding mét vai hap chét carbonyl thudng gap,

- Mo ta d‘uac dac di ém lién két ctia nhém chic carbonyl, hinh dang phan

ja-aldehyde, ketone: Phan ting kh
fﬂﬁ%é‘ﬁdehyde (v6i nudc bromine,
; P fn ung cong vao nhém

X

hodc qua mé ta) céc thi

OH),/OH", phén ting tao

em, gidi thich dugc tinh

va xac dinh duoc hgp chét c6 chia

mgamm hap chéﬁtarb@nyl% phuong phap diéu ché
3y cach oxi hgﬁ,&ﬂwm&&a ché acetone tir cumene,

=7

A Progesteron A 11-cis-retinal

@HOp chat carbonyl don gidn nhat la aldehyde va ketone don chiic. Ching c6 nhiéu
Uing dung trong nganh cong nghiép hoa chat cing nhu trong thién nhién. Chang han,
progesteron la hormon ctia n(r gidi, 11-cis-retinal rat can thiét cho kha nang nhin clia mét.
Hop chat carbonyl la gi? Aldehyde va ketone ¢ dac diém gi vé tinh chat vat Ii va hod hoc?
Vai trd clia chiing trong doi séng nhu thé nao?
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& KHAINIEM, DACDIEM LIEN KET

2 Tim hiéu khai niém, d@ac diém cau tao hop chat carbonyl

formaldehyde acetaldehyde

A Hinh 18.1. Ciu tric phan tif ciia mét s8 hop chéat carbonyl

Hop chét carbonyl 1a cac hgp chét hitu co trong phan ti ¢6 chia

nhém :C = O (nh6m carbonyl). Aldehyde, ketone thuoc loai hop
chat carbonyl.

Aldehyde la hgp chat hiiu co trong phéan ti ¢c6 nhém —-CHO lién

két tryc ti€p voi nguyén tu carbon (ctia goc hydrocarbon hodc

nhém -CHO) hoédc nguyén ti hydrogen.

Ketone la hgp chat hiiu co c6 nhém carbonyl lién két véi 2 goc
hydrocarbon.

Trong nhom carbonyl, nguyén tu

carbon lién két véi nguyén ti oxygen

bang 1 lién két o bén va 1 lién két n

~1200] 0==9 lém bén. Lién két di C=0 va 2 lién két

don ndm trén 1 mit phang, goc lién két

khodang 120°. Lién két d6i C=0 phan cuic

A Hinh 18.2. Cau tric cta va phia nguyén £ oxygen.

nhom chic carbonyl

Aldehyde, ketone don chtic trong phan tui chi chda 1 nhém carbonyl.
Céc g6c hydrocarbon c6 thé no, khéng no, thom.

Vi du 1. Methanal (HCHO), ethanal (CH,CHO), propanal
(C,H.CHO), ... la nhiing chat d4u tién trong day déng dang ctia
aldehyde no, don chiic, mach hg; chiung cé céng thiic chung la
C,H,,O (n = 1). Acrolein (CH,=CHCHO) la aldehyde khéng no;
benzaldehyde (C,H.CHO) la aldehyde thom.

Acetone (CH,COCH,), ethyl methyl ketone (CH,CH,COCH,) la
nhting ketone no.

Aldehyde, ketone da chtic trong phén tii c6 2 hay nhiéu nhoém carbonyl.
Vi du 2: ethanedial (O=CH-CH=0) la aldehyde da chtic.

Hop chat carbonyl la hgp chat chiia nhém carbonyl trong
phan tii.
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acetone

1 Quan sdt Hinh 18.1, nhdn
xét dac diém chung vé cdu
tao cla formaldehyde,
acetaldehyde (aldehyde)
va acetone (ketone). Hay
mo ta hinh dang phan
tr cla formaldehyde va
acetaldehyde,

Viét cong thitc ciu tao cic
dong phan clia hop chat
carbonyl & cong  thic
phan ti CH0. (hdt nao
la aldehyde, chat nao I3
ketone!



¢) DANH PHAP

2 Tim hiéu cach goi tén hop chat carbonyl
Bang 18.1. Céng thuic cdu tao va tén ciia moét s aldehyde, ketone

Aldehyde
Gong thiccfutao | 1" “‘t‘:";:i:'é‘ phap Tén thong thubng
HCHO methanal formaldehyde
CH,CHO ethanal acetaldehyde
C,H,CHO propanal propionaldehyde
CH,CH,CH,CHO |butanal butyraldehyde
CH,[CH,],CHO pentanal valeraldehyde
(CH,),CHCH,CHO | 3-methylbutanal isovaleraldehyde
CH,=CHCHO propenal acrolein (acrylaldehyde)
CsH:CHO phenylmethanal benzaldehyde
Gngthicciutao | o “‘&1:‘:2: phap Tén thong thubng
CH,COCH, propanane acetone
CH-COCH, 1-phenylethan-1-one | acetophenone
CeH L0 H; diphenylmethanone | benzophenone

o

% Aldehyde:

Tén theo danh phap thay thé cua aldehyde don chiic mach ho:

Tén hydrocarbon tuong dng (b kite dcusi) <l

Danh s6 cdc nguyén tii carbon ¢ mach chinh bat dau & nguyeén

tl carbon ctia nhom -CHO.

« Ketone:

Tén theo danh phdp thay thé ciia ketone don chiic mach hg:
Ten hycrocarbon tuong ng (b3 ki e s cusi) ~ 56 chivitrinhémcarbonyl

Danh s6 cac nguyeén tu carbon & mach chinh bét dau ti nguyén

ti carbon gan nhom >C=0 nhét.

2 Dua vao Bang 18.1, rit
ra cach goi tén theo
danh phdp thay thé clia
aldehyde so vdi ketone.

3 Goi t#n theo danh phdp
thay thé dlia cac hop chat
carbonyl CHO daviet Gten.

&
~’
o Goi tén theo danh phdp
thay thé cla cic hop chat
carbonyl sau:
a) ((H,),CHCHO
b) CH,(H,(H,LOCH,
¢) CH.CH=C(CH,)CHO
» Vgt cong thiic cau fao clia
cdchop chét sau;
a) 2-methylbutanal;
b) but-3-enal.

