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HUGNG DAN SU DUNG SACH
Trong méi bai hoc gébm céac ndi dung sau:

MG PAU

© % Khdi dang, dat van dé, goi mé va tao hiing thi vo bai hoc

HINH THANH KIEN THUC MOI

> F Hoat ddng hinh thanh kién thiic mai

@ }nﬁnluan
% Tom tat kién thiic trong tam

LUYEN TAP

@ F Cing c6 kién thiic va ren luyén ki nang da hoc

VAN DUNG

@ F Van dung kién thifc va ki nang da hoc vao thuc tién

Gidi thiéu thém kién thic va tng dung lién quan dén bai hoc,

giup cac em tu hoc & nha

CAC KT HIEU VIET TAT TRONG SACH
Ki hiéu Tiéng Anh Tiéng Vit
asmt dnh sing mat trii
xt iic tac
T4 san pham khi, sén pham rdn khing tan trong dung dich (két tiia)
(s) solid chit rén
(n liquid chit long
(g gas chit khi (hai)
(ag) agqueous chit tan trong nuc {dung dich)
E bond energy nang luang lién ket
dke standard ambent temperature and pressure {SATP) | didu kién chudn vé nhiét dé va dp sudt (298 K, 1 bar)
AH enthalpy change bién thién enthalpy
Ay | standard enthalpy of formation at 298 K enthalpy tao thanh chudn & 298 K
A My, | standard enthalpy change of reaction at 298 K | bién thién enthalpy chudn ciia phan iing & 298 K

Hiy bio quidn, giit gin sich gido khoa dé danh ting cic em hoc sinh lop sau!




~ LOI NOI DAV

Ciac em hoc sinh thin mén!

Tii ldu, hod hoc dugc ménh danh la “khoa hoc trung tdm chia cic nganh
khoa hoc” vi ¢6 nhiéu nganh khoa hoc nhu vat Ii, sinh hoc, y hoc, khoa hoc Trdi Dit, ...
déu ldy hod hoc lam nén ting cho sy phat trién. Hod hoc ciing l1a co sé phit trién
cho nhiéu nganh céng nghiép khac nhu vit liéu, luyén kim, dién t, dugc pham, ...
Trong cudc séng hiang ngay, hod hoc hién dién & khap moi noi. Tu luong thuc -
thuc phim, d6 ding thiét yéu trong gia dinh, dung cu hoc tap, thuéc chiia bénh,
nguyeén liéu sin xuit, ... dén huong thom quyén ri ctia nudc hoa, mi pham, ... déula
nhiing sin phdm cta hoa hoc.

Sach gido khoa Hod hoc 11 gém 6 chuong mang dén cho cic em nhiing hiéu biét
vé cin bing hoa hoc; don chat nitrogen, sulfur va hop chit ctia chiing; dai cuong hod
hoc hitu co; hydrocarbon; dan xudt halogen - alcohol - phenol; hop chit carbonyl -
carboxylic acid. Méi chuong dugc chia thanh mot s6 bai hoc, moi bai hoc gom mot
chuobi cic hoat dong nhdm hinh thanh nang luc hoa hoc cho cic em. D€ hoc tip dat
két qua tot, cdc em cin tich cuc, chi dong thuc hién cic hoat dong sau:

Hoat dong M0 ddu bai hoc dua ra ciu hoi, tinh hudng, vin dg, ... cla thuc tién vdi
muc dich dinh hudéng, goi md cic em huy dong kién thiic va kinh nghiém dé bat nhip
mot cach hiing tha vao bai hoc.

Hoat dong Hinh thanh kién thiic mdi la chudi hoat déng quan trong ma & do cic
em can tich cyc quan sat cac hinh dnh minh hoa, thyc hién thi nghiém, thao luan,
phan dodn khoa hoc, ... d€ hinh thanh va linh héi kién thiic méi ctia bai hoc.

Cac hoat dong Luyén tap, Vin dung giup cac em 6n tip kién thic, ren luyén
ki nang ctia bai hoc va st dung ching dé giai quyét cc van dé thuc tién lién quan dén
hod hoc.

Hoat dong Md rong gitip cic em tim hiéu thém kién thiic hoac ting dung
lién quan dén bai hoc.

Cudi moi bai hoc 1a mét s6 bai tap nhim tao diéu kién cho cic em tu kiém tra va
dinh gia két qua hoc tip clia minh.

Bang Gidi thich thudt ngit cudi sach gitip cic em tra cliu nhanh cdc thudt ngii khoa
hoc lién quan dén bai hoc.

Day la cuén sach thudc b sich gido khoa Chén troi sing tao ciia Nha xudt ban
Gido duc Viét Nam. Sach dugc bién soan theo dinh hudng phat trién phim chat va
nang luc ngudi hoc, gitp cdc em khong ngiling sang tao trudc thé gidi tu nhién rong
lén, déng thai tao co hdi cho cic em van dung kién thiic vao cudc song hang ngay.

Céc tac gia hi vong cudn sach gido khoa Hod hoc 11 sé la ngusi ban déng hanh
hitu ich cing cac em khiam pha thé gidi tu nhién, phit trién nhan thiic, tu duy logic va
nang luc van dung kién thiic vao thuc tién.

CAC TAC GIA
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Bai j:

(1) KHAINIEMVE CANBANG HOAHQC

cUa phan tng thuan nghich.

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

hoa hoc.
L

V - Trinh bay dugc khai niém phan ding thuan nghich va trang thai can bang

- Viét dugc biéu thirc hing s6 can bang (K.) ctia phéan Ung thuan nghich.
- Thuc hién dugc thi nghiém nghién ciu anh huédng clia nhiét do tai

- Van dung dugc nguyén Ii chuyén dich can bang Le Chatelier (Lo Sa-to-
li-&) @€ giai thich anh hudng cGia nhiét do, ndng do, ap sudt dén can bang

@ Trong cac phan Ung hoa hoc, céd mét loai phan Ung trong dé
cac chat san phdm cé kha nang phan Ung dé tao thanh cac
chat dau. Do vay, phan ung xdy ra khéng hoan toan va thudng
¢d hiéu sudt khéng cao. Phan Ung téng hgp ammonia tir
nitrogen va hydrogen thudc loai phan Ung nay. Cac phan ung
nay dudc goi la phan Ung gi? B tang hiéu sudt cla chiing,
cdn diéu chinh nhing diéu kién phdn (ng nhu nhiét do,
ap sudt, ndng dog, ... nhu thé nao?

@ PHANUNG MOT CHIEU, PHAN UNGTH UANNGHICH
VA CAN BANG HOA HOC
2 Tim hiéu khai niém phan iing mét chiéu

Trong phong thi nghiém, ngudi ta thuong diéu ché khi oxygen
bing cich dun néng tinh thé KMnO, (thuéc tim) tao thanh
K,MnO,, MnO, va O,. Ciing trong diéu kién dé, K,MnO,, MnO,
va O, khong thé phan (ing dugc véi nhau tao lai KMnO,.

2KMnO, —— K,MnO, + MnO, + O,1

Trong diéu kién xac dinh, phdn (ing chi xdy ra theo chiéu tii chat
tham gia tao thanh sin phim ma sdn phim khéng thé tic dung
voi nhau d€ tao lai chit ban dau, goi la phén ting mot chiéu.
Trong phuong trinh hod hoc ctia phan ing mét chiéu, nguoi ta
diing ki hiéu mai tén (—) chi chiéu phan (ing.

A Phan xuéng diy chuyén
s&n xuit ammonia trong
cong nghiép

©)

1 Duavao phuong trinh hod
hoc clia phin (ng diéu
ché khi axygen tir KMn0,,
em hdy cho biét phan ting
cd xdy ra theo chiéu nguioc
lai dufgc khdng.

Viét phuong trinh hod hoc
cla mdt so phan ting mit
chiéu ma em biét.

!




2 Tim hiéu khai niém phan (ing thuan nghich
3 diéu kién thudng, Cl, phan tng véi H,0 tao thanh HCl va HCIO,
dong thoi HCI va HCIO sinh ra ciing tdc dung dugc voi nhau tao
lai Cl, va H,O.

Cl,(g) + H,0()) == HCl(aqg) + HCIO(aq)

Trong cling diéu kién xdc dinh, phén ting xdy ra theo hai chiéu
trdi ngugc nhau dugc goi la phan tng thuin nghich. Trong
phuong trinh hod hoc ctia phan tng thuan nghich ngudi ta
ding ki hiéu hai nita mii tén ngucc chiéu (==): chiéu tif trii
sang phai 1a chiéu thudn, chiéu ti phai sang trdi 1a chiéu nghich.

2 Tim hiéu khai niém trang thai can bang cia phan ting thuan nghich
Cho phén ting thuan nghich sau:
N(g) + 3H,(g) === 2NHy(g)

Néng 48

> f ;ﬁ-

Théfigian

A Hinh 1.1. Dé thi biéu dién ndng dd cic chit trong phan ling theo thai gian

P

L

Phin ing thudn

Toc da phan tng

Cin béng
108 phindng thudn =t b phin ing ngic
Thai gia:n
A Hinh 1.2. Dé thi bigu dién téc d6 phan ung thuin
va phan dng nghich theo thdi gian

@)

Trang thai can bang cta phan tng thuin nghich la trang thai
ma tai d6 tdc do phan ing thuin bang téc dé phén ting nghich.

CHUY /
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2 Phan ting (I, tac dung vdi
H,0 c6 dac diém gi khac
vdi phdn ting nhiét phan
thudc tim?

Trén thuic t€ 0 cc phan (ing sau:
2H, 4+ 0,——2H,0(1)
H0 ===, 24, + 0, (2)
Vay cd thé viét

H,+0, == M0

duac khdng? Tai sao?

3 Quan sdt Hinh 1.1, nhan
Xét su bién thién ndng
do clia cac chat trong hé
phan Ung theo thi gian
(vdi dieu kién nhiét do
khong doi).

4 (uan st Hinh 1.2, nhdn
Xet vé t0c do cla phan
Uing thuan va tdc dd cia
phdn Ung nghich theo
thai gian trong diéu kién
nhiét dd khong dai. Nong
dd cdc chat trong phan
ling thay ddi nhu thé nao?

(dn bdng hod hoc la mét can
bang ddng, vi tai trang thdi
can bdng, phan ting thudn va
phdn (ng nghich van xdy ra,
nhung vdi toc dd bang nhau
nén khdng nhan thay su thay
d6i thanh phdn cla hé.




@ HANG SO CANBANG CUA PHAN UNG THUAN NGHICH

2 Tim hiéu hang s6 can bang ciia phan ting thuan nghich
Xét hé cin bang sau: 2NO,(g) == N,0,(g)
(nau do) (khong mau)

Bang 1.1. Dif liéu thuc nghiém vé ndng dé cac khi
trudic va sau khi hé dat trang thai can bing & 25°C

Thi | N6ng 86 ban dau, mol/L | Néngda d trang théi can bing, mol/L |
S Cno. | Cno, [NO.] [N,O,]
1 00000 | 06700 0,0547 0,6430
2 00500 | 04460 0,0457 0,4480
3 00300 | 05000 0,0475 0,4910
4 00400 | 0,6000 0,0523 0,5940
5 02000 | 0,0000 0,0204 0,0898

Téng quét, néu ¢6 phan ting thuin nghich sau:
aA +bB — cC+dD
Khi phan ting & trang thai cn bang, ta cd:
[CI[DI*
[AF[B]°

Trong do [A], [B], [C] va [D] 1a néng d6 mol cic chit A, B, Cva
D & trang thai cin bang; a, b, c va d 1a hé s6 ti lugng céc chit trong
phuong trinh hoa hoc. Chat rin khong xuat hién trong biéu thiic
hang s6 can bang.

Trong phin ting thuin nghich, hing s6 cin bang K. cla
phan ting xac dinh chi phu thudc vao nhiét dé.

Ke =

A
Trong phan (ing thuan nghich thi hdng sa can bang K. la mét dai lugng co y nghia
quan trong, nd cho biét muic 46 xay ra clia mdt phan ting.

&) SU CHUYEN DICH CAN BANG HOA HOC
» Thi nghiém nghién ciu anh hudng cia nhiét dé téi chuyén dich
¢an bang hoa hoc
Thi nghiém 1. Nghién ctiu su chuyén dich cin bang ctia phén ting
2NO,(g) == N,0.(g)
(nau do) (khong mau)

Dung cu: binh ciu, c6c thuy tinh.

Hoa chit: ba binh chiia khi NO, ¢6 mau giéng nhau, nudc néng
(khodng 60 °C — 80 °C), nudc da.

®

5 50 dung dir lieu Bang
1.1, hay tinh gid tri cla
e IND
biéu thic o trong
5 thi nghiém. Nhan xét
gia tri thu duc tir cac thi
nghiém khac nhau.

6 Viét cdc biéu thic tinh
t0c dd phan tng thudn va
toc dd phan Gng nghich
cGa phan (ng thudn
nghich sau, biét phan
tng thuin va phan (ng
nghich déu la phan (ng
dan gian:
aA+bB==+dD
Ldp ti I gida hdng so
toc d0 phan (ing thudn
va hdng s0 toc dd phan
tng nghich @ trang thai
can bang.

Cho hé cin béng sau:
250,(g) +0,(g) ==

250,(g)
Viét biéu thic tinh hang s6
cdn bang K, cla phan Ung
rén.

7 Néu hién tugng xdy ra
trong Thi nghiém 1, tir dé
cho biét chiéu chuyén dich
can bang cla phan (ng
trong binh 2 va binh 3.



Tién hanh:

Binh 1: D€ d6i chiing; Binh 2: Ngam vao céc nudc dd; Binh 3:

Ngém vio cdc nudc nong. @

Thi nghiém 2. Nghién cdu su chuyén dich cin bing ctia phan Gng 8 Nhan ¥t hién tuong xay

thuy phéin sodium acetate ra trong Thi nghiém 2.
CH,COONa(ag) + H,O(/) == CH,COOH(agq) + NaOH(agq)

Dung cu: binh tam giic, coc thuy tinh 100 mL, dda thuy tinh,

den con, ludi va kieng dun.

Hoa chat: sodium acetate (CH,COONa) rin, dung dich

phenolphthalein, nudc cat.

Tién hanh:

Budc 1:  Cho khoang 10 gam CH,COONa va 50 mL nudc cit vao
c6c thuy tinh 100 mL. Ding daa thuy tinh khudy déu.
Nhé vai giot phenolphthalein vao, lic déu. Chia dung
dich vao 2 binh tam giac.

Budc2: DPun nhe binh (1) trong vai phat (Hinh 1.3), binh (2)
diing dé so sanh.

9 Khi dun nong, phan ting
trong binh (1) chuyén
dich theo chifu nao?

A Hinh 1.3.Thi nghiém nghién ciu anh hudng cia nhiét 46 dén
suf chuyén dich can bang cia phan dng thuy phin sodium acetate

Su chuyén dich can bang hod hoc 1a sy dich chuyén tii trang thai can bang nay
sang trang thai cin bang khic.

) CACYEUTO ANHHUGNG DEN CAN BANG HOA HOC

Nhiing yéu t6 lam chuyén dich cin biang thudng la néng do, dp sudt va nhiét dé.
Chiing dugc goi la cic yéu t6 anh hudng dén cin bang hod hoc.

Nguyén li Le Chatelier: Mot phdn iing thudn nghich dang & trang thdi cin bang
khi chiu mot tac dong ti bén ngoai nhu bién doi nong do, dp sudt, nhiét do thi
cdn bang sé chuyén dich theo chiéu lam gidm tdc dong do.



> Tim hiéu anh hudng clia nhiét dé dén can bang hoa hoc
Xét phan ting: 2NO,(g) == N,O.(g) (1) AH3:=-58K]
(nau do) (khong mau)
Khi hon hgp khi trén dang & trang thdi cin bang, néu dun néng 10 Cho biét chiéu nao cla

hoén hgp khi bang cich ngam binh vao nudc néng, mau niu doé cta phan Ung (1) la chiéu
hén hop khi ddm lén. Néu lam lanh bang céich ngdm binh dung thu nhiét va chiéu nao la
hén hop khi vao nude da, mau cia hon hop nhat di. chiéu tod nhiét.

1 Tu hien tuong & Thi
@ nghiém 1, cho biét khi

Khi tang nhiét d6, cin bing chuyén dich theo chiéu phén ting lam lanh binh (2) va

thu nhiét, nghia la chiéu lam giam tic dong cta viéc ting nhiét do. lam néng binh (3) thi
Ngugc lai, khi gidm nhiét dé, cin bang chuyén dich theo chiéu can béng trong mdi binh
phan ting tod nhiét, chiéu lam giam tic dong cha viéc giam chuyén dich theo chiéu
nhiét do. tod nhiét hay thu nhiét.

©

Ngudi ta thuting san xuat voi bang phan (ing nhiét phan calcium carbonate theo phuong trinh nhiét
hod hoc sau:

@O =@ +fg)  AH3,=1781K
e nang cao hiéu sudt phan (ing san xuat vdi, can diéu chinh nhiét da nhu thé nao? Gidi thich.

2 Tim hiéu anh huéng ciia ap suat dén cin bang hoa hoc

Xét hé can bang: 2NO,(g) == N,O,(g) (2) K;= {::BDEE]
(ndudo)  (khong mau) 2

Thuc hién hé phan tng nay trong xilanh kin cé pit-tong & 12 Khi day hodc kéo pit-tong

nhiét d6 thudng va khong déi. Khi hé dat trang thdi can béng, thi 56 mol khi clia hé (2)
néu ting ap sudt ctia hé bing cach diy pit-tong dé thé tich cla thay d6i nhu thé nao?

hé giam, lic nay mau nau dé nhat dén, ta néi can bang chuyén dich

theo chiéu thuan (Hinh 1.4).

Ngugc lai, néu lam giam ap sudt cia hé cin bang trén bang cich kéo pit-tong ra
dé thé tich ctia heé tang lén, cin bing sé chuyén dich theo chiéu nghich, mau nau

dam dén.

%n ng ting hop

ammonia:

Ny(g) + 3H,(g) =22
2NH, (g).

B thu duge NH, vai higu suat

cao, can diéu chinh dp suat

nhui thé nao?

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



©

» Khi hé dang & trang thdi cin bang, néu ting hodc gidm dp sudt cla hé,
can bing chuyén dich theo chiéu lam giam hoac ting dp sudt ctia hé.