@

Tim hiéu mot s0 hop chat
carbonyl dugrc tim théy trong
thién nhién. Néu vai tro cla
chiing trong doi song.

- one

®

\
Ketone ¢4 thé goi theo tén gdc chiic: tén gac hydrocarbon lién két vdinhom carbonyl (theo trinh tu chil cai) i dén tir ketone.
(ong thitc cau tao Tén theo danh phép thay thé | Tén goc - chic

(H,COCH,CH, butanone ethyl methyl ketone

GH,COCH, pentan-3-one diethyl ketone

(H,COCH=CH, but-3-en -2-one methyl vinyl ketone

(H.(H,COCH, 1-phenylpropan-2-one benzyl methyl ketone

A
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©) TINH CHAT VAT Li

2 Tim hiéu trang thai, nhiét d6 s6i va tinh tan cia hgp chat carbonyl

Bang 18.2. Théng s6 vat li ciia mét s6 hop chat carbonyl”
Hgp chit carbonyl Nh |
4 Dua vao Béng 18.2 hay

HCHO 91 Tan nhiéu nhan xét su'thay doi trang
CH,CHO 21 Tan vd han Tal ,nhiét“dé ,,Sﬁi ‘ l?:@

- tan cdia mot s6 hgp chat
o : L. carbonyl Khi s6 ngﬂzén tl
OflHLOLENY 8 ! carbon tang dén,
(CH,),CHCHO 61 1
CH,[CH.],CHO 103 -
(CH,),CHCH,CHO 03 -
CH,[CH,],CHO 129 0,1
CH.,=CHCHO 52 40
C¢HsCHO 179 03
CH,COCH, 56 Tan vo han
CH.COC,H; 80 % éy sdp xép theo thif tutdng
C,H;COC.H; 101 5 dan nhiét d soi cdc chét sau:
C.H,COCH, 202 02 acetaldehyde (1), ethanol (2),
C,H,COCH. 306 e ethane (3). Gidi thich.

Formaldehyde va acetaldehyde la nhiing chat khi
& nhiét do thuong. Cac hop chat carbonyl khac la
chét 16ng hodc rin.

Aldehyde, ketone c6 nhiét dé so6i thap hon so
v6i alcohol tuong ting. Céc hgp chit carbonyl c6
nhiét do soi cao hon nhiéu so véi hydrocarbon
c6 phan ti khéi tuong duong do phan ti chia
nhém carbonyl phin cuc lam phén ti cac hgp
chat carbonyl phan cuc.

Cac aldehyde, ketone c6 mach carbon ngan dé tan
trong nudc nho co lién két hydrogen vai nudc.
Cacaldehyde, ketone c6 mach carbon dai hon déu
it tan hodc khong tan trong nudc. Cac aldehyde,
ketone thom hau nhu khéng tan.

Aldehyde, ketone thudng cé mui dac trung.

) Nguén: William H. Brown, Thomas Poon, Introduction to Organic Chemistry
(2016), Wiley Binder Version (USA).
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a) Formaldehyde la chat khi khong mau, mui hac va
gdy kho chiu. Dung dich trong nudc, chiia khodng
37%formaldehyde goi la formalin. Hay tim hiéu (ing
dung cta formalin st dung trong sinh hoc.

b) 0 nding thon, nhiéu gia dinh vin dun bép bang
rom, ra, hodc cti.

f8T
" L}

A Ré ré gacbép
Tai 5a0 10, rd, nong, nia, ... (duoc lam tir tre, nia,
giang, . . .) thuting dugc gac [én gdc bép trudic khi st
dung d€ tang d bén cla ching?



O
Formalin dugc ding dé bdo quan cac mau vt sinh hoc. Gic nghién

ciu da ching minh formaldehyde cé thé gy ung thu nén viéc st 1
dung nd da bi han ché.

Cac mau sinh vat duoc bao
quan trong formalin b

.
&) TiNH CHAT HOA HOC
Je=0

Nhém 3 C=O quyét dinh tinh chdt hoé hoc dic trung ctia 5 Dua vao gié tr do am

aldehyde, ketone. dién cla nquyén 1 C va
nguyén tu 0, gidi thich
1. Phén g khir aldehyde, ketone sur phan cuc cda lién két
» Tim hiéu phan ting khir aldehyde/ketone tao thanh alcohol (=0 trong cdc hop chat
Cac chat khtt LiAlH, hodc NaBH, khu aldehyde, ketone thanh carbonyl.
alcohol.

R-CHO — 2% 3 R-CH,-OH
RCOR & _, R-CHOH-R’

Vi du 3: CH,-CHO 2" 5 CH,-CH,-OH
CH,COCH, —"4" 5 CH,-CHOH-CH,

" Vi cht kit 12 LiAIRE Bose NaBE] thi Viét 56 46 phan tng tao thanh alcohol ciia cic
» Aldehyde bi khi tao thanh alcohol bac 1. chatsau (dung chdt khirla LiAIH, hodc NaBH,):
« Ketone bi khti tao thanh alcohol bac I1. a) GH.CHO

b) CH,COCHCH,

2. Phan tng oxi hoa aldehyde
2 Tim hiéu phan iing ctia aldehyde véi nudc bromine
Aldehyde dé bi oxi hod béi mot s6 tac nhan oxi hod tao thanh 6 Cho biét su thay ddi so

carboxylic acid tuong ting. oxi hod ctia C va Br trong

R—CH=0 —© s R—COOH phuong trinh hod hoc gV
Aldehyde bi nudc bromine oxi hoa tao thanh carboxylic acid. dy 4. Tur d6 xdc dinh chat
Vi du 4 oxi hod va chat khi:

CH,CH=0 + Br, + H,0 — CH,COOH + 2HBr

acetaldehyde acetic acid
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2 Tim hiéu thi nghiém nghién citu phan iing oxi hoa aldehyde
Thi nghiém 1. Phan ting cha acetaldehyde véi thu6c thii Tollens
(phan ung trang bac)
Dung cu: 6ng nghiém, c6c thuy tinh lén, bép dién hodc dén con.
Hoa chat: dung dich sodium hydroxide loang (NaOH), dung
dich silver nitrate 2% (AgNO,), dung dich ammonia 3% (NH,),
acetaldehyde 10% (CH,CHO).