» Khi hé cin bing c6 tong hé s6 ti luong clia cic chat khi & hai vé cia
phuong trinh hod hoc bang nhau hodc trong hé khéng co chat khi, viéc ting

hodc gidm dp sudt khong lam chuyén dich cin biang cta hé.

» Tim hiéu anh huéng clia néng dd dén can bang hoa hoc

Xét hé cin bang sau trong binh kin & nhiét do cao khong doi:
= _[CoF
C(s) + CO,(g) = 2CO(g) K=

(s) 2(9) (g) K¢ [CO,]
Khi théi thém khi CO, vao hé can bing thi néng d6 CO, tang lén
lam cin bang thay doi. O nhiét @ xic dinh, gia tri K khong doi,
do do lugng CO, phai giam bat va lugng CO phai ting 1én, nghia la
CO, phai phin (ing thém vdi C tao ra CO, hay noi cach khac la can
bing dich chuyén tii trai sang phai (theo chiéu thuin) cho dén khi
hé dat trang théi can bang mdi. Hién tugng sé xdy ra tuong tu néu
giam néng dé CO khi hé dang & trang thai can bing.

Néu trong hé cin bang c6 chit ran thi viéc thém hoac bét ugng
chat ran hau nhu khong dnh hudng dén trang thai can bang ctia hé,
nghia I cin bang khéng chuyén dich.

©

Khi ting hodc gidm néng d6 mot cht trong can bang thi cin bing
chuyén dich theo chiéu lam gidm tic dong ctia viéc ting hoac
gidm ndng do cha chat dé, nghia la can bang sé chuyén dich
tuong ting theo chiéu lam giam hoac tang nong do cha chat do.

@

Trong cdc hang ddng dd vdi thudng xdy ra hién tugng hinh thanh thach nhi va xam thuc
cla nudc mua vao dd véi theo phuong trinh hod hoc sau:

Cal0y(s) +H0() + C0;(ag) == (alHCD,),(aq)
Hay gidi thich cac qua trinh nay.

10

CHUY /
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13 Hdy cho biét cin bdng
chuyén dich theo chiéu
ndo khi thém mot luang
khi (0 vao hé can bang:

Cls) + (0,{g) = 200(g)

(hat xic tac khdng lam thay
d6i ndng o cdc chat trong
hé can bdng va cling khdng
lam thay doi hang so can
bang nén khang lam chuyen
dich can bang. Chat xic tic
€0 tac dung lam ting toc
@d phan ting thudn va phan
ing nghich nén lam cho hé
nhanh chong dat trang thdi

can bdng.




1. Hing s6 cin bang K. ciia mét phan ting thuan nghich phu thudc vao yéu té
nao sau day?
A. Nong do. B. Nhiét do. C.Apsuit.  D. Chit xic tac.

2. Yéu t6 nao sau day luén luén khéng lam dich chuyén can bang ctia hé phan ting?
A, Nhiét do. B. Ap suit. C.Nong d6.  D. Chat xc tdc.

3. Viét biéu thiic tinh K. cho cdc phén ting sau:
(1) CaCO4(s) = CaO(s) + CO4(g)

(2) Cu,O(s) + %Dz{g} — 2Cu0(s)

4. Xét cac hé can bang sau trong mot binh kin:
a) C(s) + H,0(g) == CO(g) + H(g) AH3, = 131 K]
b) CO(g) + H,O(g) == CO4(g) + Hi(g) AH,=-41K]
Ciéc cin bang trén dich chuyén theo chiéu nao khi thay d6i mét trong cic
diéu kién sau?
(1) Tang nhiét do.
(2) Thém higng hoi nudc vao hé.
(3) Thém khi H, vao hé.
(4) Tang dp sudt chung bing cich nén cho thé tich ctia hé gidm xudng.
(5) Dung chat xic tic.
5. Cho phan ting sau: COCl,(g) == CO(g) + Cly(g) K- = 8,2 x 107 (900 K)
O trang théi cin bing, néu néng d6 CO va Cl, déu bing 0,15 M thi néng do
COCL la bao nhiéu?
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CAN BANG TRONG DUNG DICHNUGC
" myc ey | \

- Néu dugc khai niérn su dién li, chat dién li, chat khong dién |i.

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

- Néu dugc khai niém va y nghia clia pH trong thuc tién (lién hé gia tri pH
& cac bo phan trong co thé vdi stic khoé con ngudi, pH clia dat, nudc tai
su phat trién cla déng thuc vat, ...

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

- Néu dudc nguyén tac xac dinh néng do acid, base manh bang phuong
phap chuan do.

— Thuc hién duoc thi nghiém chudn d6 acid - base: Chuan dé dung dich base
manh (sodium hydroxide) bang dung dich acid manh (hydrochloric acid).

- Trinh bay dudc y nghia thuc tién can bang trong dung dich nudc cda ion
AT, Fe’t va (05

@Céc hop chat acid va base cé vai trd rat guan P ﬁ
trong trong ddi séng cuia con ngudi. Acid, base ¥ i -
la gi? Lam cdch nao cé thé xac dinh néng d6 | _ l:f__.ﬁ
cla dung dich acid, base? *
= ',i'-‘; y " |
<
|
A May do pH

@ SU DIEN LI, CHAT DIEN LI, CHAT KHONG PIEN LI
> Tim hiéu hién tuong dién i

@

1 Quan sit Hinh 21,
nhdn xét hién tugng
xdy ra khi thuc hién thi
nghiém. So sanh tinh ddn
dién cla nudc cat va cic
dung dich.

&) nuite cat b} dung dich ¢ dung dich
saccharose sodium chloride

A Hinh 2.1. Mé phéng thi nghiém khao sat tinh din dién
cla nudc cit va mét sd dung dich

12



L5
0° / O\ 0
H H
A Hinh 2.2. Ciu tao ctia phan t nuéc

H,0 la phan tii c6 cuc. Khi cho NaCl tinh thé vao nudc, xdy ra
qua trinh tuong tic gilia cic phin tli nudc cé cuc va cic ion cla
mudi, két hop voi su chuyén dong hon loan khong ngling cta céc
phan tli nudc lam cho cac ion Na® va Cl” ctia mudi tach din khoi
tinh thé va hoa tan vao nudc, goi la qua trinh dién li hay su dién li.
NaCl dugc goi la chit dién li, tan vao nudc tao ra ion va thu dugc
dung dich dan dién, goi la dung dich chat dién li.
Su dién li cha NaCl trong nudc co thé dugc bi€u dién bang
phuong trinh dién li nhu sau:

NaCl + (n + m)H,O —» Na"-nH,O + CI"-mH,0
Dé don gian, ngudi ta thudng viét:

NaCl - Na™ + CI’

®

1 Hay cho hiét nguyén
nhan i sao dung dich
NaCl cd tinh dan dién.

CHUY /
Trong dung dich, chat dién
i phin li thanh cic ion.
Phuong trinh ion cho biét
bdn chdt cla phan dng xay ra
trong dung dich dién li. Vi du
mit 50 phuang trinh ion:
H*+ 0H —HO

H® 4 HCO; — (0, T +HO
Ba™" +50;” — BaS0.d

Qua trinh phén li cac chit trong nudc tao thanh céc ion duoc goi 1a su dién li.

» Tim hiéu su phan loai cic chat dién li

CI_ » |, T = -
H,0
- . gy
¢ CH,COOH CH,CO0" C.H,0,

a) b) c)

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

Phuong trinh dién li HCI trong midc:

HCl - H* + CI (1)
Chit dién li manh bao gém acid manh, base manh va hau hét cic
mudi tan. Trong phuong trinh dién li ctia chét dién li manh, ngudi
ta dung mot mii tén chi chiéu cia qua trinh dién li.

3 (uan sat Hinh 2.3, nhdn
Xét vé dd sang cla bong
dén & cic thi nghiém.
Biét rang ndng dd mol
la cc dung dich la
bang nhau, cho biét dung
dich nao dan dién manh,
dan dién yéu va khdng
dan dién.

4 Tir phuong tinh (1) va
(2), nhdn xét vé muc
dd phan li cia HO va
(H,CO0H trong nuidc

13



Phuong trinh dién li CH,COOH trong nudc:

CH,COOH = CH.COO +H*  (2)
Chit dién li yéu bao gébm céc acid yéu, base yéu. Trong phuong
trinh dién li chia chat dién li yéu, ngudi ta ding hai nita mai tén
ngugc chiéu nhau.

®

» Chdt dién li manh la chdt khi tan trong nudc, cic phin tu
hoa tan déu phén li thanh ion.

+» Chit dién li yéu la chit khi tan trong nudc chi c6 mot sé
phin ti hoa tan phén li thanh ion, phdn con lai van ton tai
dudi dang phan tii trong dung dich.

» Chit khong dién li 1a chat khi hoa tan vao trong nudc,
cic phan ti khong phin li thanh ion.

& THUYET BRONSTED - LOWRY VE ACID - BASE
> Tim hiéu thuyét Bronsted — Lowry vé acid - base

ﬂ/ﬁ + t!% -» %

HCl{ag) - H,O(N - H,0"(aq) + I (ag)

A Hinh 2.4. S0/ 6 minh hoa qua trinh tuong tic clia HCl va nude trong dung dich

1T _
H_..(iﬁ_m &

¢ ﬁ' a| [ﬁ“u]
Hol =

NH:{ag)

NH. (ag) + + OH(ag)

A Hinh 2.5. Sa d6 minh hoa qua trinh tuong tic gilta NH, va nudc trong dung dich

Trong dung dich NaHCO, ¢6 cic cin bang sau:

HCO; +H.0 = H,O" + CO&

HCO; + H,O0 == H,CO, + OH"
lIon HCO; trong nudc viia cé thé cho proton (H), viia c6 thé nhan
proton nén goi la chit ludng tinh.

@)

@

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

©

Viét phuong trinh dién li (néu
€0) cla cc chat sau khi hoa
tan vao nudc: HNO,, (a(0H),
va Badl,.

6 Quan st Hinh 24 va
Hinh 25, cho biét chat
nao nhan H', chdt nao
choH".

7 Nhdn €t vé vai
acid — base cta phdn td
H,0 trong cdc can bng
¢ Hinh 24, Hinh 25 va
can bang cia ion HCO;
trong nudc

(ho phuang trinh

(1) (H,C00H 4+ H0 =
H,0" + CH,C00

()0 +H) ==

HCO; + OH

Cho biét chdt nao la acid,

chdt nao la base theo thuyét

Brensted — Lowry.

Thuyét Bronsted - Lowry: Acid la chdt cho proton (H'), base la chdt nhdn

proton. Acid va base c6 thé 1a phin tii hodc ion.
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&) KHAINIEM pH. CHAT CHi THI ACID - BASE @

> Tim hiéu khai niém pH 8 Tinh pH ca dung dich o

s o e o ) ) ndng do H' 12107 M.
Nudc la chit 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 do OH" [ 107 M.
Tich s6 néng d6 cac ion H™ va OH" trong nudc nguyén chat hoic
trong dung dich nudc c6 néng do chit tan khong qué cao & moi
nhiét 4o 1a mot hing s6, goi la tich s6 ion cha nudc, ki hiéu K:

K. = [H][OH]
$25°C,K,=[H][OH] =10,
Nudc c6 méi triong trung tinh nén cé thé hiéu moi trudng trung tinh la moi
tridng trong d6 [H'] = [OH ] = 107 M.
Khi thém acid vao nudc, nong dé H' tang nén nong d6 OH™ phai giam do tich
s6 ion ctia nudc khong déi. Nhu vay, méi truong acid 1a moi trudng trong dé
[H] > [OH ] hay [H*] > 107 M.
Khi hoa tan base vio nudc, nong d6 OH  ting nén néng d6 H™ phai giam.
Maéi truding kiém 1a méi tridng trong d6 [H'] < [OH ] hay [H'] < 107 M.
bg acid va do kiém cha dung dich c6 thé dugc dinh gia bang néng d6 H* hoic
quy vé mot gia tri goi la pH voi quy udc nhu sau:

e 10 Quan sit Hinh 26, cho
Sl L PRI pH =N biét khoang gid tri nao
Trong d6, [H'] 1a néng d6 mol ctia ion H' trong dung dich. trong thang pH tuong
tng vdi mdi truing cla
pHO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 dung dich la acid, base
{H} I | l [ [ [ 4 Il 1 [ [ I [ i | hay tmng ﬁ“h‘
10T 102 103 o4 105 105 107 T0¢ 100 10% 1% 10T 0% 10
o8] et e ——
10 109 10w 10T 10 100 10 107 10¢ 105 104 105 107 107 1 .
A Hinh 2.6. Thang pH a) Pha%ﬂﬂmldung dich HC
0,2 M vao 500 mL nudc. Tinh
pH c(a dung dich thu dugc
b) Tinh khoi lugng NaOH cdn
» pH la chi s6 danh gia d6 acid hay dé base ctia mét dung dich. dé pha 100 mL dung dich
» Thang pH thuong dung c6 gia tri tii 1 dén 14. NaOH cé pH=12.
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2 Tim hiéu y nghia ciia pH trong thuc tién

Khoang migng _ D6 pH la mét trong nhiing yéu té
e rit quan trong dé danh gid cic tiéu @
Taing “FH'D' hnsd_a e chilién quan dén moéi truéng cing 11 Quan sat Hinh 27,
pH 5,6 -8,0 nhu stic khoé ctia con nguoi. cho biét khodng pH thdp
e, ) Trong co thé ngudi, do pH & cac nhit va cao nhat § cdc
: T 1 1 1 r r - F * o, - 3 3
3 Y5 cd quan khdc nhau cé gia tri khac cgquan trong hé tiéu hod
f non id tri nay 12 md (U3 con nguai.
_.»‘ N1 2-75 nhau. Gui tri #na}; la moét trong q
. Rudl gid nhiing yéu t6 rit quan trong
vV PRTA-33 phin dnh stic khoé clia con nguoi.
A Hinh 2.7. pH trong Do d6, méi ngudi can duy tri dugc

g R o ol e ché& d6 an dé co thé c6 pH phit hop,

duy tri dugc stic khoé tét.
Do pH trong dit dugc ding lam co sé cho viéc st dung dit, st dung @
phan bén mét cich hgp li va hiéu qua nham bao vé chat lugng moi

truong dat va phong trianh 6 nhiém nguén nudc. Dat chua la dat cd 40 pH dudi

Quy chudn ki thuat qudc gia vé chit lugng nudc sach sii dung cho E;f;aﬂﬁ;:ﬂmnlgnngﬁgﬂahbé
muc dich sinh hoat dugc Bé Y té€ quy dinh miic giéi han cic thong b Slllng chift n30 tiong cic
s6 chit lugng déi vdi nudc, trong do ngudng gisi han cho phép doi chil sau vao dit: a0, P02
voi d6 pH trong khoang 6,0 - 8,5. Quy chudn nay cling dap dung Gidi thich.

cho nudc ho boi.
P .
] 12 Quan sit Hinh 28,
| N trinh bay su chuyén doi
1 a 5 T 9 11 13

mall sac cla cac chat

T chi thj acid — base trong
Fﬂ cac dung dich 6 do pH
i khc nhau.

(a) Gidy chi thi pH van ning

2 Tim hiéu chat chi thi acid—base

| ..' - -
[ -\ oooooo |/ pp————
:3' “ H "i : ~ A NG V.
= e
Mbi truding acid Méi truging trung tinh Méi truéing base pH< 45 pH>83
{b) Dung dich phenolphthalein (c) Quy tim

A Hinh 2.8. Su thay d6i mau trong cac mdi truéng doi vai
gidy pH (a), dung dich phenolphthalein (b), gidy quy tim ()

Nguoi ta co thé dung méy do pH dé xac dinh gia tri pH clia mét dung dich.
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Chit chi thi acid — base la chit c6 mau sac bién déi theo gid tri pH cta dung dich.

) CHUAN DO ACID - BASE

» Tim hiéu phuong phap chuan dé acid - base
Nguyén tic: Chuin do acid - base la phuong phap dugc sit dung @
dé xic dinh néng d¢ dung dich acid hodc dung dich base bing 13 Hay néu vai o cla

dung dich base hoac dung dich acid da biét chinh xic néng dé chit chi thi tong
(goi 1a dung dich chuin). Trong phuong phédp nay, ngudi ta st dung phuong phap chudn dd
dung dich acid da biét néng d6 lam dung dich chudn dé xac dinh acid — base.

néng d6 dung dich base hodc diing dung dich base da biét nong do 14 Quan sit Hinh 2.9, gidi
lam dung dich chudn dé xdc dinh néng dé dung dich acid. thich vi sao cn lic nhe
Khi chuén d9, ngudi ta thém tii tii dung dich dung trong burette dung dich trong binh tam
vio dung dich dung trong binh tam gidc. Théi diém ma hai cht tic giac trong khi thuc hién
dung vita du vdi nhau goi la diém tuong duong. Pé nhan biét diém thao téc chuan dd.

tuong duong, nguoi ta thudng ding nhiing chit chi thi acid - base
géy ra sy d6i mau & khodng pH gin véi diém tuong duong.

Thao tic khi chudn dé: Tay thuin cam binh tam gidc, lac nhe
dung dich trong binh, tay khéng thuan diéu khién khoa burette
dé thém tif tif tiing giot dung dich trén burette vio binh tam giic
(Hinh 2.9).

A Hinh 2.9.
Thao téc chuin do

Thi nghiém. Chuin dé dung dich base manh bang dung dich chuén 15 Viét phuong trinh hod

acid manh hoc cda phan dng xdy ra

Dung cu: bo gid da, burette 25 mL, pipette 10 mL, c6c thuy tinh, trong thi nghiém chudn

binh tam gidc 50 mL, ng hut nhé giot. dd dung dich NaOH bang
dung dich HC.

Hoa chit: dung dich HCI 0,10 M, dung dich NaOH cdn xic dinh

nong do, dung dich phenolphthalein.

Thuc hién:

Budc 1: Triang sach burette bang nudc cit, sau do trang lai bang mot 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 d6 rét vao
burette (di khod) va chinh vé vach 0.
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Budc 2:  Dung pipette 1dy dung dich HCI 0,1 M cho vao ba binh tam gidc, moi
binh 10,00 mL. Ding éng hut nho giot d€ liy chat chi thi, nho 1 - 2 giot

phenolphthalein vao cac binh tam gidc.

Budc 3: Van khoa burette dé dung dich NaOH trong burette chay tii tif vao
binh tam gidc dung dung dich HCL Chu y lic déu binh tam giic.
Quan sat dén khi dung dich & binh tam giac xudt hién mau héng nhat

bén trong khodng 30 giay thi diing lai.
Budc 4: Doc thé tich dung dich NaOH trén vach cia burette.

Budc 5:  Lap lai it nhat 3 1an. Ly gid tri trung binh ctia 3 lan chudn do.

.II* ‘ Hi ke

A Hinh 2.10. Thi nghiém chuin d& dung dich NaOH
béng dung dich chuin HCI
Néng dé mol ctia dung dich NaOH dugc tinh theo cong thic:

C i Via *Cig
NaOH V.
NaOH

©

©

16 Quan sat Hinh 2.10, md
ta hién tugng G thai diém
kéit thiic chudn do.

17 Gid st khi két thiic
chuan do, thé tich
dung dich NaOH da
st dung la 125 mL.
Tinh ndng dd dung dich
NaOH ban dau.

Trong phuong phap chudn dé acid - base, ngudi ta dung dung dich acid hodc
dung dich base (kiém) da biét chinh xic néng d6 lam dung dich chuin dé
xic dinh néng do dung dich base hodc dung dich acid chua biét nong dé.

&) ¥ NGHIA THYC TIEN CAN BANG TRONG DUNG DICH NUGC

CUA ION AP**, Fe** va CO?"

2 Tim hiéu y nghia thuc tién can bang trong dung dich nuéc ciiaion AI’*, Fe™*

Phén chua hay phén nhém - kali (K.,SO,Al(SO,),-24H,0),
pheén sat ((NH,),SO,-Fe,(SO,),-24H,0) dugc st dung nhu la chat
keo tu trong qua trinh xii li nudc (nudc thai, nudc giéng khoan, ...)
do tao Al{OH),, Fe(OH),. Céc hydroxide nay & dang keo kéo theo
cac chit ban lo ling trong nudc lang xudng.

Phuong trinh thuy phan ion M* (Al va Fe™*) dugc biéu dién
don gian nhu sau:

M* + 3H,0 == M(OH),| + 3H"

18

18 Taisao khi bdo quan dung
dich mudi M™ trong
phong thi nghiém nqudi
fa thubng nhd vai giot
dung dich acid vao trong
lo dung dung dich mudi?



Ton Al*, Fe* dé bi thuy phén trong nudc tao thanh base khéng tan va cho
moi trudng acid.

@

Ngoai tac dung lam trong nudc, dung dich phén chua con cd khd nang lam
sach gi sét trén inox. Giai thich.

Phén chua

2 Tim hiéu y nghia thuc tién cén béing trong dung dich nuéc clia ion €0;
Mot hé bai du tiéu chudn khi ¢6 d6 pH trong midc khodng tii 7,2 @
dén 7,8. Mit cin bang pH la mot trong nhiing vin dé thudéng gap & 19 Gidi thich vi sao qud trinh
nhiéu ho bei. Trong trudng hop pH ha boi qua thap sé gay ra tinh thuy phan ion (0" trong
trang kich ting da va mat cho nguai boi. Soda (Na,CO,) dugc xem nuidc lam tang pH cia nuidic
12 hoa chdt hiéu qua dugc st dung dé lam tang pH ctia nudc hé boi.
Phuong trinh thuy phén ion CO; biéu dién don gian nhu sau: @
COZ + H,0 = HCO; + OH" Khi musa nhiéu ngay lién tuc
O co thé lam cho pH clia nuc
0 a0, ho gidm xudng dudi
lIon CO; bi thuy phan cho moi truong base. 6,5 va ngui ta thubng ric
vi bdt dé diéu chinh pH.
Gidi thich.

1. Mot dung dich ¢6 [OH ] = 2,5 x 107" M. Tinh pH va xic dinh méi triudng cha
dung dich nay.

2. Tinh pH ctia dung dich thu dugc sau khi tron 40 mL dung dich HC1 0,5 M véi
60 mL dung dich NaOH 0,5 M.

3. Mot mau dich vi ¢6 pH = 2,5. Xdc dinh néng d6 mol cta ion H' trong mau
dich vi dé.

4. Viét phuong trinh dién li cta cic chiat: H,SO,, Ba(OH),, AL,(SO,),.

5. O cic viing qué, ngudi dan thuong diing phén chua d€ lam trong nudc nha
ting dung cta phén ting thuy phin ion Al"”. Gidi thich. Chit hay ion nao la
acid, l1a base trong phan ting thuy phan Al*?
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PON CHAT NITROGEN
" mycTiu | \

~ Phat bifu dugc trang thai tu nhién clia nguyén t6 nitrogen.

— Gidi thich dugc tinh tro cla don chat nitrogen & nhiét do thuéng théng
qua lién két va gia tri nang lugng lién két

- Trinh bay dugc su hoat dong cla don chat nitrogen & nhiét d6 cao doi
vdi hydregen, oxygen. Lién hé dugc qué trinh tao va cung cap nitrate
cho dat tir nudc mua.

- Gidi thich dugc cac Ung dung clia don chét nitrogen khi va ldng trong
san xudt, trong hoat dong nghién clu,

b A

@ Nitrogen la khi ¢ ham lugng Ién nhat trong
khéng khi, cé vai tré cung cap dam tu nhién cho
cay tréng. Nitragen cé tinh chat gi va c6 nhiing
Uing dung nao trong cudc séng?

() TRANG THAITU NHIEN

2 Tim hiéu vé trang thai tu nhién ctia nitrogen

khodng 78% nitrogen A Nitrogen léng ho trg lam lanh
dé bao quan thuc phdm

®

1 Quan sat Hinh 3.1, cho
biét trong khong khi, khi
nao chiém 4 lé thé tich

KHONGKHI

ldn nhat.

2 Ngoai don chat nitrogen
khoang 1% carbon dioxide, argon, khodng 21% thi ng[ﬁré‘n t0 nitrogen
hai nude va mat 56 chat khi khac oxygen iy e

On ton fai dudi dang
A Hinh 3.1. Thanh phan thé tich clia khéng khi nao? Lay vidu.

O trang thdi tu nhién, nitrogen tén tai & dang don chit va hop chit.

» O dang don chit, nitrogen chiém khoang 78% thé tich clia khong khi. Nitrogen
trong tu nhién 1a hén hop clia hai déng vi: 'IN (99,63%) va N (0,37%).

« O dang hop chit, nitrogen c6 nhiéu trong khodng vit sodium nitrate
(NaNO,) vdi tén goi la diém tiéu natri. Nitrogen con c6 trong thanh phén cha
protein, nucleic acid, ... va nhiéu hop chit hiiu co khac.



& TINH CHAT VAT L
3 Tim hiéu tinh chat vat li cia nitrogen

A Hinh 3.2. Md phong thi nghiém chiing minh nitrogen
khéng duy tri su chay

O diéu kién thudéng, nitrogen la chat khi khong mau, khong
mi, khong vi, hoi nhe hon khong khi, hoa long 6 -196 °C va
hod rin ¢ -210 °C. Khi nitrogen tan rit it trong nudc (& diéu
kién thudng, 1 lit nudc hoa tan dugc 0,015 lit khi nitrogen).
Nitrogen khong duy tri su chay va su ho hép.

&) TINH CHAT HOA HOC
» Tim hiéu tinh chat hoa hoc ciia nitrogen

@ E,(N=N) = 945 kj/mol

A Hinh 3.3. M6 hinh phan tif nitrogen va ning luong lién két
trong phan tif nitrogen

Nguyén tii nitrogen c6 do dm dién 16n, chi kém fluorine, oxygen,
chlorine.
O nhiét do cao, nitrogen cé thé tac dung dugc véi nhiéu chit.
Tac dung voi hydrogen:
O nhiét d6 cao (380 °C - 450 °C), ap sudt cao (25 bar - 200 bar) va
o xuc tac Fe, nitrogen tac dung vdi hydrogen tao khi ammonia.
N,(g) + 3H,(g) ===—= 2NH;(g) AH; =-92K]
Tac dung voi oxygen:
O nhiét d6 khodng 3 000 °C, nitrogen tic dung vdi oxygen tao thanh
khi nitrogen monoxide.
N,(g) + O(g) == 2NO(g) AHz = 180 k]

T

©)

3 Quan sit Hinh 3.2, néu
hién tugng xay ra. Gidi thich.

4 Nitrogen ndng hon hay
nhe hon khdng khi
Taisao?

®)

Nouoi ta cé thé thu khi
nitogen trong  phong
thi nghiém bdng phuong
phap ddy nudc. Hay gidi thich
diéu nay.

5 Quan sit Hinh 33 va tif
dii kién ndng lugng lién
két trong phdn tf N, du
dodn vé d0 bén phan tif
va khd nang phan ting cla

nitrogen & nhiét dd thuting.

6 Xic dinh tinh oxi hod,
tinh khi' cla nitrogen
trong phdn ting clia N, vdi
H, va vdi 0. Cho biét cic
phdn tng nay thu nhiét
hay toa nhiét

O nhiét do thuéng, phan ti nitrogen rit bén, khi tro vé mit hoa hoc.
Trong céc diéu kién thich hop, nitrogen chii yéu thé hién tinh oxi hod, nitrogen

thé hién tinh khi khi tdc dung vdi oxygen.
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@ QUA TRINH TAO VA CUNG CAP NITRATE CHO DAT
TU NUGC MUA
» Tim hiéu qua trinh tao va cung cap nitrate cho dat tir nuéc mua

Trong tu nhién ludn dién ra qua trinh chuyén hod nitrogen tii dang

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

7 Quan sit Hinh 3.4, cho
biét con ngudi cd thé can
thiép vao chu trinh cla
nitrogen trong tu nhién
bang cach nao. Néu su
can thiép dé vugt nquang
cho phép thi dnh hudng
gi dén moi trutng?

A Hinh 3.4. Chu trinh cia nitrogen trong tu nhién

Thuc vat dong hoa nitrogen bing cich hap thu chiing qua ré cay chii yéu & dang muéi nitrate va
mudi ammonium, chuyén hod chiing thanh protein thuc vit. Pong vat dong hoa protein thyc vat,
tao ra protein dong vat. Cic chit hitu co do dong vit bai tiét ra (phan, nudc tiéu, ...) cing nhu
xac dong vt bi phan huy chuyén thanh cac hop chit hiiu co chiia nitrogen. Nho nhiing loai
vi khudn khac nhau c¢6 trong dat, mét phan cac hop chit nay chuyén hoa thanh ammonia,
sau do chuyén hod thanh muédi nitrate, phan con lai bi thodt ra & dang nitrogen bay vao
khi quyén. Khi d6t chdy cic chét hitu co (than g6, than da, than bun, ...), ciing tao thanh
nitrogen tu do.

©

Nguyén t6 nitrogen rdt cin thiét cho su song trén Trai Dat. Trong tu nhién
lu6n dién ra cac qua trinh chuyén hod nitrogen tii dang nay sang dang khac
theo mét chu trinh tuin hoan kheép kin.

&) UNG DUNG
» Tim hiéu (ing dung ciia don chat nitrogen khi va long trong
san xuat, trong hoat déng nghién ciu

Trong san xudt rugu bla, khi Trong cong nghé dong gbi  Trong chia chdy, nitrogen

nitrogen duge bom vao cdc bé  thue phdm, khi nitrogen duge  ding dé dap tit cdc dam chay

chiia dé loai bd khi oxygen. bom vao tdi dé loai bo khi  do hod chit, chap dién, ...
oxygen va lam phong bao bi.
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8 (Quan st Hinh 3.5 va dua
vao cdc tinh chat cla
nitrogen, hdy giai thich
vi 530 nitrogen cd nhiing
ting dung dd

Trong linh vuc y t&, nitrogen long duge  Trong khai thac dau khi, hdn hop khi N, @ L )
ding dé bdo quin mau, té bao, dich v CO, dugc bom vao bé chia ddumé  Gidi thich W sao nquai ta

ca thé, tring, tinh tring, ... dé tao &p sudt ddy ddu con du bi ket lai e e
lén trén nhd dac tinh nén cao. bom kl:“ mtrugen vdo "hng
A Hinh 3.5. Mét 56 ng dung cia nitrogen lo vaccine.

©

Nguyén t6 nitrogen la mot trong nhiing nguyén t6 dinh dudng chinh cla
thuc vit. Trong cong nghiép, phin lén lugng nitrogen sin xuit ra dugc
ding dé€ tong hgp ammonia (NH,), tii d6 san xudt phan dam, nitric acid, ...
Nhiéu nganh coéng nghiép nhu luyén kim, thuc phdm, dién ti, ... si dung
nitrogen lam méi truong tro. Nitrogen long dugc dung lam méi trudng
déng lanh dé€ bao quan mdu va cdc mau vat sinh hoc khic.

® 1\

Phau thuat lanh, hay con goi la ap lanh bang nitrogen lang la mot ki thudt dién hinh mang lai hiéu qua
cao trong diéu tri seo 6. Ngudi ta st dung nitrogen long 6 —196 °C dé xif li cic bénh Ii bé mat clia da.
Phuang phdp nay duioc st dung phd bién tai cic trung tam va bénh vién chuyén khoa da liéu nhi s
don gidn, an toan va hiéu qud cao, it bién ching va khdng gdy nhiéu dau ddn cho bénh nhan.

e J

1. Trinh bay cdu tao cia phén ti N,. Gidi thich vi sao & diéu kién thuong, N, kha
tra vé mat hoa hoc.

2. Viét phuong trinh hod hoc chiing minh tinh oxi hod va tinh khii cta nitrogen.
Cho biét s6 oxi hoa ctia nitrogen thay déi nhu thé nao trong cic phan ting
hod hoc daé.

3. Dua vao gid tri nang lugng lién két (E,), hay du dodn & diéu kién thudng,
chit nao (nitrogen, hydrogen, oxygen, chlorine) kho va dé tham gia phan ting
hod hoc nhat. Vi sao?

a) N, (g) - 2N (g) E, = 945 k]/mol
b) H, (g) — 2H (g) E, = 432 kJ/mol
) 0, (g) > 20 () E, = 498 kJ/mol
d) Cl, (§) > 2C1 (g) E, = 243 kJ/mol
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AMMONIA VA MOT SO HOP CHAT
AMMONIUM

m "

- M6 ta dugc cong thic Lewis va hinh hoc clda phan tif ammonia.

- Dua vao dac diém cdu tao cla phan t ammonia, gidi thich dugc
tinh chat vat li (tinh tan), tinh chat hoa hoc (tinh base, tinh khir). Viét duoc
phugng trinh hoa hoc minh hoa.

- Van dung dugc kién thic vé can bang hoa hoc, toc do phan tng,
enthalpy cho phan Ung téng hop ammeonia tif nitrogen va hydrogen
trong qua trinh Haber (Ha-ba).

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

- Trinh bay duoc ing dung cla ammonia (chat lam lanh; san xuat phan
bén nhu: dam, ammophos; san xuat nitric acid; lam dung méi; .. .); clia
ammonium nitrate va mot s6 mudi ammonium tan nhu: phan dam,
phan ammophos, ...

- Thuc hién dugc (hodc quan sat video) thi nghiém nhan biét dugc ion
ammonium trong phan dam chia ion ammonium.

L% o

@Ammonia la mét hgp chéat cla hydrogen va
nitrogen, cé rat nhiéu Ung dung trong ddi séng
va san xuat. Ammonia cd nhiing tinh chat va
ung dung gi?

Bén bao quin ammonia léng
ding trong san xudt thuc pham b

& CAuTAO PHANTU CUA AMMONIA
2 Trinh bay ciu tao phéan tif ammonia

H Sy Tﬁ% H N H |‘ﬂ| 1 Quan sit Hinh 4.1, md
/ H | )| fd cdu tao cla phdn
H < H tif ammonia. Du dodn
tinh tan (trong nudc) va
(@) (b) (e) tinh oxi hod — khir clia

A Hinh 4.1. Cu tao clia phan tif ammonia (a), céng thiic Lewis clia phéan tir ammonia. Gidi thich.

ammonia (b) va mé hinh phén tdf ammonia (c]

Phén tii NH, c6 ciu triic chop tam gidc, véi nguyén ti nitrogen & dinh, dayla
mot tam gidc ma dinh 1a 3 nguyén tit hydrogen.
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& TINH CHAT CUA AMMONIA

> Tim hiéu tinh chat vét li cia ammonia
Thu khi ammonia vao ddy binh tam gidc, day binh bang nut cao
su c6 6ng thuy tinh vuét nhon xuyén qua. Up ngugc binh tam gidc
xudng va nhung dau 6ng thuy tinh vao mét chau thuy tinh chiia nudc
co0 pha thém dung dich phenolphtalein. Mot lat sau, nudc trong
chau phun viao binh thanh nhiing tia c6 mau hong (Hinh 4.2).

NH, (g

Mudc cd pha
phenolphthalein

4 Hinh 4.2. Thi nghi&m vé tinh tan clia khi NH, trong nuidc

©

Ammonia la chit khi khéng mau, mii khai va x6¢, nhe hon
khong khi. Ammonia tan rit nhiéu trong nudc tao thanh
dung dich ammonia. Dung dich ammonia ddm dic thuéng co
nong do 25%.

2 Tim hiéu tinh chat hoa hoc clia ammonia
Khi hoa tan vao nudc, mét phian nho cic phan tit NH, nhén ion
H" ctia nudc, tao thanh ion NH; (ion ammonium) va ion OH™ (ion
hydroxide).
NH, + H;O —= NH} + OH"

I —————
_ e

A Hinh 4.2, NH; tac dung v&i HCI

®

®

2 Quan sit Hinh 4.2, gidi

thich hién tugng thi
nghiém. Tir do cho biét,
tai sao khdng thu khi
ammonia bang phuong
phap day nudc

Tinh ti khoi cia NH, so vdi
khdng khi. T két qua do,
hdy gii thich vi sao cd thé
thu khi NH, bang phuong
phap day khang khi (Up
nquic binh).

- (J diéu kién thubmg, 1 lit
nudc hoa tan khodng 800 lit
Khi armmonia.