Tién hanh:
Buéc 1:  Cho 2 — 3 mL dung dich AgNO,; 2% vao 6ng nghiém

da rua sach. Thém tii ti dung dich NH, 3% vao va lic
déu cho t6i khi két tia viia tan hét. Thém khoang 1 mL
dung dich acetaldehyde 10% vao 6ng nghiém, lac déu.

bit 6ng nghiém vao c6c nudc nong (khoang 60 °C)
roi dé yén. Sau vai phut ldy 6ng nghiém ra khoéi coc.

Budc 2:

Quan séat hién tugng va nhén xét ma u sac sdn pham trén
thanh 6ng nghiém.

AgNO; + 3NH; + H,O — [Ag(NH;),JOH + NH,NO;

diamminesilver(l) hydroxide

CH,CHO + 2[Ag(NH,)JOH ——>
CH,COONH, + 2Agl + 3NH, + H,0

Thi nghiém 2. Phan ting cta acetaldehyde véi dung dich voi
Cu(OH), /OH"

Dung cu: 6ng nghiém, dén con.

Hoa chat: dung dich sodium hydroxide 10% (NaOH), acetaldehyde 10%
(CH,CHO), dung dich copper(1I) sulfate 5% (CuSO,).

Tién hanh:

Budc 1:  Cho vao 6ng nghiém khoang 2— 3 giot dung dich CuSO,
5%, thém tiép dung dich NaOH 10% lic déu cho dén khi
lugng két tiia khong ting thém nia.

Buéc 2:  Cho khoéng 3 mL dung dich acetaldehyde 10%, lac déu.

Pun néng hén hop. Theo doi sy bién déi mau cua cic
chét trong 6ng nghiém.
Nhiéu aldehyde bi oxi hoa bdi Cu(OH), trong mdi trudng kiém
tao thanh acid ton tai dudi dang mudi, Cu(OH), bi khti thanh
Cu,O mau do gach.
CuSO, + 2NaOH —— Cu(OH),! + Na,SO,
CH,CHO +2Cu(OH),+ NaOH ——> CH,COONa +Cu,0l +3H,0

copper{l) oxide
{mau d6 gach)
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7 Xic dinh vai 0 cla
CH,CHO trong phdn (ing
trdng bac Tim hiéu ting
dung ctia phdn tng trong
thifc tién.

CHUY /

Pé phan (ing trdng bac thu
duoc két qua tot:

« (an nfadng nghiém thatsach.
-DE sén pham thu ducc sau
phan (ng trang déu va dep,
G budc 2 can dé yén dng
nghiém trong coc nuidcndng.

8 Wi sao trong phan Ung
trdng bac, nguti ta chi
lam ndng ma khong dun
soi hon hop chat phdn
tng?

9 Khi cho dung dich NaOH
vao dung dich CuSO, dén
khi ket tla khong tdng
thém nfla, cho biét t#n
goi va mau sdc cla ket
tla thu dugc.

CHUY /

Phai ddm béo:
Burdc 1: diing dudung dich NaOH
Budc 2: acetaldehyde phai du.




« Khi tac dung v6i nuiéc bromine, aldehyde bi oxi hoa tao thanh acid. Irinh bay phutng phép hod
« Phan ting véi thudc thi Tollens (phan ting trang bac) va hoc dé nhan biét 3 chét long
Cu(OH),/OH™ la phan ting ddc trung cua aldehyde, thuong riéng biét sau: propan-1-ol

dung d€ nhén biét cac aldehyde. (CH,CH,CH,CH),  propanal
« Ketone khong tham gia cac phan ting trén. (CH,CH,(HO) va  acetone
(CH,COCH,).
3. Phan ting cong va phan iing tao iodoform
'» Tim hiéu phan iing céng hydrogen cyanide @
Hydrogen cyanide (HCN), cong vao nhém carbonyl tao thanh san 10 Tr dic diém cau tao nao
phdm cyanohydrin (hydroxynitrile). cla aldehyde, ketone
CH;—CH=0 + H—-C=N — CH,—-CH(OH)}-CN ching t6 ching c6 thé
CH;—CO-CH; + H-C=N — (CHj),C(OH)-CN Hhl cfa phaty in gt

'» Thinghiém nghién cltu phan iing tac iodoform
Thi nghiém 3. Phan (ing tao iodoform
Dung cu: 6ng nghiém, dén cén, c6c thuy tinh.
Hod chat: dung dich iodine trong potassium iodide (I./KI), 11 Thyc hién Thi nghiém 3

dungdich sodiumhydroxide 10% (NaOH),acetaldehyde 10%(CH.CHO). tao iodoform. Tir phuong

Tién hanh: trinh hod hoc, xdc dinhvai

Buégc I:  Cho 2 mL dung dich NaOH 10% va 2 mL dung dich m‘J’ECJe’i 1, va ﬁaGH trong
L/KI vao 6ng nghiém c6 chifa 0,5 mL CH,CHO 10%. phan ting tao iodoform.

Buigc 2: Lac nhe 6ng nghiém, ho nhe 6ng nghiém trén ngon liia

den con hodc dat vao coc nudc nong, sau do lam nguoi. CHUY /

Trong thi nghiém bén, tién
hanh lam néng dé thay 10
hon san pham tao thanh.