- Dung dich ammonia dam
ddc nong dd 25% cd khoi
luong riéng 30,91 g/cm’,

4 Tir su két hop gidia NH,

vGi nudc, nhan xét tinh
acid — base clla NH; trong
dung dich. Néu cich nhan
biét khi NH; bang quy
tim. Gidi thich.

Chuan bi hai dau doa
thuy tinh qudn bang. Dia
1 nhing vao dung dich
H( déc, diia 2 nhiing vao
dung dich NH, dac sau
dd dua lai gan nhau (Hinh
4.3). Quan st va néu hién
tuong xdy ra. Tu dd, dé
xudt phuong phdp nhdn
biét ammonia bang dung
dich HO dac.
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Ammonia (dang khi ciing nhu dung dich) két hop dé dang véi acid @

tao thanh muéi ammonium. 6 Cho biét ammonia
NH. + HCI — NH,CI thé hién tinh chdt gi
ammonium chloride trong phan (ng vdi acid

2NH, + H,S0, — (NH,),S0, Va OXygen.

ammonium sulfate
Ammonia chdy trong khi oxygen tao ra khi nitrogen va hoi nudc.
4NH, + 30, —— 2N, + 6H,0
Khi oxi hod ammonia bang oxygen trong khéng khi khi cé xic tac
Pt, & nhiét d6 cao tao thanh NO va H,O.

Pt,1°

4NH, + 50, —2 5 4NO + 6H,0
Ammonia chu yéu thé hién tinh khii va tinh base trong cac phan ting hoa hoc.

&) T6NG HOP AMMONIA

2 Van dung kién thiic hod hoc cho phan iing téng hop ammonia tit
nitrogen va hydrogen trong qua trinh Haber
Ammonia dugc téng hgp tif khi nitrogen va khi hydrogen theo 7 Dua vdo nguyén i

phén ting: chuyén dich can bang
N,(g) + 3H,(g) = 2NH.(g) AHs = 92 K] Le Chatelier, hay cho biét
Trén thuc té, phdn ting nay thuong dugc thuc hién & nhiét do qe t&[lg nigu suat phf"
khodng 380 °C - 450 °C, p sudt khoang 25 bar - 200 bar va diung Uﬂ'q mnﬁ' hquE‘IJH!,J i
chiit xiic tac Ia Fe. v
dp suat nhuf thé nac. Dieu
& " dd cd qay tré ngai gi cho
H; + N, phdn ng tong hop NH,
.!_ a a# a
KA ptag ke trén thuic té hay khong?
Visao?
Ha s a Thap lam lanh
Thap tdng hop
Chat xtic tac
—Ammonia ldng
LN &

A Hinh 4.4. So dé thiét bi téng hop ammonia trong céng nghiép
theo qua trinh Haber
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Qua trinh Haber duoc thuc hién nhu sau:

~ Hoén hop nitrogen va hydrogen (ti 1é mol 1 : 3) dugc nén & ap sudt cao va
dua vao thdp téng hop ammonia trong diéu kién nhiét 4o, dp sudt va chat

xuc téc thich hop.

— Hon hop khi di ra tii thap tong hop gom N, H, va NH, dugc dan dén thap
lam lanh. O day, NH, hoa long va dugc tach riéng, con hén hgp khi N, va H,

chua phan ting dugc dua trd lai thap tong hop.

& MUGI AMMONIUM
2 Tim hiéu tinh chat vt li cha mudi ammonium

Muéi ammonium déu dugc tao bdai
cation ammonium (NH,") va anion

ﬁ:; goc acid. Vi du: ammonium chloride,
( _'f’*-qmmﬂ ammonium nitrate, ammonium
o N N sulfate, ...

A Hinh 4.5. Mudi
ammonium chloride

©

®

8 Quan sdt Hinh 4.5, cho
biét trang thai, mau sdc
clia mudi  ammonium
chloride va dac tinh lién
két clia phan 1

Muéi ammonium la nhiing chit tinh thé ion. Hau hét cic mudi ammonium

dé tan trong nudc.

» Tim hiéu tinh chat hoa hoc clia muéi ammonium

Thi nghiém. Nhan biét ion ammonium (NH,) trong phin dam

(chiia ion ammonium)

Dung cu: kep 6ng nghiém, 6ng nghiém, dén con, diém hodc bt lia.

Hod chit: mau phin dam ammonium (NH,Cl hoic NH,NO, hoic

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

Tién hanh:

Budc1: Cho khoing 2 gam phin dam ammonium vao
6ng nghiém. Sau doé cho khoiang 2 mL nudc cit vao
6ng nghiém, lac déu dén khi tan hét.

Budc 2: Chokhoang 2 mL dung dich NaOH dic vao 6ng nghiém,
lic déu ro6i dun nhe dudi ngon lita dén con.

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

Dung dich muéi ammonium dim dic tac dung vdi dung dich base

khi dun néng tao san phim la khi ammonia.

NH; + OH- —— NH,t + H,0

9 Quan sit Thi nghiém,
néu hién tuong xdy ra.
Gidi thich. Viet phuang
trinh hod hoc khi cho
NH,C|, NHNO,, (NH,).S0,
tac dung vai dung dich
NaOH.
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Khi dun néng, cic muéi ammonium dé bi phan huy: @

lD
_}
NH,CI NH, + HCI 10 Bun ndng NH(CI (Hinh

lD
NHHCO; — NH, + CO, + H,0 46) thiy c6 hién tuong
l N MUl
NH,NO, — N,O + 2H,0 khdi trdng trong Gng

nghiém. Giai thich.

Viét phuong trinh hod hoc
khi cho dung dich (NH,),C0,
tic dung vdi cac dung dich
KOH, HC, Ba(OH},, (adl,,

@

NH,HCO, thudng duoc ding

A Hinh 4.6. Suphan huy nhiét cia NH,CI 13{” bt nﬂl :Ilml'!g SR
O banh bao. Gidi thich.

» Mudi ammonium tic dung véi dung dich kiém khi dun nong
cho khi ammonia c6 mui x6¢ dic trung. Phan (ing nay dung dé
nhin biét ion ammonium trong dung dich.

» Muéi ammonium dé bi phin huy khi dun nong.

&) UNGDUNG

» Tim hiéu img dung cia ammonia

.
-

Dung trong hé théng lam lanh Dung d& san xust Dung dé san xust
trang cdng nghiép phan bdn urea nitric acid

A Hinh 4.7. Mét sé (ng dung clia ammonia

©

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

phin dam. Ammonia con dugc sii dung lam chit lam lanh, mot 50 Ung dung cla
lam dung moi va nhiéu iing dung quan trong khic trong ammonia trong doi sdng
doi song va san xudt. va sdn xudt.
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» Tim hiéu iing dung clia muéi ammenium
Ammonium nitrate (NH,NO,) dugc dung lam phan bén dé bé sung ham lugng
nitrogen cho ciy duéi dang nitrate va ammonium. Loai phin bén nay dé dugc
hdp thu va thic ddy qua trinh ting trudng.
Mot s6 mudi ammonium khic (ammonium chloride (NH,Cl), ammonium
sulfate ((NH,),50,)) cling dudc dung lam phin bén nhu phan dam, phin bén

phic hop, ... @

: : S ok S Hay gidi thich vi sa0 cic
loai phan bon nhu NH,C,
NHNNO,, (NH,),S0, khong
thich hop bén cho dat chua.

Phan bon ammonium nitrate Phan ammophos

A Hinh 4.8. Mét 56 loai phan bén ammonium

Muéi ammonium dugc st dung réng rii trong dai séng va san xudt, dac biét
dugc diing lam phan bén trong néng nghiép.

1. Lién két hoa hoc trong phén tii NH, la lién két
A. cong hoa tri co cuc. B. ion.

C. cong hod tri khong cuc. D. kim loai.

2. Co thé nhin biét mudi ammonium bang cich cho muéi tic dung véi dung dich
kiém thdy thodt ra mot chat khi. Chit khi do la
A.NH.. B. H.. C.NO.. D. NO.

3. Khi thai ric thai sinh hoat chiia mot lugng lén ion ammonium vao ao, hé
s€ xdy ra qua trinh oxi hod ammonium thanh ion nitrate dudi tic dung cta
vi khudn. Qua trinh nay lam giam oxygen hoa tan trong nudc, gay ngat cho
sinh vit séng dudi nudc. Ngudi ta phai xi li nguén nudc gay 6 nhiém dé bang
cach chuyén ion ammonium thanh ammonia, roi chuyén tiép thanh nitrogen
khong ddc. Hay dé xudt mot s6 hoa chit dé thuc hién qua trinh trén va viét
phuong trinh hoa hoc cia cac phan ing xay ra.

4. Cho can bang hoa hoc:

Nyg) + 3H,(g) == 2NHy(g)  AH, =-92K]
Can biang chuyén dich theo chiéu nao (c6 giai thich) khi:
a) ting nhiét do.
b) tich ammonia ra khéi hon hgp phan ting.
c) giam thé tich ctia hé phan ting.

5. Viét phuong trinh hod hoc clia cic phan ting xdy ra khi cho dung dich

(NH,),50, tic dung voi dung dich NaOH, dung dich Ba(OH),, dung dich

BaCl,, dung dich Ba(NO,),.
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L

CUA NITROGEN
| MUCTIEU |

MOT SO HOP CHAT VOI OXYGEN

- Phan tich dugc ngudn géc cla cac oxide cta nitrogen trong khdng khi
va nguyén nhan gay hién tugng mua acid.

- Néu dugc cdu tao cua HNO,, tinh acid, tinh oxi hoa manh trong mét 56
ting dung thuc tién quan trong cla nitric acid.

- Gidi thich duoc nguyén nhan, hé gud cha hién tuong phld dudng
(eutrophication).

-~

-

Nitrogen tac nhing hop chat nao vdi oxygen? Chung dugc
hinh thanh tir dau va cé nhiing tinh chat gi?

&) CAC OXIDE CUA NITROGEN - HIEN TUGNG MUA ACID
2 Tim hiéu ngudn géc cic oxide ciia nitrogen trong khang khi

A Hinh 5.1. Hién tuong sam sét

@)

Khi nitrogen monoxide (NO)
dugc tao thanh trong khong khi
¢ nhiét do cao.

N,(g) + O,(g) == 2NO(g)
O diéu kién thuong, khi NO
khong mau két hop véi oxygen
trong khong khi tao thanh khi
nitrogen dioxide (NO,) mau
nau do.

2NO + O, — 2NO,

6

1 Hay tim hiéu va cho biét
hién tugng nao trong ty
phién va qua trinh nao
frong doi song cla con
ngudi la nguén tao ra
cac khi NO, NO, trong
khding khi.

Nitrogen oxide dugc hinh thanh tii nhiing hién tugng trong tu nhién hodc
cac thiét bi hoat dong & nhiét d6 cao. Cac khi nay doc, cé thé gay anh hudng
nghiém trong dén stic khoé con nguoi. Ching ciing la mét trong nhiing
nguyén nhan chinh giy nén hiéu ing nha kinh va hién tugng mua acid.

» Tim hiéu vé hién tuong mua acid
Mua acid 1a hién tugng nudc mua c6 pH nhoé hon 5,6 chi yéu 1a do su oxi hoa
khi SO, va cic khi oxide chia nitrogen (NO,) vdi xic tic ctia cdc ion kim loai
trong khoi, bui, ... Cac khi nay hoa tan trong nudc tao thanh dung dich H,SO, va

dung dich HNO,,

30



Vidu: 250, + 0, +2H,0 —— 2H,S0,
ANQO, + O, + 2H,0 — 4HNO,

Nguyén nhin giy ra mua acid c6 thé do hoat dong ctia nui lia,
chdy riing, sim sét hodc do con ngudi tiéu thu nhiéu nguyén liéu ty
nhién nhu than d4, ddu mo, ... Hién tugng nay gay anh hudng truc
tiép dén doi sdng con ngudi, dong - thuc vat va co thé lam thay
d6i thanh phin nudc cha song, hd, giy hai cho déng vit séng duéi
nudc va cdc loai sinh vit khac, huy hoai cic cong trinh kién trug, ...

A Hinh 5.3. Mét 58 tac hai ca mua acid

©

®

1

Quan sit Hinh 5.2, md
ta qud trinh hinh thanh
mua acid.

Viét cac phuong trinh
hod hoc clia chudi phan
{ng t3o ra nitric acid tir
nitrogen trong khdng khi:

N, — NO — NO, — HNO,

4 Quan sit Hinh 53, hay

néu mot 50 tac hai cla
mua acid.

Muia acid tao thanh do lugng khi thai SO, va NO, tit cic qua trinh tiéu thu
than dd, dau mo va cic nhién liéu tu nhién khéc trong san xudt, sinh hoat ctia

con nguf:ii.

& NITRIC ACID
2 Tim hiéu cau tao phan ti, tinh chat vét li cia nitric acid

0]
I
N

H
g g

(a) (b) (c)

A Hinh 5.4. Cdu tao phén ti nitric acid (a), mé hinh phén td nitric acid (b),
nitric acid dugc bio quan trong lo thuy tinh tdi mau ()

5

Quan st Hinh 54a, cho
biét cac lién ket hod hoc
gidia cac nguyén tf frong
phan tlr HNO, thudc loai
lién két gi. Xac dinh s0 oxi
hod cia nitrogen frong
HNO,. Du dodn vai trd clia
HNO, trong cac phan (ng
oxi hoa — khi.
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Nitric acid tinh khiét kém bén, bi phan huy mot phéan giai phong
khi nitrogen dioxide (NO,) ngay & diéu kién thudng khi co dnh sing.
Khi nay tan trong dung dich acid, lam cho dung dich HNO, dic co
mau vang.

®

6 Tai sao phdi bdo qudn
nitric add trong lo ti mau?

« Nitric acid tinh khiét 1a chit long khong mau, béc khéi manh trong

khéng khi &m, c6 khéi lugng riéng la 1,53 g/cm’, sbi & 86 °C.

» Nitric acid tan trong nudc theo bét ki ti 1é nao. Nitric acid thuong mai

thuong c6 nong do 68%, khéi lugng riéng la 1,40 g/cm’.

» Tim hiéu tinh chat hod hocva mét 56 ing dung thuctién quan trong cia nitric acid

Nitric acid la mét trong so cac acid manh, trong dung dich loang
n6 phin li hoan toan thanh H' va NO;. Dung dich HNO, lam
quy tim hod do; tic dung voi basic oxide, base va mudi cia acid
yéu hon tao thanh muéi nitrate.

HNO, — H" + NO;
Nitric acid 1a mét trong ba acid chinh ciia nganh cong nghiép
hod chit hién dai va c6 kha nang an mon kim loai.
Nitric acid la mét acid c6 tinh oxi hoa manh. Do do, HNO, oxi hoa
dugc hau hét cic kim loai trii vang (Au), platinum (Pt), ...
Trong hod hoc hiiu co, dung dich nitric acid 68% dugc st dung
dé ché tao thudc nd, vi du nhu trinitrotoluene (TNT); san xudt
nitrobenzene.
Hoén hgp nitric acid dac va hydrochloric acid dic co ti 1é thé tich
1: 3 (cling tuong Ung vai tilé mol 1 : 3), dudc goi la dung dich nudc
cuong toan. Dung dich nay c6 kha nang hoa tan platinum va vang.

San xudt thude nd
A Hinh 5.5. Mét sé (ing dung clia HNO, trong d&i séng va san xust

San xuit phan bon San xudt thudc nhudm vai

Q)

CHUY /

7 Hay tim hiéu va cho biét
HNO, dugc tng dung vao
nhiing finh vuc nao frong
(i sdng va san xuat.

Viét phuong trinh hod hoc
cla cic phan tng khi cho
dung dich HNO, tac dung
vii Cu0, CalOH), (aCo,
(dc phdn Ung nay cd phdi
phan ting o hod — khir khéing?
(Giai thich.

Mat so kim loai nhu Al, Fe
va (r bi thu ding hod trong
dung dich HNO, dac, nquai,
do tao ra mang axide bén,
bao vé kim loai khai tic dung
clia acid.

Nitric acid 1a mot acid manh va co tinh oxi hoa manh. Dung dich nitric acid co

nhiéu ting dung quan trong trong doi séng va san xuat.
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&) HIEN TUGNG PHU DUGNG

2 Tim hiéu hién tugng phd dugng
Phu dudng la hién tugng ao, hé du qua nhiéu cic nguyén té
dinh dudng (nitrogen, phosphorus).
Ao hé c6 khd ning tu loc nudc nhd cic vi sinh vit ty nhién.
Céc vi sinh vit nay c6 vai tro can bang hé sinh thdi cta ho, song va
tao ra cic dudng chat. Cac dudng chét nay khi khong dugc tiéu thu
hét sé gay ra tinh trang du thiia, dan dén hién tuong phu dudng,
gay nhiéu tic dong tiéu cuc cho moéi trudng.

A Hinh 5.6. Hién tugng phi dudng & ao hd

1. Phiin bén bj rifa trii
chiy xuding a0 hi

A Hinh 5.7. Qua trinh hinh thanh hién tugng pha dudng

®

8 Hiy cho biét dau hiéu
nhan biét hien tugng
phti dufing.

9 Hay néu mét sd phuang
phdp han ché hién tuong
phi dudng.

Nudc thai chan nudi la mdt
trong nhing yéu 1 qdy
nén hién tugng phi dutng
cho ao, hé. Hay qidi thich
diéu nay.

Chit thai cong nghiép, chit thai sinh hoat, ... khi khéng dugc xi li theo quy

chudn, néu thai vao séng, ho ciing gy ra hién tugng trén.

Ao, hé bi phi dudng lam cdc loai thuc vét séng dudi nudc (nhu rong, tdo, luc
binh, béo, ...) phit trién manh mé; lam tang cic chit lo ling, chét hitu co, dan dén
su suy giam lugng oxygen trong nudc, nhit la & ting siu, gay anh hudng khong

tot dén chat lugng nudc, lam 6 nhiém méi truong nudc, ...



®

Hién tugng phi dudng xay ra khi du thiia chit dinh duéng trong méi truong
nudc nhu nitrate va phosphate, lam suy gidm chit lugng nudc, giy anh hudng
tiéu cuc dén doi séng con nguoi ciing nhu cic loai dong vit song dudi nudc.
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1. Trong cong nghiép, nguidi ta san xudt nitric acid (HNO,) tit ammonia theo so
d6 chuyén hod sau:

NH, —2£2 5, NO—225NO, —%"2_, HNO,

a) Viét cic phuong trinh hoa hoc xdy ra.

b) Dé diéu ché 200 000 tin nitric acid c6 nong d6 60% cin diing bao nhiéu tin
ammonia? Biét rang hiéu sudt ctia qua trinh san xuat nitric acid theo so d6 trén
la 96,2%.