&)

Hoan thanh céc phuong trinh

hod hoc ala cdc phén (ng sau:

a) HCHO -+ [Ag(NH,),]OH —

b) G;H.CHO + Cu(OH),
+NaOH —

Sau phan ting, thu dugc két tiia vang nhat cia CHI,. Phuong trinh ¢) CH.CHO + HON—

hod hoc ctia phan ting;

CH,—CHO + 31, + 4NaOH —> CHI.J + H-COONa + 3Nal + 3H,0

A Hinh 18.3. Phan ting tao iodoform

Phan ting xdy ra tuong tu d6i voi acetone:
CH,COCH, + 3l, + 4NaOH — CHI,{ + CH,COONa + 3Nal + 3H,0
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f"'::!

o Aldehyde, ketone c6 phan ting cong véi HCN Cho cic hop chat sau: methanal, pentan-3-one,

tao thanh sdn phdm cyanohydrin. butanone. Hop chat nao trong cdc chat trén tham
« Cac aldehyde va ketone c6 nhém methyl canh gia dugc phan ing taoiodoform? Gidi thich.

nhom carbonyl (CH,CO-) tham gia dugc phan
ting tao iodoform.

9 UNG DUNG CUA HOP CHAT CARBONYL
2 Trinh bay ting dung ctia hgp chat carbonyl

Formaldehyde: ting dung trong cong nghiép dét, nhuya,
chat déo, xay dung, my phdm, keo dan, thuéc né, gidy than, muc
may photocopy, ... Ngoai ra, formaldehyde dugc st dung trong
nong nghiép va thuy san.

Acetaldehyde dugc dung nhiéu trong tong hgp hiiu co. Vi du san
xudt acetic acid, acetic anhydride, butanol, ...

Acetone la dung moi t6t trong san xuét to nhan tao, thuoc siing
khong khoi, ding dé pha loang nhuya polyester va dugc st dung
trong cac chit tdy rtia. Acetone la nguyén liéu dé tong hop nhiéu
chat hiiu co nhu chloroform, iodoform, methyl methacrylate,
thuéc an than sulfonal, ...

Benzaldehyde dugc dung dé sin xudt phdm nhuoém va nhiéu
hoa chat khac nhau.

D piEu cHE
¥ Tim hiéu cac phuong phap diéu ché hop chat carbonyl

1. Acetaldehyde

Tt ethene (ethylene)

2CH,=CH, + O, — %% 5 5CH,CHO
2. Acetone

Tui cumene (isopropylbenzene):

H,C=CH=CH, OH
1.0,
2. H,0, dung dich H,50, loang . HBC— . CHB "
g
cumene acetone phenol

12 Doc thong tin vé nhiing
tng dung cla mot so
hap chét carbonyl thubng
gdp, trinh bay cic Ung
dung cla formaldehyde,
acetaldehyde va acetone.

@

Vi sao acetone dugc ding
lam dung méi dé lau son
mang tay?

A Acetone délau
son moéng tay

« Aldehyde va ketone co nhiéu ting dung trong san xuat va doi song hang ngay.
o Acetaldehyde dugc diéu ché tii C,H,. Acetone dugc diéu ché tii cumene.
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Tén goihop chét | Cong thiic cSutaothugon |  Céng ng 0L
! (CH5),CHCHO ! !
O
: ? /\)k :
? CH4,CH,COCH,CH, ? !
benzaldehyde ? ? !
o]
? ? /\H ?
! p-CH,C,H,CHO ? !

2. Cho cac chat sau: (1) C,Hg, (2) C,;H;OH, (3) CH,CHO. Sap xép cdc chit theo
chiéu tang dan nhiét d6 soi va do tan trong nudc. Giai thich.

3. Viét cong thuic clu tao cac hop chat carbonyl cé cong thiic phan ti C.H,,O.
Goi tén theo danh phap thay thé va tén thong thuong (néu c6) clia cac dong phan.

4. Khi do phd IR ctia hop chat X thu duge két qua & hinh dudi:

100_ “’V\\ _ m

Do truyén qua (%)
[4)]
o
1 i

B LA P AR

Sé séng (cm™)
Bing phuong phap phan tich nguyén t6, xdc dinh dugc thanh phéan cac
nguyén t6 cua hgp chat X chia 66,66 %C, 11,11 %H veé khéi lugng, con lai la O.
Trén pho MS cua X, c6 peak ion phén tti [M"] ¢ gid tri m/z bang 72.
Chat X bi khti boi LiAIH, tao thanh alcohol bac II. Xac dinh cong thiic ciu tao
cua X.
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CARBOXYLIC ACID
| MUCTIEU | _,

~ Neéu dugc khai niem vé carboxylic acid.

— Viét dugc cong thiic cau tao va goi dugc tén mét s6 acid theo danh phap
thay thé (C1 - C5) va mot vai acid thuding gap theo tén thong thudng.

- Trinh bay dugc dédc diém cau tao va hinh dang phan ti acetic acid.

- Néu va giéi thich dugc dac dieém vé tinh chét vat Ii (trang théi, nhiét do
soi, tinh tan) clia carboxylic acid.

- Trinh bay dugc tinh chat hod hoc ca ban cla carboxylic acid: Thé hién
tinh acid (Phan (ng vdi chat chi thi, phan Gng vai kim loai, oxide kim loai,
base, mudi) va phan tng ester hoa.

— Thuc hién dugc thi nghiém vé phan (ing clia acetic acid (hodc citric acid)
vdi guy tim, sedium carbonate (hadc calcium carbonate), magnesium;
diéu ché ethyl acetate (hodc quan sat qua video thi nghiém); mé ta dugc
cac hién tuong thi nghiém va giai thich dugc tinh chit hoa hoc cla
carboxylic acid.

~ Trinh bay dugc tng dung cta mot s6 carboxylic acid thong dung va
phuong phép diéu ché carboxylic acid (diéu ché acetic acid bang
phuong phép Ién men gidm va phan ting oxi hoé alkane).

L9 &

Mét s6 loai acid h(tu cg duge dung trong,
thuc pham nhu acetic acid, lactic acid.
Thudng gdp nhat la carboxylic acid, c6 nhiéu

trong tu nhién nhu trong thanh phén cla cac _—
loai tréi cay, ching gay ravichua va mot so mgi ——
quen thuéc. Carboxylic acid la gi? Nhimg tinh chat (c6 trong bo)

nao dac trung cho carboxylic acid?