2. Trong thuc t€, & nhiéu noi, nudc thai, phan bén hod hoc, thuéc trii siu
chua qua xi li dugc thai truc tiép vao ao, ho. Truong hdp nio cé thé gy ra
hién tugng phi dudng? Giai thich.

3. Khi thai co chia NO, gop phan gay ra mua acid va hién tugng pha dudng.
Gidi thich.



SULFUR VA SULFUR DIOXIDE

‘/ - Néu dudc cac trang thai tu nhién cda nguyén t6 sulfur.

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

— Thuc hién dugc thi nghiém chiing minh luu huynh don chat visa cé tinh
oxi hoa (tac dung vai kim loai), viia c6 tinh khi (tac dung vai oxygen).

~ Trinh bay dugc tinh oxi hoa (tac dung véi hydrogen sulfide) va tinh khir
(tac dung vdi nitrogen dioxide trong khong khi) va Ung dung cua sulfur
dioxide (khd nang tdy mau, diét ndm madc, ...).

— Trinh bay dugc su hinh thanh sulfur dioxide do tac déng cla con ngudi,
tu nhién, tac hai clia sulfur dioxide va mét s6 bién phap lam giam thiéu
lugng sulfur dioxide thai vao khéng khi.

L

Sulfur (luu huynh) con dugc goi la luu hoang, sinh diém vang, diém sinh,
da dugc biét dén tir thai cd dai. Nguyén té sulfur cé nhiing tinh chat gi va
dudc Ung dung vao san xuat, ddi séng cda con ngudi nhu thé nao?

) PON CHAT SULFUR
» Tim hiéu trang théi tu nhién cla sulfur

®

1 Quan sit Hinh 6.1 va
6.2, hay cho biét trong
tf nhién, sulfur ton tai g
nhiing dang chdt nao.

Quang pyrite Quang gypsum Quang galena Qudng barite
(thinh phan chinh  (thanh phin chinh  (thanh phanchinh  (thanh phin chinh
I3 FeS,) 3 CaS0,2H,0) |3 PbS) I3 BaS0,)

A Hinh 6.2. Mét 58 dang ton tai cla sulfur trong tu nhién




Trong tu nhién, sulfur ling dong thanh nhiing mé lén, nam gita 16p dd séu
hang tram mét trong long dat. Sulfur & dang hop chat ciing dugc tim thay
trong nhiéu khodng vit trong tu nhién.

2 Tim hiéu cdu tao, tinh chat vat li co ban ciia sulfur don chat

)

2 (uan sdt Hinh 6.3, hay
néu mdt so tinh chat vat

p= li clia sulfur
N, A " 3 Quan st Hinh 6.4, mé ta
e cal tao phan t sulfur
e o
& Hinh 6.3. Bot sulfur A Hinh 6.4. Phén tif sulfur

& didu kién thuding (S,)

O dang phin tii, sulfur gém 8 nguyén ti lién két cong hoa tri véi nhau tao thanh
mach vong. D€ don gian, ngudi ta dung ki hiéu S ma khong dung ki hiéu S, trong
cdc phén ng hod hoc.
O diéu kién thudng, sulfur 1a chat ran, mau vang, khong tan trong nudc,
tan nhiéu trong cic dung méi hifu co nhu benzene, carbon disulfide (CS,), ...

2 Tim hiéu tinh chat hoa hoc ctia sulfur don chat
Thi nghiém 1. Sat tic dung vdi sulfur
Dung cu: 6ng nghiém chiu nhiét, bong, kep 6ng nghiém, thia nho, dén cén.

Hoa chat: bot sulfur, bot sit.

Tién hanh:

Budc 1: Ldy 1 thia nhé bét sat va 1 thia nho sulfur, tron déu, 4 Néu hién fuong xdy ra &
cho vao 6ng nghiém. Niit miéng 6ng nghiém bing béng. Thi nghiém 1. Xac dinh

Budc 2:  Pun néng dng nghiém chiia hon hop trén ngon lia dén vai trd cla cdc chat trong
con dén khi c6 d6m sing d6 xudt hién trong éng nghiém phan ting ca Feva S a thi
thi ngling dun, tit dén co6n. Quan sat hién tugng xay ra. nghiém nay.

Sulfur oxi hod dugc nhiéu kim loai (trif Au, Pt, Ag) &
nhiét d6 cao tao thanh muéi sulfide.
Fe+S —— FeS
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iron{ll) sulfide

Sulfur tic dung véi thuy ngan (mercury) & nhiét dé thudng tao ra mudi HgS.

Hg +S — HgS
®

mercury(ll} sulfide
Thi nghiém 2. Sulfur tic dung véi oxygen 5 Néu hién tugng xdy ra @
Thi nghiém 2. Xdc dinh
vai o clia cic chat frong
phan (ing ctia S va 0, 6 thi
nghiém nay.

Dung cu: dén con, mudi sit.

Hoa chit: binh chiia khi oxygen, bot sulfur.

Tién hanh:

Budc 1: Dung mudi sat liy lugng nho sulfur, sau dé dét trén
ngon lita dén con dén khi sulfur chay.

Buidc 2:  Puanhanh muoi sit vao binh chia khi oxygen. Quansdt g phuong trinh hod hoc

hién tugng xay ra. ciia phan ting X3y ra khi cho
O nhiét do thich hap, sulfur tic dung dudc vdi oxygen tao thanh nhom (aluminium) va kém
sulfur dioxide. {zinc) tac dung vdi sulfur
S+0, —— SO, @

Oa‘.u]ﬁu don chit vita cé tinh oxi hod, vita c6 tinh khit. Thuj ngan rat doc Hit phai
hai thuy ngan cd thé géy hai
cho he than kinh, hé tiéu hod

» Tim hiéu ting dung clia sulfur don chat va hé mién dich, gay nhiém

dgc phai va than, nquy co
ddn dén 1 vong. Hay néu
cach xtr i thuy ngan khi nhiét
ké thuy ngan khdng may
bi vt

Sulfur 1a nguyén liéu quan trong cho nhiéu nganh céng nghiép:
khoang 90% lugng sulfur san xuit dugc dung d¢€ diéu ché H,S0;
con lai dugc ding dé Iuu hod cao su, ché tao diém, san xudt chat ty
trang bét gidy, chit déo ebonit, dugc phim, pham nhuém, chat trit
sdu va chit diét nim trong nong nghiép, ...

=

San xudt diém San xudt sulfuric acid

6 Hay néumdt 50 ing dung
cla sulfur don chat trong
doi sOng va san xuat.

e _J ~ N Wy
San xudt thudce trif sdu Luu hod cao su
A Hinh 6.5. Mét sé ting dung cda luu huynh
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Sulfur ¢6 nhiéu ting dung trong cong nghiép, dugc phim, phim nhudm,
nong nghiép, ...

&) SULFUR DIOXIDE

2 Tim hiéu tinh chat hoa hoc va ling dung clia sulfur dioxide
Sulfur dioxide (SO,) la chat khi khong mau, mii x6c, doc (hit @
phai sé giy viém duong hoé hdp), nang hon khong khi hon hai lan, 7 Xacdinh tinh oxi hoa, tinh
hod léng & -10 °C, tan nhiéu trong nudc (1 thé tich nudc & 20 °C khi cia moi chat trong
hoa tan dugc 40 thé tich khi SO,). cac phdn tng hod hoc (1)
Sulfur dioxide la chat khii khi téc dung véi chit oxi hod manh, nhu va(2).
halogen, potassium permanganate, nitrogen dioxide, ...
SO, + NO, — SO, + NO (1)
Sulfur dioxide la chat oxi hod khi tic dung véi chat khit manh nhu
H,S, Mg, ...
SO, + 2H,S —» 3S + 2H,0 2)
Sulfur dioxide dugc ding d€ san xudt sulfuric acid; tdy tring gidy,
bot gidy; chong ndm méc cho hiong thuc, thuc phim, ...

®

Trong phan ting hod hoc, sulfur dioxide c6 thé déng vai tro 1a chat oxi hoa
hoac chat khii. Sulfur dioxide c6 nhiéu ting dung trong doi sng va san xuat.

2 Tim hiéu su hinh thanh sulfur dioxide do tac déng ctia con ngui,
tu nhién, tac hai cia sulfur dioxide va mét sé bién phap lam
giam thiéu luong sulfur dioxide thai vao khdng khi
Sulfur dioxide duigic sinh ra trong tu nhién va do ticdong ciacon ngudi. 8 Néu mot sd ngudn phat
thai sulfur dioxide va tac
hai clia loai khi nay.

Muai lda Phuang tién
phun trao nhién liéu hoa thach giao thong
(a) Trong tu nhién (b) Tac dong clda con nguidi

A Hinh 6.6. Mot s6 ngudn phat thai sulfur dioxide

Su phat thai SO, vao bau khi quyén la mét trong nhiing nguyén

nhéin chinh giy ra mua acid. Mua acid tan pha nhiéu riing cay, 9 Gidi thich su hinh thanh
cong trinh kién tric bang da va kim loai, bién dat dai trong trot mua acid tirsuffur dioxide.
thanh nhiing viing hoang mac.
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bé giam thiéu lugng khi thai nay cin két hop thuc hién mot s6 cic
bién phap sau, tuy thudc vao nguoén thai SO,
- St dung cic ngudn nhién liéu sinh hoc than thién véi moi trudng
nhu hydrogen, ethanol, ... thay cho nguén nang lugng hoa thach.
- Khai thic cdc ngudn niang lugng tdi tao nhu nang lugng mit troi,
nang lugng gio, mua, song bién, thuy triéu, dia nhiét.
~ X1 li khi thai cong nghiép trudc khi thai ra moéi trudng. @
Em hay tim hiéu va dé xuat
mot sd giai phap phil hop v
|ifa tudi hoc sinh gitp gidm
Sulfur dioxide & mét trong cic chit cha yéu giy 6 nhiém thiéu luong sulfur dioxide
moi trudng khong khi va cé hai cho stic khoé clia con ngudi. thii vao I:Ihﬁng khi.

1. Tinh chit nao sau diy khéng phai tinh chit vit li cta sulfur?

A. Mau vang ¢ diéu kién thuong. B. Thé rin & diéu kién thudng.
C. Khong tan trong benzene. D. Khéng tan trong nudc.
2. 86 oxi hoa ctia sulfur trong phan tii SO, la
A. +4. B.-2.
C. +6. D. 0.
3. Cho cic phan ting sau:
a)S+0, — 50, b) Hg + S — HgS
c) S + 6HNO,; — H,SO, + 6NO, + 2H,0 d)Fe+S —— FeS
C6 bao nhiéu phin ting trong do sulfur dong vai tro 1a chat khi?
Al B.2. G 3 D. 4.

4. Khi SO, do cic nha médy thai ra la nguyén nhén chinh trong viéc gay 6 nhiém
moi trudng. Theo quy chudn ki thuit quéc gia vé chat lugng khong khi
xung quanh (QCVN 05:2013/BTNMT) thi néu higng SO, vugt qua 350 [Ltg.r‘mjl
khong khi do trong 1 gié & mét thanh phé thi coi nhu khéng khi bi 6 nhiém.
Néu nguioi ta ldy 50 lit khong khi trong 1 gid 6 mét thanh phé va phén tich
thdy c6 0,012 mg SO, thi khong khi & d6 c6 bi 6 nhiém khong?



SULFURIC ACID VA MUOI SULFATE
| MUCTIEU |

- Trinh bay dugc tinh chat vat li, cach bao quan, st dung va nguyén tac xu
li so bo khi bong acid.

- Trinh bay dugc cdu tao H,50,; tinh chat vat Ii, tinh chat hod hoc co ban,
ting dung ctia dung dich sulfuric acid loang, dung dich sulfuric acid dac
va nhiing luu y khi st dung dung dich sulfuric acid.

- Thuc hién dugc mét s thi nghiém ching minh tinh oxi hoa manh va
tinh hao nudc cta dung dich sulfuric acid dac (vai dong, da, than, gidy,
dudng, gao, ...).

- Van dung dugc kién thiic vé& ndng luong phan ng, chuyén dich can
bang, van dé bao vé méi trudng dé gidi thich cac giai doan trong qua
trinh san xudt sulfuric acid theo phuong phap tiép xuc.

- Néu dugc ing dung clia mot s& mudi sulfate quan trong: barium sulfate,
ammonium sulfate, calcium sulfate, magnesium sulfate va nhan biét
dugc ion trong dung dich béng ion Ba™"

.

e

@ Sulfuric acid |a hoa chat hang dau trong nhiéu
nganh san xudt, dugc ménh danh 13 *‘mau’ cha
cdc nganh céng nghiép. San luong sulfuric acid
clia mdt quoc gia la mot trong nhiing chi s6
danh gid suic manh céng nghiép hod chat cta
quéc gia do. Sulfuric acid ¢é tinh chat va Ung
dung gi trong ddi séng?

A Bén chia sulfuric acid cda mét
@ SULFURICACID nha may san xuét

2 Tim hiéu tinh chat vat li cia sulfuricacid

®

- 1 Quan sit Hinh 71,
nhan xét mau, trang thai
cia sulfuric acid & diéu
kién thudng va cho biét
fai sao sulfuric acid lai
khding bay hoai.

A Hinh 7.1. Sulfuric acid

Sulfuric acid la chit léng sanh nhu dau, khong mau, khong bay hoi, ning gin
gdp hai lan nudc (H,50, 98% c6 khéi lugng riéng 1a 1,84 g/cm’).



> Tim hiéu cdu tao phan ti, tinh chat hod hoc va iing dung ciia

sulfuricacid
H——o D\S / 0]
N\
H— D/ \D

(a) ()

A Hinh 7.2. Ciu tao phan tif sulfuric acid (a)
va mé hinh phan ti sulfuric acid (b)

Dung dich H,SO, loang c6 nhiing tinh chét chung cta acid nhu
lam quy tim hod do, tic dung véi kim loai, base, mudi, ...

[a) {b)

& Hinh 7.3. Phan dng cha dung dich sulfuric acid lodng vdi
(a) dung dich Ba(OH]),, (b) dung dich Na,CO,

Ngoai tinh acid manh, dung dich H,SO, dic va nong con co tinh
oxi hoa rit manh.

Thi nghiém 1. Phan (ing cha dung dich H,SO, dic, nong vdi Cu
Dung cy: 6ng nghiém, kep 6ng nghiém, dén cén.

Hod chit: dung dich H,SO, dac, dung dich NaOH, méanh déng, bong,
Tién hanh: Cho khodng 2 mL dung dich H,S0, dic vao dng nghiém.
Cho mot manh dong viao Ong nghiém, dun nong nhe trén
ngon liia dén cén. Diing bong tim dung dich NaOH day trén miéng
ong nghiém. Quan sat va mo ta hién tuong xdy ra.

Thi nghiém 2. Phan (ing ciia dung dich H,SO, dic vdi dudng
Dung cu: coc thuy tinh.

Hoa chdt: dung dich H,SO, dic, duong tinh luyén.

Tién hanh: Cho mét thia nhé dudng vao coc thuy tinh. Nhé vai
giot dung dich H,S0, dic vao coc. Quan st va mo ta hién tugng
xay ra.
CHUY /

©)

2 Quan sit Hinh 7.2, md
td cdu tao phdn tl cla
H50,.

3 Quan sat Hinh 7.3, néu
hién tugng, viét phuong
tinh hod hoc xdy ra
(néu ca).

4 Viet qud mnh oxi hod
va qua trinh khi frong
phan ting ctia H,50, dac
vdi Cu & Thi nghiém 1.

5 Gidi thich hién tuong
xdy 1 trong Thi nghiém 2.

- Thi nghiém can duc thuc hién trong ti hit khi ddc (t0 Hood) dé giam thiéu khi SO, thodt ra trong phang.

» Dung dich H,50, ddc dé gdy bong da, tranh tiép xtc tnc tiép.
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Dung dich sulfuric acid dac co thé€ ldy nudc cta nhiéu hgp chit hiiu co co trong
da, gidy, duong, tinh bét, ...
C12H22011

Saccharose

1.50.93¢ | 12C + H,S0,-11H,0

Khi bi dung dich H,SO, dic ban vao ngudi, sé giy bong ning. Do viy, phai rat
than trong khi lam viéc véi dung dich H,50, dac.

Sulfuric acid dac hap thu manh hoi nuéc nén thudng dugc dung dé lam kho
nhiing khi khong tuong tic hod hoc véi no.

Hang ndm, cic nudc trén thé gidi sin xuit mét lugng rat 16n sulfuric acid dé
dung trong sin xudt phin bon, thudc trif sdu, chit tiy ria téng hop, to sgi
hoa hoc, chit déo, son mau, ...

Sulfuric acid ddc, ngudi lam
mt 50 kim loai nhu Fe, Al Cr
bi thu déng hod.

Viét phuong trinh hod hoc
khi cho dung dich H.50,
dac tac dung vdi KBr, C. Cho
biét san pham khtt duy nht
1250,

San xudt phan bon San xudt son

A Hinh 7.4. M6t 56 ding dung cla sulfuric acid

®

» Dung dich sulfuric acid loang la mét trong cac acid manh va cé tinh chat
chung cta acid.

* Dung dich sulfuric acid dac c6 tinh oxi hoa manh va tinh hdo nudc.

» Sulfuric acid 1 hoa chat hang dau dugc ding trong nhiéu nganh sin xuit.

» Tim hiéu cach bao quan, st dung va nguyén tac xit li so b khi béng acid
Sulfuric acid tan trong nudc va tod lugng nhiét lén.
Cin bdo quén sulfuric acid trong cac binh kin va dit & noi khé rdo, thodng mat;
khong dat gan noi ¢6 cac chat khu, kim loai nhe.



©)

6 Quan sat Hinh 7.5, md t
cach pha loang sulfuric

AN acid. Gidi thich.
o ,:? : Dung dich
H,50, dac
Dung dich
H,S0, dic — H,0

4 Hinh 7.5. Cach pha lodng dung dich H 50, dac

Khi bi bong acid, cin nhanh chéng bé quin do bi dinh acid, saudé 7 Haynéunguyen tic chung

riia ngay bang nudc sach khodng 20 phiit. Sau dé, cin nhanh chéng trong viéc x li so b khi
chuyén ngudi bi bong dén co sd y t€ gan nhat dé dugc theo doi va bang acid.
diéu tri"”.

©

« Khi sti dung, bdo quan dung dich sulfuric acid cin phdi can than, tuan tha
ding nguyén tic an toan.
+ Cin ndm viing va thuc hién ding cic nguyén tic xii li so bo khi bi bong acid.

» Tim hiéu quy trinh san xuat sulfuricadd theo phuong phap tiép xtic
Sulfuric acid dugc sin xudt trong cong nghiép bang phuong phap

tiép xiic. Phuong phdp nay gém ba giai doan chinh. 8 Hay gidi thich vi sao ¢
Giai doan 1: San xuit sulfur dioxide (SO,) giai doan tao ra SO,
Tuy thudc diéu kién va ngudén nguyén liéu c6 san ma phuong phép nguoi ta chon diéu kién
sdn xudt SO, c6 khac nhau: thiéu quang pyrite sat (c6 thanh phan phan Ung & nhiét dd cao
chinh la FeS,), dét chay sulfur, ... (450 °C—500°C).
4FeS, + 110, —— 2Fe,0, + 8S0, @
S+0, —— SO,

. ) A " Hay cho biét giai doan nao
Giai doan 2: San xuit sulfur trioxide (SO,) tong qué winh sin xudt
Oxi hod sulfur dioxide bang oxygen hoac lugng du khong khi & H,50, ¢6 nguy cg cao gy b
nhiét do 450 “C - 500 “C, chat xic tac vanadium(V) oxide (V,0,). hiém moi trung. Gidi thich,
280,(g) + O,(g) =======2804(g) AH,=-198k]

Hién nay, nguoi ta sii dung day chuyén sian xudt tiép xic kép (ti€p xic va hip thu

2 lan) giup hiéu sudt chuyén hoa SO, 1én t&i 99,9%, thay vi 98% so véi diy chuyén

tiép xiic don (tiép xiic va hip thu 1 lin) nhu trudc day.

1. Quyét dinh 638/0D-BYT nam 2013 hudng dan Quy trinh ky thudt khdm, chiia bénh chuyén nganh Bong do Bd trudng
B Y té ban hanh.
2. Phac @0 diéu tri 2013, phan ngoai khoa, Bénh vién Chg Ray, Nha xuat ban Y hoc chi nhanh Thanh phé Ha Chi Minh.
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Giai doan 3: San xudt sulfuric acid (H,SO,)

Duing dung dich H,SO, 98% hép thu SO,, thu dugc oleum (H,S0,-nSO,).
H,S0O, + nSO, — H,S0,-nS0O,

Sau dé ding lugng nudc thich hgp pha loang oleum thu dugc dung dich H,S0, dic.
H,50,-nS0O, + nH,O — (n+1)H,SO,

©

Trong cong nghiép, sulfuric acid dugc san xuit theo phuong phép tiép xuic.
So d6 cic phan ting dugc biéu dién nhu sau:
S +0

2
\\s +0, V0, ¢ + Dung dich H,S0, dac

SGZ T 503 — H2504‘n503
FeS, 55
2

& MUOGI SULFATE

» Tim hiéu (ing dung ciia mét s6 mudi sulfate va nhan biét sulfateion )
' : : 9 Néu ung dung trong

Mudi sulfate c6 nhiéu ting dung trong doi song va san xudt. doi song, san xudt clia
Calcium sulfate (CaSO,) dugc dung trong sin xuit vat liéu mot s0 mudi sulfate ma
xdy dung; lam chit phu gia d€ lam dong cdc sin phdm nhu dau ha, em biét

dau non; ...

Barium sulfate (BaSO,) dugc sii dung nhu mot loai bot mau lam 10 Quan sit Hinh 7.6, trinh

phu gia pha mau cho cong nghiép son; cho thuy tinh, cho gom st bay cach nhan bigt ion
cdch dién va cao su chat lugng cao, ... SO Néu hiéﬁ tuong xay
Magnesium sulfate (MgSO,) dugc sli dung san xuat muoi tam; lam ra, viét phiong trinh hod
gidm diu co bap khi sung tay cho con ngudi; ba sung magnesium hoc.

cho tém, cd, dong vat thuy sinh khic; ...

Ammonium sulfate (NH,),SO, la thanh phin ctia thude trii siu
hoa tan, thudc diét ndm; phan bon, st dung két hgp vai chlorine
dé€ tao monochloramine d¢€ khi tring trong nudc udng; ...

®

* Mudi sulfate la nhiing hop chit quan trong, dugc ing dung
trong nhiéu nganh cong nghiép.
* Thudc thit d€ nhan biét ion sulfate SO’ (trong dung dich

: A Hinh 7.6.
H,SO, hoic trong dung dich muéi sulfate) la ion Ba™ (trong Phan ling cin dung dich

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



1. Tinh chit nao sau day khong phai tinh chit cta dung dich sulfuric acid dac?

A.Tinh hdo nuéc. B.Tinhoxihod. C. Tinh acid. D. Tinh khi.

2. Dé nhan biét anion 6 trong dung dich K,SO,, khéng thé diing thuéc thi nao
sau day?
A. Ba(OH),. B. BaCl,. C. Ba(NO,),. D. MgCl,.

3. Dung dich sulfuric acid dac dugc ding lam khoé khi nao trong s6 cac khi sau:
CO, H,, CO,, SO,, O, va NH,? Giai thich.

4. Cho céc dung dich khéng mau ciia méi chit sau: K,CO,, Na,SO,, Ba(NO,),.
Hay trinh bay cdch phén biét cic dung dich da cho bang phuong phép hoé hoc.
Viét phuong trinh hod hoc clia cic phan ding xdy ra.

5. Co 4 mau sau: dung dich NaOH, dung dich HCI, dung dich H,50, va H,0
dugc ki hiéu bang cac chii cai: A, B, C va D (khong theo trinh tuf trén). Két qua
ciia nhiing thi nghiém nhén biét nhiing mau nay dugc ghi trong bang sau:

i | G
A Do Két tlia trang
B Xanh Khong két tlia
( Tim Khang két tla
D Da Khong két tlla

Hay cho biét A, B, C va D la ki hiéu cta nhiing chdt nao. Giai thich va viét
phuong trinh hod hoc clia cac phan ting xay ra.



\/ HOA HOC HUU CO
" Myc Ty

HOP CHAT HUU CO VA

chung clia cac hop chat hitu co.

nhom chic co ban.

L

— Néu dugc khai niém hop chat hifu co va hod hoc hiu co; dic diém

— Phan loai dugc hop chat hitu co (hydrocarbon va dan xudt).
— Néu duoc khai niém nhom chic va mét s6 loai nhom chic co ban.
— St dung dugc bang tin hiéu phé héng ngoai (IR) dé xac dinh mot s6

)

@Tém quan trong cua cac hgp chat hiru co khéng chi bdi sé
luong ma con vi vai trd rat Ian clia chiing trong ddi séng va
san xuat cla con ngudi. Nhing thanh tuu cla hoa hoc hiu co
con la co sé dé nghién ciu hod hoc clia su séng. Chat hitu co
la gi? Ching duoc phan loai nhu thé nao?

@ HOP CHAT HUU CO VA HOA HOC HU'U CO
> Tim hiéu khai niém hop chiit hitu co'va hoa hoc hitu o

Co hang chuc triéu hgp chit cia carbon la hgp chat hiiu co.
Chi c6 mét s6 it hgp chit clia carbon nhu carbon oxide (CO, CO,),
muéi carbonate (CO;), cyanide (CN'), ... la hgp chit vo co.
Hoa hoc hiiu co hay hod hitu co l1a mét chuyén nganh hod hoc
nghién cliu vé ciu truc, tinh chit, phuong phap diéu ché va
ting dung cta nhing hgp chat hiiu co.

R

Buding kinh chita Cén chua Giam tdo chifa
saccharose (C;H,.0,,) ethanal (C;H,OH) acetic acid (CH,COOH)

A Hinh 8.1. Mét 56 san pham chia hap chit hiu co

HO

OH
A Malic acid — Mét acid

stf dung trong mi pham

®

1 Nhan xét su khdc nhau vé
thanh phin nguyén t cla
cac hop chit hitu co va
hop chat vi co trong mit
56 san pham & Hinh 8.1
vanguyén liéu 6 Hinh 8.2.
Hay cho biét nquyén to
ndo ludn 6 trong thanh
phin clia hop chét hiu ca

hitu co cé trong trai cay dugc



Baking soda
{thanh phan chinh NaHCO,)

P4 vbi
{thanh phin chinh CaC0,)

Mudi &n
{thanh phédn chinh NaCl)

A Hinh 8.2. Mét 56 nguyén liéu chifa chat vé co
» Hop chit ctia carbon la hop chit hitu co, trit mot s6 hop chat
nhu cic oxide clia carbon, mudi carbonate, cac carbide, ...
» Hoa hoc hiiu co 1a nganh hod hoc chuyén nghién ciiu cic hop
chat hitu co.

2 Tim hiéu dac diém chung ciia cac hop chét hitu co
Khéng co ranh giéi ro rét vé dic diém dé phin biét hop chat
vd co va hgp chat hifu co. Tuy nhién, hai loai hop chat nay cé nhiing
diém khac nhau vé ciu tao, tinh chat vit li va tinh chit hod hoc.

o &

i H OH H ONa
H-C—C-0OH H-C—C H-r
IF 1 2 | >

H H H O H O

CH,—CH.—OH CH,—COOH CH,—COONa

A Hinh 8.3. Céng thic cdu tao mét 56 hdp chat hilu co

Bing 8.1. Nhiét d6 néng chiy, nhiét d6 s6i clia mét 56 hop chat"”

Chit I O T
Nhiétdd nong chay (°C) | —114,14 —95 406 775
Nhiét dé si (°C) 78,3 398 1327 1935

Bang 8.2. Tinh tan clia mét 56 hop chit hitu co’

Chit _ Tmhtan ]

Methane Khiing tan trong nudc; tan nhiéu trong ethanol, diethyl ether,
benzene, toluene, methanol.

Ethylene Khéng 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,
chloraform.

Benzene Tan rat it trong nudc; tan trong ethanol, diethyl ether, acetone,
chloroform, carbon tetrachloride.

[soamyl acetate Tan it trong nudc; tan trong ethanol, diethyl ether, acetone,
chloroform.

) Ngudn: William M. Haynes, CRC Handbook of Chemistry and Physics (2015, 96" edition).
T.W. Graham Selomons, (raig B. Gryhle, Scott A. Snyder, Organic Chemistry (2013), Wiley.

®)

Cho cc chat sau: Na(0,
BaCl, MqS0, CH.COONa,

CH
Xac

3Br, (a0, CHC,, HCOOH.
dinh chatnao la hop chat

hilu co, chdt nao la hop chat
V0 co trong cdc chat trén.

@

Hay liét ké mot so hop chat
hilu ¢o c6 (ing dung trong

dai

50ng va san xuat.

®

2

Xac dinh loai lien ket
(lién két cong hod tr,

lien két ion) frong
phan tf cac hap chat
hilu co 6 Hinh 8 3.

So sanh nhiét d0 ndng
chay, nhiét dd soi clia cic
chat hifu co vl cac chat
vd co trong Bang 8.1.
Gidi thich.

Quan sdt Bang 8.2, nhdn
¥6t vé tinh fan cla cic
hap chdt hitu o trong
dung mdi nudc va mdt sd
dung mi hifu co

47
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5 Nhdn xét dic diém
cdu tao cla hai san pham
tao thanh trong phan tng
tach nudc clia butan-2-ol.

B1dt con Biot go
Thanh phan chinh la ethanol (CH.OH)  Thanh phan chinh la cellulose ((CH,,0.),)

A Hinh 8.4. Bét mét 56 hop chat hilu co

Phan ting ctia cac chit hiiu co thuong xdy ra chim. Vi du: Phan (ing
este hoa clia ethanol vdi acetic acid phai kéo dai nhiéu gio.

Phan 1ing hitu co thudng xay ra theo nhiéu huéng khic nhau.
Vi du: Phan ting tich nudc ctia butan-2-ol.

CH,—CH =CH ~CH,

H,50 (dsc), t= but-2—ene (sdn pham chinh)

CH,—CH —CH,~ CH,

OH 2

CH,= CH —CH,— CH,
but—1—ene (sdn phdm phu)

« Dic diém lién két: Lién két hod hoc trong cic hop chit hitu co thudng la
lién két cong hoa tri.

« Tinh chdt vit li: Cdc hop chit hitu co thuong cé nhiét dé nong chay va
nhiét do soi thip, khong tan hodc it tan trong nudc, tan nhiéu trong dung moéi
hiiu co.

« Tinh chit hoa hoc: Pa s6 cac hop chit hiiu co dé chiy, thudng kém bén
voi nhiét nén dé bi phin huy bai nhiét. Phin \ing ctia cic chat hitu co thudng
xdy ra chim, khong hoan toan va khong theo mét huéng nhit dinh nén
tao thanh hon hop cic san pham.

3 Phan loai cachop chat hifu co
Coé nhiéu cach dé phén loai hop chat hiiu co, trong dé cé cach
phin loai dya theo thanh phan nguyén t6 tao nén hop chat hiiu co.

6 Nhan  xét  thanh
phan nguyén tO cla
hydrocarbon va dan xudt
cla hydrocarbon trong

P H.
H-*:G—?=G~. H-C=C-H ,C=C~C=C-H Hinh 8.5va 86.
HH H H H
CaH, C.H, CH,
A Hinh 8.5. Céng thiic ciu tao mét s6 hop chit hydrocarbon Cho cac hgp chat hilu co
sau: CH,COONa, GH.Br, CH;
H H o
Hy | JOH i CHC,, HCOOH, CH,. Cho biét
“N—C-H H—C H-C—C—Cl P
H | 0 bR chdt nao la hydrocarbon,
chat nao la ddn xudt cla
CH.N CH,0, CHCl

hydrocarbon.
A Hinh 8.6. Cong thic ciu tao mot 6 dan xudt cla hydrocarbon



« Hop chit hitu co gobm hydrocarbon va dan xuat cia hydrocarbon.

« Hydrocarbon la nhiing hgp chat hitu co chi dugc tao thanh tii hai nguyén té
carbon va hydrogen.

» Dan xudt cta hydrocarbon 1a nhiing hop chit hitu c¢d ma trong phan ti

ngoai nguyén t6 carbon con cé cic nguyén t6 nhu oxygen, nitrogen, sulfur,
halogen, ...

0 NHOM CHUC VA PHO HONG NGOAI (IR)

> Tim hiéu khdi niém nhom chiicva mot s6 loai nhom chilccobdn (3%

7 50 sanh thanh phdn
nguyén t0 va cu fao

Xét kha ning phén ting clia ethanol va dimethyl ether véi sodium:
2CH,~CH,~OH + 2Na — 2CH.,~CH,~ONa + H,T

ethanol phan tf clia ethanol va
CH,~O-CH, +Na >¢ khong phan (ing dimethyl ether. Nhan xét
dimethyl ether vé kha nang phan Uing clia

Bang 8.3. Mét s6 nhom chifc co ban

hai chat nay vdi sodium.

Hop cht _ Vide | Nhomchic |
Alcohol, phenol | CH—OH, C;H.~OH, C;H.~OH —OH
Ether CHy—O—CH,, CHs—O—CH,—CH; _Qf
Amine bac | CH,—NH,, CH,—CH.—NH, —NH,
Amine bac | CH,-NH-CH, _NH-—
CH;—N—CH; —_N
Amine bac lll | ]
CHy
CH—C —H —C—H
Aldehyde I i
0 Q
CH—C—CH, = o
Ketone I |
CH— g —OH = g_ = (hi ra cdc nhom chic trong
Carboxylic acid Al I cdc chat hilu oo sau:
2 0 (1) CH-0-CH,
CH—C—0-— R e g
Ester i I CH, ﬁ 0 {2) GH.—NH,
9 0 (3) CH—CHO
(4) (;H.—COOH
(5) C(H,—C0—CH,—CH,
Nhoém chiic 1a nguyén ti hodc nhém nguyén i giy ra nhiing (6) CH,—OH
tinh chat dac trung cia hgp chit hiiu co. (7) CH,C00CH,



> Du doan mét sd nhém chiic co ban dwa vao bang tin hiéu phd héng ngoai (IR)

©

Phuong phip phé héng ngoai (Infrared spectroscopy - IR) la
phép do su tuong tic cha biic xa hong ngoai véi vit chat. Trén pho
héng ngoai c6 cdc tin hiéu (peak) ctia cuc dai hdp thu (hodc cuc
tiéu truyén qua) ting véi nhiing dao dong dac trung cha cic nhom
nguyén ti. No thuong dugce st dung dé du dodn sy c6 mat cdc
nhoém chiic trong phan ti hop chit hitu co (Bing 8.4).

Phé héng ngoai biéu dién su phu thudc cha cudng dé hip thu
biic xa hong ngoai cia mot chdt vio s6 song hoac budc song.
Trén phé hong ngoai, truc nim ngang biéu dién s6 song (cm™)
clia cac biic xa trong viing héng ngoai, truc thing diing biéu dién
cuong do truyén qua hoac do hap thu (theo %).

Bang 8.4. Tin hiéu phé héng ngoai cia mit s6 nhém chilc co ban"

mon [ |
Alcohol 0-H 3600 —3 300
=0 1740—-1720
Aldehyde
{-H 2900-2700
(=0 17251700
Carboxylic acid
0-H 33002500
=0 1750—-1735
Ester
-0 1300 — 1000
Ketone =0 1725 -1700
Amine N-H 3500 — 3 300
100,
£ -
3
T 6
T
5 40 1 580
o ;- 3330 @——CH*GH T 1017
@ Benzyl Alcohol
400 350 3000 2500 2000 1800 1600 1400 1200 1000 B0D 600

56 song (cm™)
A Hinh 8.7. Phé IR cia benzyl alcohol™
Dua vao phé hong ngoai, co thé xic dinh su c6 mit ciia mot sé
nhom chiic co ban trong phan ti hop chit hiiu co.