&) KHAINIEM - CAU TRUC - DANH PHAP

»Tim hiéu vé khai niém, ciu tric cia carboxylicacid ~ Lacticacid (cétrong  Citricacid (c6 trong
- sifa chua) qua cam, chanh)

0 A Mét s6 carboxylic acid trong tu nhién
ﬁ IL'IJ va trong cudc séng
Ci, : Ho” oM ¢

formic acid (H-COOQOH) oxalic acid (HOOC-COOH)

1 Quan sét Hinh 19.1 hay néu ddc diém chung
vé cau'tao clia carboxylic acid, néu diém khéc
VE cdu tao clia carboxylic acid so véi cau tao
(lia aldehyde va ketone.

HOOC

propane-1,2,3-tricarboxylic acid (HOOC-CH.CH(COOH)CH.-COOH)

A\ Hinh 19.1. C4u triic phéan tif cia mét sé carboxylic acid
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Nhém chtic carboxyl (-COOH) gom nhom hydroxy (-OH) lién két véi nhom
carbonyl (:C =0).
Cac hgp chat chiia nhom carboxyl goi la carboxylic acid.
Carboxylic acid trong phan t ¢6 1 nhém —COOH goi la monocarboxylic acid
hay con goi la acid hiiu co don chiic.
Vidul: C,H;COOH: propionic acid

CH,=CHCOOH: acrylic acid

@COOH: benzoic acid

Carboxylic acid chua tti 2 nhém chiic COOH tré 1én goi la acid hiiu co da chuc.
Vi du 2: HOOC-CH,-COOH: malonic acid

HOOC/\l/\COOH: propane-1,2,3-tricarboxylic acid
COOH

f:ﬁ
Formic acid (HCOOH), acetic acid (CH,COOH), propionic 1. Hay viét cong thife cdu tao
acid (C,H;COOH), ... tao thanh day déng ding carboxylic acid (Ua cdc carboxylic acid don
don chiic, no, mach hd ¢é cong thiic chung C H,, . ,\COOH (n = 0). chifc ¢6 cong thiic phan tr
CHO..

2. Hiy chi ra hop chit
carboxylic acid trong 0 cc
chat sau day: CH,CHO (1),
CH.OH 2), (H.=CH-COOH
(3), HOOC—COOH (4).

2 Trinh bay dac diém cau tao, hinh dang phan ti va tinh chat cia
aceticadd

N/
7N

A\ Hinh 19.2. Ciu tao va mo hinh phéan ti cla acetic acid

Acetic acid nguyén chat 1a chat long, mui x6c, dé gay bong da.
Acetic acid nguyén chat dong dac & 16 °C tao thanh tinh thé giéng
nudc da duge goi la “acetic acid bang”

« Carboxylic acid la hgp chat hiiu co ma phan ti cé nhém carboxyl (-COOH)
lién két truc tiép véi nguyén tu carbon (ctia goc hydrocarbon hoic clia nhém
—COOH khéc) hoac nguyén ti hydrogen.

» Cong thiic chung ctia carboxylic acid don chtic, no, mach hé: C H,,,,COOH

(n=0).

2n+1
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» Viét cong thiic ciu tao va goi tén mot so carboxylic acid

Bang 19.1. Céng thiic cdu tao va tén goi clia mdt s6 carboxylic acid

(6ng thiic cau tao Dua vao Bang 19.1, rit
HCOOH methanoic acid .. formicacid i@ ,CéCh oi tén carboxylic
acid theo danh phdp
CH,COOH ethanoic add aceticadd thay the
CH,CH,COOH propanoic acid propionic acid
CH,CH,CH,COOH butanoic acid butyric acid
CH,[CH,],COOH pentanoic add valeric add
CH,=CHCOOH propenoic acid aarylicacid
CH,=C(CH,)COOH 2-methylpropenoic add | methacrylic acid
HOOC-COOH ethanedioic acid oxalic acid
HOOC-[CH,],-COQCH hexane-1,6-dioic acid | adipic acid
CH-COOH benzoic adid benzoic add

1 Goi tén theo danh phdp thay thé cla cic carboxylicacid sau;

a) (CH,),C(H—CO0H b).(CHs),(—CO0H

¢) CH,(H=CH—COOH d) CH,EH=C{CH,)—CO00H
2. Vit cong thic cdu tao cla cdc carboxylic acid c6 tén sau:

(a) Propanoic acid (b) Pent=3-enoic acid

3. Viét cong thifc cdu tao cdc dong phan acid ¢6 cong thie phan t CH, 0.. Goi tén theo danh phdp
thay thé cla cdc dong phan dé.

Tén theo danh phdp thay thé ctia carboxylic acid don chiic, mach hao:
6 chi vitrinhanh-Téen nhanh  Tén hydrocarbon ing véi mach chinh (b0 kitwe dcudi)  oic  acid

Mach chinh la mach carbon dai nhat chita nhém -COOH.
Ddnh s6 nguyén tii carbon ctia nhom ~-COOH la 1.
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&) TINH CHATVATLI
2 Tim hiéu dac diém vé trang thai, nhiét do soi va tinh tan clia
carboxylicacid
Bang 19.2. Théng s6 vatli clia mét sé carboxylic acid”

Carboxylicacid
HCOOH  W6ng | 1007 | Tanvohan
CH,COOH Long 17,9 Tanv han
C,H,COOH Léng 141,0 Tanvé han
CH,CH,CH,COOH Léng 163,0 Tan v han
CH,[CH,],COOH Long 186,3 40
CH,[CH,],COOH Léng 206,0 11
CH,=CH-COOH Long 1416 Tanvo han
CH:.COOH Ran 249,0 03
HOOC-COOH Rén 365,0 8,6

Do cdu tao ctia nhom carboxyl nén carboxylic acid c6 kha nang
tao thanh lién két hydrogen bén viing hon lién két hydrogen
gitia cac phan tii alcohol, do d6 anh huéng lén dén tinh chat
vatli cta chung.