™ Ngudn: Uddin, Jamal, Macro To Nano Spectroscopy (2012), Published by Intech.
™ Ngudn: Y. . Sharma, Elementary Organic Spectroscopy (2008), S. Chand & Company PVT. LTD.

0)

A

8 Tir di lieu Bang 84 va
quan sat Hinh 8.7, hay
chi rd peak dac trung vdi
50 sing tuong Ung cla
nhom OH trén phd IR coa
benzyl alcohal.

Bic xa dién tir duc ddc tring
bdng cdc dai luong do khdc
nhau nhu budc séng, tan 56,
50 song va nang lugng. 50
sang la 50 dao ddng ma sang
dién tif thuc hién khi truyén
di dugc 1 em; butic sdng la
quang dudng ma biic xa di
dudc sau mat dao dong day
dd; tan 0 1a sb dao ddng
trong mot dan vi thdi gian.
Moi quan hé giifa 50 song
(v), tan s6 (v), budc song
(A) va toc dd truyén song (c)

biéu dién theo phuiang trinh:
& y1§ i
V==—=—
A cC

Ban vi so song thutng la
am™, tic do truyén séng
trong chan khang thudng lay
tron béing 3 x 10" cm/s.

Pé ghi phd hong ngoai cla
cac hap chdt hiu c, nqudi ta
thuding str dung sng dién tir
6 5 s0ng tir4 000 cm ™~ dén
400am ™",




1. Hay néu nhiing diém khéc nhau co ban gitia hop chat hiiu co va hop chit
vo co vé thanh phdn nguyén td, tinh chat vat li va tinh chit hod hoc.

2. Cho céc hgp chit sau: (1) CaCly; (2) CH,=CH-CI; (3) C;H—~CHO; (4) CaCy
(5) Al{OH);; (6) CuSO,; (7) Ba(NOs),. Hop chit nao 1a chit hiiu co, hgp chat
nao la chit vo co?

3. Hop chat Y ¢6 cong thiic phin tit C,H,O, la mét hgp chat dé bay hoi. Dua vao
phé IR dudi day"”, hiy cho biét peak nao gitip du doan dugc trong Y c6 nhém
chiic aldehyde.

100

=

=

D6 truyénqua (%)
=] &

1730
: by ¢ ks L L L L -
4000 3500 0 2500 2000 1800 1600 1400 1200 1000 BOD 600

Sé song (cm™)




PHUONG PHAP TACH VA
TINH CHE HOP CHAT HUU CO

m -

- Trinh bay dugc nguyén tic va cach thic tién hanh cac phuong phap tach
va tinh ché hop chat hitu co: chung cét, chiét, két tinh va so luoc vé sic
kicot.

- Thuc hién dugc cac thi nghiém vé chung cat thuding, chiét.

- Van dung dugc cac phuong phap: chung cat thudng, chiét, két tinh dé
tach va tinh ché mét sd hop chat hitu co trong cudc séng.

LS -

@TU ngudn nguyén liéu thién nhién hay bang phuong phap
t8ng hap, théng thudng ngudi ta khéng thu duge mét hop
chat ma dugc mét hén hgp cac chat hitu co vdi ham lugng
khac nhau. & nghién clu cdu tric, tinh chat hodc Ung dung
ctia mét hop chéat can phai tach chiing ra khéi hén hop, nghia
la tinh ché cac hop chat nay thanh chat tinh khiét hay cén
goi la chat nguyén chat. Bé tach va tinh ché hap chat hiu co,

ngudi ta thuding ding nhiing phuong phap nao? Nguyén tic Ph‘;ﬁ:tm‘ﬁu

va cach thifc tién hanh cac phuong phap dé nhu thé nao?

&) PHUONG PHAP CHUNG CAT

2 Tim hiéu nguyén tac va van dung phuong phap chung cat

Nguyén tic: Chung cit 1a phuong phdp tich va tinh ché chat long dua trén sy

khac nhau vé nhiét do soi cia cac chit trong hon hop & ap sudt nhét dinh.

Cach tién hanh: Dun nong hon hgp chit l1ong, chat nao c6 nhiét o séi thdp hon

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

dang long chiia cht yéu chat ¢6 nhiét do soi thip hon.

Thi nghi¢m 1. Chung cit ethanol tif hon hgp ethanol va nudc

Hoa chit: nigu 25° - 30°, da bot.

Dung cu: nhiét ké, binh cdu ¢é nhdnh, thiét bi dun nong (dén cén, bép, ...),

6ng sinh han, binh hiing.

Tién hanh:

Budc 1:  Cho khodng 150 mL rigu vao binh cdu c6 nhanh va thém vai vién da bot.

Budc 2:  Lap dung cu nhu Hinh 9.1.

Budc 3:  Pun dung dich dén séi nhe. Quan sat thiy nhiét do trén nhiét ké
ting din va dat dén nhiét d6 6n dinh. Ghi nhan lai gia tri nhiét do soi
ctia hén hop ethanol va nudec.

Budc 4:  Khi nhiét do bat dau tang trd lai, tat thiét bi dun, 1ay binh hiing ra khéi
hé théng.



®

Nau rugu gao truyén thdng la mét phuong phdp ndu nigu hoan toan thi céng, ddi héi nqudi nau phai c
kinh nghiém va tuan thi ding quy trinh chung cat mdi san xuat dugc rugu dat chudn. Sau giai doan (1 men
rugu, ngudi ta thu dugc mdt han hap chd yéu gom nudc (nhiét do soi la 100 °C), ethanol (nhiét dd soila
78,3 °(), acetic acid (nhiét dd sdila 117,9°C), . . . va ba rugu. Chung cat hdn hap nay, dau tién sé thu dugc

mat dunq dich chia nhiéu ethanol hon nudc, sau d6 ham lugng ethanol gidm dan.

=

1. Nhiét ké

2. Binh cau

3. Thiét bi dun néng
4. Ong sinh han

5. Ong din nudc vio

)
) 6. Ong dan nudc ra
& 7. Binh hiing

A Hinh 9.1. Hé théng chung cit don gidn & ap suit thuding

Phuong phip chung cit thudng ding dé tach cac chit long co
nhiét do s6i khac nhau.

® {

— Phutong phdp chumg cdt phdn doan: Ap dung vi cic chat cd nhiét dd s6i khdc nhau
khong nhiéu. Trong cong nghiép, nquai ta thutng dung thap chung cat phan doan,
vi du & nha mdy san xuat ruou, dé chung cat ldy con 90°, 96° hodc & nha may loc
ddu de cit Iy cic san pham khéc nhau trong cic phan doan khdc nhau clia qud trinh
chung cat dau mo.

— Phutg phdp chung cdt 67 cudn hei nuidc: ThuGng ding d€ tach nhiing chat soi &
nhiét d6 cao, bi bién doi & nhiét d do va chat dé bay hoi cling vdi hoi nudc Vi du ¢ thé
diing phuong phap ching cit 16i cudn hoi nuc dé tach 3y tinh ddu thuc vat

— Phuang phdp chung adt dudi dp sudt thdp: Thuting duoc st dung dé chung cat ldy
nhiing chat cd nhiét dd sti cao hodc dé bi phan huy & nhiét dd cao.

CHUY /

)

1 Khi chung cat dung dich
ethanol va nudc (Hinh
9.1), chat nao sé chuyén
thanh hai sdm han? Khi
gap lanh, hai ngung tu
thanh chat long chia chi
yéu chat nao? Biét nhit
do soi cta ethanol va
nudc lan luot 13 78,3 °Cva
100°C

2 Gidi thich vi sao trén
tng sinh han, dau nudc
vao va dau nudc ra phai
dat ding vi ti nhu Hinh
9.1 ma khdng duoc dat
nguatc lai.

3 Hay cho biét vai trd clia da
bot trong Thi nghiém 1.

Khi chung cat chdt long
dé chdy can dun nding
bdng cich chung cich thuy,
cachddu, ...




&) PHUONG PHAP CHIET

» Tim hiéu nguyén tacva van dung phuang phap chiét

Nguyén tac: Chiét la phuong phap tich va tinh ché cic chat tit hon hop dua trén

do hoa tan khac nhau ctia céc chdt d6 trong hai méi trudng khong hoa tan vao nhau

Cach tién hanh:

Chiét Iong - long:

Budc 1:  Cho hén hgp cé chat cin chiét vao phéu chiét, thém dung moéi vao
(dung méi phdi co6 kha nang hoa tan t6t chit cin chiét va khong
tron lan vdi hon hop ban diu).

Budc 2:  Lac déu phéu chiét réi dé€ yén, hon hgp trong phéu sé tich thanh 2 16p.

Budc 3:  Sau do tii tii md khoa phéu chiét d€ 1in luot thu tiing 16p chat long.

Buédc4: Lam bay hoi dung méi ctia dich chiét dé thu dugc chét cin tach.

Chiét long - ran:

Buédc 1: Hoa tan chit hiiu co biang cach ngam hodac dun hoén hop chit rin véi
dung moi thich hagp.

Budc 2:  Locbé phan chat ran khong tan, thu dugc dich chiét chiia chét can tich.

Budc 3:  Lam bay hoi dung maéi ctia dich chiét d€ thu dugc chit cin tach.

Thi nghiém 2. Chiét tinh diu quyt

Dung cu: phéu chiét, gid thi nghiém, @

binh tam gidc. 4 Gidi thich hién tuong xdy
Hoa chit: hexane, hon hgp tinh dau ra trong Thi nghiém 2.
quyt va nudc.

Tién hanh:

Buidc 1:  Cho khoang 50 mL hén hgp @
tinh diu quyt va nudc Ruigu thudc la baithudc trong
vao phéu chiét, thém ti€p  yhoccd truyén. Hay cho biét
khodng 25 mL hexane. cch ngdm rugu thudc da

Budc 2:  Diy nap phéu, mét tay gii  ap dung phuong phdp tach
nip va mot tay gid phéu,  vatinhchénao.

' can thin lic nhe va dio

A Hinh 9.2. Chiét tinh diu ngugc phéu nhiéu lin,
quyt va nudc R 1 A T
bat pheu vao gid, md nap
phéu r6i nhanh chong day lai, d€ yén mét thai gian cho
hén hgp trong phéu tich 16p.

Budc 3: Mé nap, van khod phéu tii tif cho 16p chdt 16ng phia dudi
chéy vao binh tam gidc, 16p trén 14y ra khoi phéu bang B e ke <
cach rot qua c6 phéu vao binh khac. :

Budc4: Lam bay hoi dung méi cta dich chiét dé thu dugc chat

@ cin tach.
Phuong phap chiét dugc diing dé tich cac chit c6 do hoa tan khdc nhau trong
cdc méi truong khong tan vao nhau.
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&) PHUONG PHAP KET TINH

2 Tim hiéu nguyén tac va van dung phuong phap két tinh
béi véi hon hop cdc chit rin, ngudi ta thuong dua vao dé tan
khic nhau va su thay d6i d6 tan theo nhiét d6 clia chiing dé tach @
va tinh ché. Nguoi ta hoa tan hén hop chia chét cin tinh ché 5 Tai sao phdi két tinh lai
vao dung moi thich hgp & nhiét do cao, loc noéng dé thu dugc nhiéu ldn d@é thu duoc
dung dich bao hoa réi dé ngudi hoic lam lanh tif tii, chit ran cin chat tinh khiét?
tinh ché sé tach ra tif dung dich bao hoa. Loc, ria va lam kho,
sau do6 két tinh lai nhiéu lin trong ciing dung méi hoac trong céc
dung moi khac, thu dugc tinh thé chait cin tinh ché. @

Hay thuc hién thi nghiém két
tinh tinh thé dutng. Trinh bay
Phuong phap két tinh la phuong phip tich va tinh ché chat ti quy trinh thuc hién va gidi

hén hop chit ran dua trén do tan khdc nhau clia cic chat trong thiéu san pham vdi cac ban
dung méi va su thay d6i dé tan chia ching theo nhiét do. trong ldp hoc

) PHUONG PHAP SAC KI COT

» Tim hiéu so luoc vé sac ki cot
Phuong phap sac ki, ban dau chi dugc dung dé nghién ctiu, phén tich cic chit co
mau, ngay nay dudc ting dung rong rii trong phong thi nghiém dé€ tach, tinh ché
va ding trong phan tich dinh tinh, dinh lugng cic hon hop.

Dung mai
" J
[a+b+c) a
b+c b
Chat
hap phu L i
nha gy 6 Quan sit Hinh 93,
Béng hdy cho biét chat nao
0 tic do dich chuyén
‘ ldn nhit
A Hinh 9.3. Mé phéng nguyén tic A Hinh 9.4. Cét séc ki trong
ciia phudng phap sac ki cot phéng thi nghiém

Phuong phdp sac ki don gian thuéng dugc st dung la sac ki cot. Trong sac ki
cot, pha tinh la bot silica gel (SiO,-nH,0) hoac bot aluminium oxide (ALO,), ...
dugc nhoi trong mét ng thuy tinh thang diing (goila cdt), pha dong la dung méi
thich hop dugc d6 vao phia trén pha tinh. Trong qua trinh pha dong dich chuyén



tli trén xudng dudi cot, chit co téc do dich chuyén 1én hon (nghia 1a bi hdp phu
trén pha tinh kém hon) sé cing vdi dung moéi ra khoi cét trude. Lam bay hoi
dung moi sé thu dugc chit cin tach.

Phuong phip sac ki cot diing dé tich, tinh ché chit trong hon hgp dua trén
su khac biét vé toc do di chuyén clia cic chit trong pha dong khi tiép xic truc
ti€p véi mot pha tinh do su khac nhau kha ning hap phu trén pha tinh.

1. Trinh bay phuong phap tich riéng tiing chit ra khoi hon hop gébm benzene va
aniline. Cho biét nhiét d6 s6i ciia benzene 14 80,1 °C, aniline 14 184,1 °C.
2. Mat ong dé lau thuéng thay c6 nhiing hat rin xudt hién & diy chai. Do la

hién tugng gi?
3. Trong quy trinh sdn xuat dudng tu pr——
cay mia (hinh bén), phuong phap (1)} £p
két tinh dugc si dung trong cong | Nt mia (12% - 15% duwomg) |
doan nao? 2) l+ Vitd 58, loc bé tap chét

4.Ciy neem (cidy thuong xanh L D0 Sk Mol o hn o it cdle godcium
i3) 1+ €O, loc bé CaCos

An D) hay con goi la cdy nim,
sdu diu (tén khoa hoc Azadirachta flung dich Geimp (cd edul
indica) dugc ngusi An Do ding W.l‘ el |
hon 4000 nim nay dé lam dep va | 2o i L ’
chita bénh. Cdc chiét xudt ti I Mmm
neem cO thé tic ché su sao chép

i s .. | Bwomgkinh | | Nuedcridwong |
cta virus Dengue, khing virus nén
co tac dung diéu tri bénh sot xuit A Caccong doan chinh trong quy trinh

N & . s san xudt dudng kinh tif ciy mia

huyét hiéu qua. Nguoi ta hai mot it
14 neem tuoi, riia sach, cho vao néi dun ki, loc liy nudc dé si dung. Hay cho
biét cich lam trén thudc loai phuong phdp tich va tinh ché nao.




Bai , X )
(10) CONG THUC PHAN TU
~ HOP CHAT HUU CO

e :

- Strdung dugc két qua phd khaéi luong (MS) d& xac dinh phan tirkhdi ctia
hap chat hiru co.

- Néu dugc khai niém vé cong thic phan t hop chat hiu co.

- Lap dugc cong thic phan t hop chat hitu co tir di liéu phan tich
nguyén t6 va phan td khéi.

- #

@ Phd khai lugng (Mass spectrametry — MS) thuting
dugc st dung dé xac dinh nguyén tir khdi,
phan tr khéi clia cac chat va ham lugng cac
déng vi bén clia mét nguyén té vdéi dd chinh
xac cao. Xac dinh dugc phan tr khéi la mot
trong nhing yéu t& quan trong trong viéc lap
cdng thuc phan tr hgp chat hiu co. Cong thic
phan tr hap chat hiu co dugc lap nhu thé nao
tir di lidu phéan tich nguyén t6 va phan t khoi?

A May do phé khéilugng

& XACBINH PHAN TU KHOI CUA HOP CHAT HU CO
) Sir dung két qua pha khéi lugng dé xac dinh phan tir khdi cia

hop chét hitu co @

Hién nay, nguoi ta thuong si dung phé khoi lugng dé xic dinh 1 Quan sit Hinh 101,
phéin tit khoi ctia hop chit hitu co. Trén phé khéi ligng, mbi xac dinh gid tri phan t
tin hiéu (peak) tuong dng vdi mot phan manh ion khi cac phén ti khdi cla naphtalene va
hop chit hitu ca bi ion ho4 trong thiét bi phan tich phd"’. Méi peak phenol. Biét phn tlr khéi
dugc xdc dinh bai gid tri m/z"” va cudng do tuong déi (%). tiong ng vl peak 6
C6 thé du doan phin tii khéi ciia hop chit hitu co don gian bing cuong d twong ddi Idn
tin hiéu clia manh ion phan tit (ki hiéu 1a [M*]). Manh ion phan ti nhdt hién thi tén phd
nay thuéng ting véi tin hiéu c6 gia tri m/z 16n nhit. khai luigng.

“Trong thiét bi do phd khdi luong, hop chit hitu co thuing bi ban phi bdi cic electron cd ning luong cao v bi chuyén thanh
ménh ion phan tii. Qua trinh nay dudc goi 1 qua trinh ion hod. lon phin ti ¢ the tiép tuc bi phan manh @& trd thanh nhiing
phin manhion cd khdi lugng nho han.

 m I khdi liong cia ion, 213 dién tich cia ion. Ba s cic ion déu mang dién tich duong +1 nén m/z tuong duong vii m. Do
d6, may ditge goi 13 mdy phin tich khi phd.
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(a) (k)
A Hinh 10.1. Phé khéi luong ciia naphtalene (a) va phenol (b)"”

Phé khéi lugng co thé cho thong tin vé phan tit khoi ctia hgp chit hiiu co

théng qua manh ion phén tii thuéng ting vdi tin hiéu cé gia tri m/z 16n nhit.
&) CONG THUC PHAN TU HOP CHAT HUU CO

2 Lap ¢dng thic phan tit hop chat hitu co tir dif liéu phan tich

nguyén td va phan ti khéi

Coéng thiic phin tii cho biét s6 nguyén tii cha cic @
nguyén td cé trong phan tir. 2 Tit pho khdi lugng, lam thé nao dé xdc dinh
Vi du I: Ethylene (C,H,), acetaldehyde (C,H,0), dugc phan tf khdi cda hap chat hiu co can
methane (CH,), ... khdo sat?