3 S0 sdnh nhiét do soi cla
butanoic acid véi nhiét
(0 s6i clia cdc chdt trong

bdng sau. Gidi thich.

Chat
Butane (H:(HCH,CH: | =05
Butanal CHyCH,(H,CHO | 76
Butan-1-ol | CHiCHCHCH,0H | 117,7
Butanoicacid | CH:CH.CH,COOH | 163,0

}7 4{0 H—
:O—H Je) H
H
Lién két hydrogen Lién két hydrogen giiia cac
dang dimer phan tir carboxylic acid va nudc

R R
H\CT/KO .__H \( \O O.-

Lién két hydrogen gilta cac phan ti carboxylic acid (dang polymer)

A\ Hinh 19.3. Lién két hydrogen gitta carboxylic acid va nudc,
gitta cac phéan tlf carboxylic acid vdi nhau

4 Vi sao acetic acid tan v
han trong nudc?

éy sdp xep theo chiéu tang

dan nhiét do soi clia cc chét
sau, gidi thich.

(NGH,
(3) GH.CHO

Nhiét do soi cua carboxylic acid cao hon nhiét do soi ctia alcohol, aldehyde,
ketone tuong ting vi co lién két hydrogen gitia 2 phéan ti hodc gitia nhiéu phén tu.

) Ngudn: William H. Brown, Thomas Poon, Introduction to Organic Chemistry (2016), Wiley Binder Version (USA).

(2) CH.CO0H
(4) CH.OH
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Nh¢ kha nang tao lién két hydrogen véi nudc, cac carboxylic acid
dau day tan v6 han trong nudc. Do tan gidm dan theo d6 ting
chiéu dai mach carbon.

&) TINH CHAT HOA HOC

Nhém > C=0 ht electron nén lién két O—H trong carboxylic acid

phan cuc hon so véi alcohol, phenol.

Trong dung dich nudc, carboxylic acid phan li theo can bang:
RCOOH —— RCOQO™ + H"

Béang 19.3. Gia tri K, cia mét s6 carboxylic acid & 25 °C"”

Carboxylicadd |~ K, |
HCOOH 16107
CH,COOH 13%10°
CH,CH,COOH 1,34x10°
CH,CH.CH.COOH 1,55x10°
C,H-.COOH 6,6x10"
1.Tinh acid

» Thinghiém tinh acid ciia carboxylic acid

Thi nghiém 1. Tinh chat acid ctia carboxylic acid

Dung cu: 6ng nghiém, kep g6, 6ng hut nhé giot, thia lay hoa chat.

Hoa chat: acetic acid (CH,COOH), sodium carbonate (Na,CO,)

hodc dd voi (CaCO,), magnesium (Mg), quy tim.

Tién hanh:

Buéc 1: Dung 6ng hit nho giot, nho vai giot dung dich acetic
acid lén mdu gidy quy tim.

Buéc 2:  Cho vao 2 6ng nghiém, mo6i 6ng khodng 2 mL dung dich
acetic acid.

Budc 3:  Cho vao 6ng nghiém thti nhat vai mdu magnesium, vao
6ng nghiém thu hai 1 thia sodium carbonate (hodc vai
mau da voi nho).

Acetic acid chi phéan li m6t phan thanh hydronium cation H,O".

CH,COOH + H,0 =—— CH,COO™ + H,0"

Carboxylic acid th€ hién tinh acid yéu.

5 Turdacdiém cdutaonhom
carboxyl, du dodn tinh
chat hod hoc ddc trung
cla hop chat carboxylic
acid.

6 Biét K, (hdng s6 phdn
li acid) cla R—(COOH
theo bieu thic sau:
i [H"].IRCO0™]

*" [RCOOH]
Dua vao Bdng 193,
nhan xét vé tinh acid cla
carboxylic acid. Néu tinh
chdt hod hoc ddc trung
cla ching.

7 Tién hanh Thi nghiém
1 theo hugng dan. Néu
hién tugng xdy ra. Gidi
thich va viét phuong trinh
hod hoc ca phan Ung.

@

Hay lua chon hod chdt hgp
li d€ 1am sach 16p cin trong
cac dung cu dun va chia
nudc néng. Gidi thich.

 Ngudn: Maitland Jones. Jr, Steven A. Fleming, Organic Chemistry (2014, 5" edition), W. W. Norton & Company.
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1. Hoan thanh cic phuong trinh hod hoc cla cdc phan ting sau:

a) ((H)),(HOOOH+G —  b)HOOC-COOH + NaOH —» ¢ HCOOH + Na,(0, —»  d) CH.(00H+ (W0 —
2. Trinh bay cdch phan biét cdc dung dich sau bang phuang phdp hod hoc: ethanol, acetaldehyde, acetic acid va acrylic acid.

2. Phén ting ester hod
'» Thi nghiém diéu ché ethyl acetate

Thi nghiém 2. Phan (ing ester hoa

Dung cu: gia sat, dén con, céc thuy tinh 250 mL, 6ng nghiém,

6ng dan khi, niit cao su c6 khoan 16.

Hoa chat: c6n 96°, acetic acid (CH,COOH), dung dich sulfuric acid

dac (H,S0,), dung dich sodium chloride bao hoa, da bot, nudéc da.

Tién hanh:

Budc 1:  Cho vao 6ng nghiém 2 mL con 96° va khodng 2 mL acetic
acid. Cho tiép khoang 2 mL dung dich H,SO, dam dac,
viia cho viia lic 6ng nghiém. Cho thém vai vién da bot
vao O0ng nghiém. Dy 6ng nghiém bang nut c¢é 6ng dan
khi xuyén qua.

Budc 2: Lap 6ng nghiém diéu ché vao gia sat nhu Hinh 19.4.
Ong nghiém thu sin phdm c6 cho sin khoang 2 ml,
dung dich NaCl bao hoa va dugc dit trong 1 céc nude da.

Cén 96° |
+ acetic acid
+ H:50.:44

Nuéc da

A\ Hinh 19.4. Phan ting ester hoa

Buic 3:  Dung den con ho néng déu 6ng nghiém roi dun tap trung
& day ong nghiém. Khi trong 6ng nghiém thu san pham
tao thanh khodng 1 mL chat léng thi ngling dun. Pua
6ng nghiém thu san pham ra khai coc.

Budc 4:  Quan sat trang théai ctia san pham. Lay tay phay nhe trén
miéng 6ng nghiém va nhan xét mui san pham.
Carboxylic acid tac dung véi alcohol tao san phdm la ester va nudc.
Phan ting ester hod la phan ting thuén nghich, xay ra cham & diéu

kién thudng.
o) o)
I + o-cp SO, dac, ) Il + HO
ACgmmm - 4 ¥ N
HC” FO=H ~THI H,C” NOCH,

ethyl acetate (co mui dac trung)

®

8 Tién hanh Thi nghiém 2
theo céc budc. Quan sét,
neu hién tugng.

Dau hiéu nao gidp nhan
biét ¢4 san pham mdi
duorc tao thanh? Gidi thich.

9 Neuvaitro cla dung dich
H,50, ddc, dd bot va dung
dich NaCl bao hoa.

10 Néu mét s6 bién phap dé
ndng cao hiéu sudt clia
phdn (ng.

; _

Viét phén Ung tao thanh ester
© cong thic CH-00-CH,
tlracid va alcohol tuong ting,
Tim hiéu (ing dung cla ester
trén trong thuc tién.

CHUY /
Canthan véi sulfuric acid dac,
teo kinh bdo h, gang tay khi

lam thi nghiém.
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Carboxylic acid ¢6 nhting tinh chat hoa hoc:

- Lam d6i mau gidy quy tim.

— Phén ung v6i mot s6 kim loai, oxide base, base, mudi, ...
— Véi alcohol tao phan ting ester.

&) UNG DUNG CUA MOT S6 CARBOXYLIC ACID THONG DUNG
» Tim hiéu iing dung cia médt s& carboxylicacid

11 Quan sat Hinh 19.5, néu
mot s0 Ung dung clia
carboxylic acid.

s, 2

Tang hop hitu co San xuatxa phong

Téing hop polymer

%
u

Pham nhugm Dutgc phdm

A\ Hinh 19.5. Mét 56 (ng dung clia carboxylic acid

Formic acid dugc dung lam chit cam mau trong cong nghiép nhudm, da, cao su,
ma dién, sap va lam dung méi.

Acetic acid dugc dung dé san xudt cac hgp chat hoa hoc: vinyl acetate
(CH,~COOCH=CH,), acetic anhydride ((H,C-CO),O) va acetate ester
(CH,~COO-R).

Lactic acid (CH,CH(OH)COOH) la hgp chét cé vai trd quan trong déi voi
stic khoé con ngudi, c6 chiic nang bao vé trang thai can bang ctia vi sinh vt trong
duong rudt va ha dé pH. Lactic acid dugc dung trong linh vuc thuc phdm nhu
bao quan rau qua, san xudt banh keo, stia chua, bia, rugu va cac d6 uéng khac.
La thanh phan quan trong trong nganh céng nghiép mi pham.

Propanoic acid dugc sti dung lam chat bdo quan thuic phdm, san xudt mét s6 thude
trii sdu, dugc phdm va san xudt cac ester lam dung moéi hay tao mui nhén tao.
Benzoic acid dugc dung trong tong hgp phdm nhudm, trong y hoc va cong
nghiép dugc pham.

Acrylic acid va methacrylic acid diing dé t6ng hgp polymer.
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Carboxylic acid c6 nhiéu ting dung trong cac linh vuc nhu: thuc pham, dugc

phdm, mi phdm, y té, phdm nhuém, ...

© pIEuCHE
» Tim hiéu phuong phap diéu ché carboxylicacid
Phuong phap 1én men gidm: Sti dung men gidm dé€ oxi hod ethanol
bang oxygen khong khi thanh acetic acid.
CH,CH,OH + O, —mngim®°€-0°C , CH.COOH + H,0

Phuong phap oxi hoa alkane:
Oxi hoa khong hoan toan céc alkane tao thanh céc carboxylic acid.

2R-CH,~CH,~R' + 50, — XY 3 2RCOOH + 2R'COQH + 2H,0

Vi du 3: Acetic acid ducgc sdn xudt tif butane (C,H,,) ¢6 xic tic &
nhiét do cao.

2CHyq+ 50, XM G o 4CH COOH +2H,0

“Acetic acid c6 thé dugc diéu ché bang phuong phap lén men gidm
hoic ti butane.

@ X

Formic acid hién nay duoc san xuat bang cach cho methanol tac dung véi carbon
monoxide khi cd xtc téc thich hop tao ra methyl formate, sau do, tien hanh thuy phan
methyl formate tao sin pham formic acid.

CH,OH + (0 —2— HO0H,

HCOOCH, + H,0 — HCOOH + CH,0H
Piéu ché acetic acid bang phuang phdp carbonyl hod methanol.

(H,OH + (0 —=5— (H.C00H
Do methanol va carbon monoxide dugc diéu ché tir methane ¢d san trong khi thién

nhién va khi md ddu nén chi phi san xudt ré, tao san phdm véi gia thanh thap.
\. p,

®

12 Phuong phép diéu ché
acetic acid bang céch Ién
men giam can thuc hién
trong nhiing diéu kién
nao? Gidi thich. Néu (ng
dung trong thuc tién clia
phuong phdp teén.

@

Tim hiéu phuong phap lén
men giam va thuc hanh
lam giam dn i cdc nguon
nguyén lieu co san dé st
dung trong gia dinh.
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. Viét phuong trinh hoa hoc cac phan ting theo so do sau, ghi ro diéu kién cua

phan ting (néu co):
CH,=CH, — CH,CH,OH — CH,COOC,H;

. Xac dinh céc chat X, Y, Z va hoan thanh cac phén ting sau:

a) sodium hydroxide + X — sodium methanoate + nuéc
b) 3-methylbutanoic acid + Mg > Y + Z

. Bang kién thiic hoa hoc, em hay giai thich cac cach lam sau day:

a) Khi d6 diing c6 dém gi, sti dung gidm d€ lau chui, vét gi sé hét.
b) Khi thuc hién lén men rugu can u kin, con khi lén men gidm cén dé thoang.

. Biéu ché ethyl acetate bing cach cho 6 gam acetic acid tac dung véi 5,2 gam

ethanol cé xuc tdc la dung dich sulfuric acid ddc va dun néng, thu dugc
5,28 gam ester. Tinh hiéu sudt ctia phan (ing.



1Al THICH THUAT NGU

Thuat ngit Giai thich
e ; nhién liéu dugc tao thanh béi qua trinh phan huy ki khi ctia cac
nhiénliéuhodthach | ;)\ 5 chét bichon viii va bién d8i hang triéu nam trudc, &
Eoanon hai (hay nhiéu) phan tir k&t hop véi nhau dé tao thanh moét
phan (ing cong phan tir hop chat hitu co 6n hon., =
hai hay nhiéu nguyén t&r (nhém nguyén ti) bi tach ra khoi
phan ting tach hgp chat hiu co ma khéng ¢6 nguyén tr hay nhom nguyén tir | 96
nao thay thé.
—— métnguyén t (thdm nguyén 1) & phan tir hitu co bi thé bai mot
phan g the nguyén tif ("hém nguyén té) khac. B
h;@ : > chét cao phan ti) va |
polymer trong 41N nhiing mét xich co ban, Ll
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Chan troi sdng tao




Nhi xuit ban Gido dyc Vigt Nam xin tran trong cim on
cdc tic gid cd tac pham, tw liéu duge siv dung, trich dan
frong cuon sdcle nday.

Chiju trach nhiém xuét ban:
Téng Giam déc HOANG LE BACH

Chiu trach nhiém néi dung:
Tong bién tap PHAM VINH THAI

Bién tap ndi dung: PHAM BAO QUY — PHAM CONG TRINH
Thiét ké sach:  HOANG CAO HIEN
Trinh bay bia; ~ DANG NGOC HA — TONG THANH THAO

Minh hoa: PHAN THI NGOC ANH
Stra ban in: PHAM BAO QUY — PHAM CONG TRINH
Ché ban: CONG TY CP DICH VU XBGD GIA BINH
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Nha xuit bin Gido dpc Vigt Nem xin trén trong cam on
cic fic gid cd tic phé'm, tw lign dwgce sic dung, trich dén
trong cudn sich ndy.

Chiju trach nhiém xuét ban:
Téng Giam déc HOANG LE BACH

Chiu trach nhiém néi dung:
Tong bién tap PHAM VINH THAI

Bién t4p ndi dung: PHAM BAQO QUY — PHAM CONG TRINH
Thiét ké sach: HOANG CAO HIEN
Trinh bay bia: BANG NGQC HA — TONG THANH THAO

Minh hoa: PHAN TH| NGOC ANH
Sira ban in: PHAM BAO QUY — PHAM CONG TRINH
Ché ban: CONG TY CP DICH VU XBGD GIA B|NH

Ban quyén thuoc Nha xuéat ban Giao duc Viét Nam.

Téat ca cac phan clia ndi dung cubn sach nay déu khéng duoc sao chép, luu tri,
chuyén thé dudi bat ki hinh thirc nao khi chwa cé su cho phép bang van ban cua
Nha xuét ban Giao duc Viét Nam.

HOA HOC 11 {CHAN TR3I SANG TAO)
Ma sé:

N ... .ban, (@D in s6 ...) khé 19 x 26,5 cm

Ponviin: oo

DI [+ R ————

S6 DKXB:

S6QPXB: ........., ngay .... thang .... nam 20...

In xong va nép luu chiéu thang .... ndm 20...

M4 s6 ISBN:
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HUAN CHUONGHO CHi MINH

8.
9.

e b oy B

BO SACH GIAO KHOA LOP 11 - CHAN TROI SANG TAO

Toan 11, Tap mot

Toan 11, Tap hai

Chuyeén dé hoc tap Toan 11
Nagiivan 11, Tap mét

Ngirvan 11, Tap hai

Chuyén dé hoc tdp Ngirvan 11
Tiéng Anh 11

Friends Global - Student Book
Lich s 11

Chuyeén dé hoc tap Lich str11

10.Biali1
11. Chuyén dé hoctap Bia If 11

Kich hoat d& ma hioc lieu dign tis Cao lgp nhi trén tem
dé nhan masd. Truy cap hitp:// hanhtrangso.nxbgd.vn

12.
13.
14,
15.
16.
17,
18.
19.
20.
21.
22.
23.
24,

Céc don vi dau méi phat hanh

e MiénBac:
e Mién Trung:

e Mién Nam:

Gido duc kinh té va phép ludt 11

Chuyén dé hoc tap Gido duc kinh té va phap ludt 11
Vatli1

Chuyén dé hoc tap Vatli11

Hodhoc 11

Chuyén dé hoc tap Hod hoc11

Sinhhoc11

Chuyén dé hoctap Sinh hoc11

Am nhac 11

Chuyén dé hoctap Am nhac 11

Hoat dong trai nghiém, hudng nghiép 11 (1)
Hoat ddng trai nghiém, hudng nghiép 11 (2)
Gido duc qudc phong va an ninh 11

CTCP Pau tu va Phat trién Gido duc Ha Noi

CTCP Séach va Thiét bi Gido duc mién Bac

CTCP Pau tu va Phat trién Gido duc Ba Néng
CTCP Sach va Thiét bi Gido duc mién Trung
CTCP Pau tu va Phat trién Gido duc Phuong Nam
CTCP Sach va Thiét bi Gido duc mién Nam

CTCP Séch va Thiét bi Gido duc Clu Long

Sach dién tii: http://hanhtrangso.nxbgd.vn

va nhdp maso tai bigu tugng chia khoa,