D¢ lap cong thiic phan ti hop chit hiiu co, ngudi ta
c6 thé dua vao di liéu phan tich nguyén t6 va phan ti
khoi ctia hgp chat. Mat hop chat hitu co Y <0 32% G 6,67% H;
Vidy 2: PhantichnguyéntSctiahgpchitbenzaldehyde  18,67% N vé khoi luong, con lai la 0. Phan ti
cho két qua: 79,25% C; 5,66% H va 15,09% O vé  khii clia hop chat nay dugic xac dinh thang qua
khéi lugng. Phan tii khéi ctia hop chét nay dugc  két qud pht khdi hiong vdi peak ion phan ti o
xic dinh thong qua két qua phé khéi lugng vai  gidtim/zldn nht Lap cong thic phan tif cla Y.
peak ion phin ti ¢6 gid tri m/z16n nhit (Hinh 10.2).

1]

r * A L A * ) 1o
Hay xac dinh cong thuc phan tii cua benzaldehyde.
£
E
= Bl
100 - s g
_ 105 106 g u ]
Lml §
2 o
18 e
2o | i . S
; 15 3 45 =1 78 90
g 40 i
§ A Phé khéi lugng cira Y
20 -
| '||! | |'i||| |I J"| Y — i|‘|.| ! — e
15 25 35 45 55 G5 75 B85 85 105 miz

" Ngwén: Y. R. Sharma, Elementary Organic Spectrascopy
A Hinh 10.2. Phé khdi lugng cha benzaldehyde" (2008), 5. Chand & Company PVT. LTD.



Vi %m, + %my + %m, = 100% — Phén tii benzaldehyde chi chiia cac nguyén t6
C, H, O nén dat cong thiic phan ti ciia benzaldehyde la C,H,0,.
Tt phé khéi lugng clia benzaldehyde, suy ra: M, , =106

%m, = 79,25; %my, = 5,66; %m, = 1509

Vi, Xx12_79,25 106 x 79,25
ay: = s x=———— =
106 100 12100
y _566 106 x 5,66
—= = y=——=6
106 100 100
2x16_1509 _ __106x1509

=
106 100 16 <100
Cong thiic phan tif ctia benzaldehyde la C;H,O.

Thiét lap cong thiic phan tii hop chét hitu co (C,H,O,N,) tii dii liéu phan tich
nguyén té va phin ti khéi (M) duge khdi quat nhu sau:

= %mc *® i
12 100

= %mH x i

Y7 00
=My M

16 100
t=%mN K_M_.

14 100
Vdi x, ¥, z, t lan luot Ia s6 nguyén ti C, s6 nguyén ti H, s6 nguyén ti O,
s& nguyén tii N; %m,, %m,, %m,, %m, lin lugt 1a % khéi lugng cua cac
nguyén té C, H, O, N trong hop chit hiiu co.

1. Acetone la mét hop chat hiiu co dung d€ lam sach dung cu trong phong
thi nghiém, tay riia son moéng tay va la chat ddu trong nhiéu qua trinh téng hop
hitu co. Két qua phin tich nguyén t6 clia acetone nhu sau: 62,07% C; 27,59%
O vé khdi lugng, con lai Ia hydrogen. Phan ti khoi cia acetone dugc xdc dinh
théng qua phé khdi lugng véi peak ion phén tii co gia tri m/z 16n nhit bang 58.
Lap cong thiic phan tif ca acetone.
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2. Chit hiiu co X dugc sii dung khé rong rai trong nganh y té vdi tic dung chéng
vi khudn, vi sinh vit. K& qua phan tich nguyén t6 cha X nhu saw: 52,17% C;
13,04% H vé khoi higng, con lai la oxygen. Phan ti khéi cta X dugc xic dinh
thong qua két qua pho khéi lugng vai peak ion phén tii c6 gid tri m/z 16n nhit
bing 46. Lap cong thiic phan ti cta X.

3. Aniline la hop chdt quan trong trong cong nghiép phim nhuém va san xudt
polymer. Két qua phan tich nguyén té cta aniline nhu sau: 77,42% C; 7,53% H
vé khoéi lugng, con lai la nitrogen. Phan ti khéi cha aniline dugc xéc dinh trén
phé khéi lugng'”’ tuong ting véi peak cé cuding d6 tuong déi manh nhit.
Lap cong thiic phan tii chia aniline.

100 - 93

Cuérng d6 twong doi (%)

a9

41 ,. 52 63
28 46 l 7478
;||3|[]|. |||I||L.I J”||.IIJ al.l I ..E;gllllanl1 B.S |
40 60 80 miz

20

A Phé khoi lugng cla aniline

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



9 "))  CAUTAO HOA HOC
a HOP CHAT HUU 0

ey \

- Trinh bay dugc ndi dung thuyét cau tao hoa hoc trong hoa hoc hiu co.
- Giai thich dugc hién tugng dong phan trong hoa hoc hiu ca.
- Néu dugc khai niém chat déng dang va day déng dang.

- Viét dugc cong thic ciu tao clia mot sd hop chét hiru codon gian (cong
thifc cau tao day du, cong thic cau tao thu gon).

- Néu dugc chat déng dang, chat déng phan dya vao cong thuc ciu tao
cu thé cla cac hap chat hiu co.

LY &

(©) Ngay tir khi hod hoc hiu co mi
ra ddi, cdc nha hoé hoc da né luc
nghién clu van dé thd tu va cach
thuc lién két clia cac nguyén tr

trong phén t, ngudi ta goi dé 13 % I c
cdu tao hod hoc. Cau tao hoa hoc !

(’E

cha hop chat hitu co dugc biéu
dién nhu thé nao? Ibuprofen C,.H,0,

CHy

A Céng thife cdu tao cla ibuprofen
{thanh phén cia thudc gidm dau)

@ THUYET CAU TAO HOA HOC
> Tim hiéu thuyét cau tao hoa hoc trong hoa hoc hitu co

Nam 1861, nha khoa hoc A.M. Butlerov (Buit-lé-rép) da dua ra thuyét
cdu tao hod hoc. Noi dung co ban gém céc luan diém chinh sau: @
1. Trong phén tit hgp chét hiiu co, cic nguyén tii lién két véinhau 1 5S05anh ciu tao hod hoc

theo diing hoa tri va theo mét trét tu nhét dinh. Thi ty lién két d6 clia ethanol va dimethyl
goi la cdu tao hod hoc. Su thay d6i thi tu lién két, tiic la thay doi cdu ether. Nhan xét vé mit
tao hod hoc, sé tao ra hgp chit khac. 50 tinh chdt co ban cla
Vi du 1: Cing mot cong thiic phéan tii C,H,O c6 hai cong thiic hai hgp chdt nay dua vao
cdu tao tng voi hai hop chit sau: dif liéu da cung cap trong
Ethanol: CH,CH,OH, chit long, nhiét d¢ soi 1a 78,3 °C, tic dung Vidul.

vdi Na gidi phong khi H,.

Dimethyl ether: CH,~O—CH,, chit khi, nhiét dé soi la —24,8 °C,
khong tic dung véi Na.

2. Trong phan tii hop chat hiiu co, carbon c6 hod tri 4. Nguyén tu
carbon khong nhiing c6 thé lién két vi nguyén tili chia cic nguyén to
khac ma con lién két véi nhau tao thanh mach carbon (mach vong,
mach hd, mach nhanh, mach khéng nhanh).
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CH_ CH cn, @
CH HC C

HC = -

CH,—CH,—CH,— CH, CH,~CH~CH, 0 ) L o ’ i 2 Hay cho biét t{ang mach

CH, “oH TH carbon fifong ting vdi cac
A Hinh 11.1. Mét 56 chit hiiu co tuong dng vdi cdc dang mach carbon khic nhau chdt cd rong Hinh T1.1.
3. Tinh chét cta cic chit phu thudc vio thinh phin phin ti
(ban chat, s6 lugng cdc nguyén ti) va cdu tao hod hoc (thu tu
lién két cac nguyén ti).

Bang 11.1.Tinh chét cia mét 56 hop chat hiu co'”

Nhigt dg |
CH, ~1615 | —182,46 | Chatkhi,dé chay, khng tan trong nuidc. sanh thanh phan phan ti,
ccl, 76,7 ~228 | (hdtlong khing chay, khing tan trongnudc Gl t20 h?a hf.jt va tinh
CH.CI -24,1 —976 | Chat khi, khéng c6 tac dung giy mé. Ehatf“i cac chat sau:
CHCI, 64,2 —6347 | (hatlong, cd tac dung giy mé. ;; E:’f:la [Céﬂ
vd :
Chit long, tan nhiéu trong nudc, tac 4 : i
CH;OH 64,5 L P sty ! ¢) CH,0H, CH,-CH,-OH va
e - S (H,-0-CH,.
e ¥ (hat long, tan nhiéu trong nudc, tac g i
CH,-CH,-OH | 7824 MM | véisodiam.
. K 5 Chat khi, tan it trong nudc, khing tic
CH,-O-CH, 248 M4 | 4 ngvaisodium.

®

Thuyét cdu tao hoa hoc gom nhiing ludn diém chinh sau:

1. Trong phin tii hop chit hitu cd, cic nguyén tii lién két véi nhau theo ding
hod tri va thi tu lién két.

2. Trong phén ti hop chét hitu co, carbon ¢6 hoa tri 4 va cic nguyén tt carbon
co thé lién két voi nguyén tii ctia nguyén t6 khdc hoic lién két véi nhau tao
thanh nhiing dang mach carbon khdc nhau.

3. Tinh chit ctia hop chdt hitu co phu thudc vao thanh phan phéan ti (ban chit,
s6 luong nguyén i) va cdu tao hoa hoc (thi tu lién két gilia cic nguyén ti).

2 Biéu dién cau tao phén ti ciia hop chat hitu co
Cong thiic cdu tao biéu dién thi tu va cich thic lién két (lién két

don, lién két boi"”) ciia cdc nguyén ti trong phén ti. 4 (ho biét y nghia cla
Cong thiic ciu tao cta hop chit hiiu co c6 thé dugc biéu dién duai cong thic phan tor va
cac dang sau: ciing thiic cau tao.

Céng thiic cdu tao ddy di biéu dién day da tat ca cic lién két trén
mot mat phing.

” Ngudin: WM. Haynes, Handbook of Chemistry and Physics (2014 - 2015, 95" edition), CRC Press.
™1 Lién két bai a lién két duoc hinh thanh giiia hai nguyén til bing hai hodc ba cip electron chung. Lién két nay duoc
biéu thi bang hai hodc ba gach néi.



Céng thifc cdu tao thu gon: Cac nguyén ti, nhom nguyén ti cing
lién két vai mot nguyén ti carbon dugc viét thanh mét nhom. @

Cong thific khung phan tii: Dung nét gach dé biéu dién lienkétgitia 5 (Cng thic cdu tao day d
cdc nguyén tii carbon véi nhau va gitia carbon véi nguyén ti khac va cong thiic cdu tao thu
ma khong phii la hydrogen. Trong céng thiic khung phén ti chi gon khac nhau diém gi?
ghi ki hiéu cic nguyén tit khac C va H (trit H nim & trong nhém chiic).

Vi du 2: Cong thiic cdu tao diy dn, cong thiic ciu tao thu gon,

cong thiic khung phin ti:
CH, CH,CH,CH,CH,
Cm f/'H Céng thirc cau tao thu gon
Son vkt gon Iai thanh hoac 1.Viét cong thiic khung phan
I fif cla nhiing hop chat hiiu
H .
T o sau:
Céng thirc cau tao day du Céng thirc khung phan tir a1 H H
CH, H-C-C—C-H H-C=C—C-H
I I il" I |l|
W M CH,CHCH,CH, G
W H H Céng thirc céu tao thu gon 2.Viét cong thic cdu tao day
H—(I: - {—{I:—é—H Viét gon lai thanh hodc dti cia nhiing hop chat hiiu
n A 0 sau;
(CH,),CHOH, HCH=0
Céng thirc céu tao day da Cang thire khung phan tir

Bang 11.2. Céng thifc ciu tao cla mot 56 hop chat hitu co

Céng thiic ciu tao ddy du | Cong thifcc |
H H'H H H CH,—GH —CH, — CH, —GH,
111 1 1 |
H=C=C=—C—C=—C—H CH
[ 1E e | 2
H C H H H hodc
f|\
HgaH {CH,,CH — CH, —CH, —CH,
T |il H CH,—CH—CH=CH,
| I
o b ik
H C, H H hogc
W (AT (CH,),CH—CH=CH,
H H H
L1 OH
H_Li:_rlg _:lz —0O=—H CH—CH—CH—0OH P
H H H

Cédu tao ctia hop chét hiiu co ¢6 thé biéu dién dudi 3 dang:
cong thiic ciu tao ddy du, cong thiic ciu tao thu gon va
cong thiic khung phan ti.



&) PONG DANG, DONG PHAN

» Tim hiéu khdi niém chat dong dang va day dong dang
Nhiing hgp chit co thanh phan phén tii hon kém nhau mét hay
nhiéu nhém CH, nhung c6 tinh chit hoa hoc tuong tu nhau la
nhiing chit déng ding, ching hgp thanh day déng ding vdi
cong thiic chung xdc dinh.

Vi du 3:
Mot s6 hgp chit hiiu co trong day dong dﬁng alkane (C H.,..).
A ] iy
H—C-H H-C-C-H  H-C-C-C-H
I I
H H H HHH
(A) CH, (B) CH,-CH, {C) CH,-CH -CH,
methane ethane propane

Mot s6 hop chit hiiu co trong day dong ding alcohol don chiic, no,
mach hé (C,H,,.,0).

H H H e
H—C—OH H-C-C-oH  H-¢-C-C-H
; i A
(X) CH.OH (¥) CH,CH,OH (Z) CH,-CHOH-CH,
methanol ethanol propan-2-ol

©)

6 Nhdn xét dic diém cdu
tao (thanh phan nguyén
14, 50 lugng nguyén
clia cac nguyén to, lién ket
don, lien két bdi, nhom
chic) cla cic hop chat
hiiu co trong hai nhom
chat @Vi du 3: nhom 1 (A,
B,()vanhdm 2 (X,Y Z).

% cho biét cic chat
(H=(H, H=CH,
(H,=CH-(H-(H, 0 thudc
cling ddy dong dang khdng.
(Gidi thich.

Nhiing hop chdt hiiu co duge goi la déng ding khi ching c6 thanh phin
phin tii hon kém nhau mét hodc nhiéu nhém CH, va c6 tinh chat hoa hoc

tuong tu nhau.

» Tim hiéu hién tugng dong phan trong hoa hoc hifu co

Nhiing hgp chit khiac nhau nhung cé ciing cong thiic phén tii dugc goi la nhiing

chit dong phin.
Vi du 4:
H H
H—C=C—(C=C—H H—CEC—IIZ—{IZ—H
TRy y
CH=CH—CH=CH, CH=C—CH~CH,
buta-1,3-diene but-1-yne

Co nhiéu loai déng phin: déng phin cdu tao (gom déng phan mach carbon,
dong phan loai nhém chiic, déng phan vi tri nhom chiic) va dong phén lip thé
(dodng phin khac nhau vé vi tri khong gian ciia cac nguyén tii, nhém nguyén ti).
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Vi du 5:

CH;-CH,—CH,-CH, CH- KIIH— CH,
Bang phan mach carbon CH,
Bing phan loai nhdm chiic | CH,-CH,-OH CH,-0-CH,
CH,-CH.-CH,-OH CH-CH—CH,
Dédng phan vi tri nhém chiic {le

Chit déng phan la nhiing hop chét khdc nhau nhung c6 cliing
cong thiic phén ti. Nguyén nhan giy nén hién tuong dong phan
trong hod hoc hitu co la do su thay déi trat tu lién két, cich thiic
lién két gilia cic nguyén ti trong phén ti hoac vi tri khéng gian
cua cac nguyen tii, nhom nguyén tu.

1. Viét cong thiic cdu tao (diy da va thu gon) cla cdc chat cé
cong thiic phan ti nhu sau: CH,,, C,H,O.
2. Nhiing cong thiic cdu tao nio dudi diy biéu dién cing mot chdt?

(i T
CH—~CH, H—C —C—OH H—(;:.—CHS
I
H OH H H OH
(1) (2) (3)
ANk i
H—tI:—D—(I:—H HG H—t;:.—cn
- H Cl H
(4) (5) (6)

3. Nhiing chiit ndo sau diy la dong ding ctia nhau, déng phan ctia nhau?
a) CH,=CH, b) CH,=CH—CH,

¢) CH,—CH~—CH—CH, d) GH-rfllH—GHa

CH

3

e) CH,—CH,—OH g) CH,—O—CH,

®

7 Hay nhom cac chat hiiu
co sau theo loai ddng
phdn cau tao.

CH,—CH,—CH,—CH,
OH
(A)
tlle—tli'.H —CH,

OH CH,
(B)

CH,~O—-CH,~CH,—CH,
(C)

CH—O —CH—CH,
CH

3

(D)

CH,—CH —CH,—CH,

OH
(E)

CH
CHr{:Z —CH,

OH

(F)

3

CH,~CH,~O—CH,—CH,
(G)
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ALKANE
| MuCTIEU :

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

— Trinh bay dugc quy tac goi tén alkane theo danh phap thay thé, dp dung
goi duoc tén cho mét s6 alkane (C1 — C10) mach khong phéan nhanh va
mot 56 alkane mach nhanh chida khong qua 5 nguyén tl carbon.

- Trinh bay va gidi thich dugc dac diém vé tinh chat vat li (nhiét do
néng chay, nhiét d6 soi, ti khdi, tinh tan) ctia mot so alkane.

- Trinh bay dugc dac diém vé lién két hod hoc trong phan tlr alkane,
hinh dang phan tr clia methane, ethane; phan Ung thé cracking,
reforming, phan ting oxi hod hoan toan, phan (ing oxi hoa khéng hoan toan.

- Thuc hién duoc thi nghiém: cho hexane vao dung dich thudc tim,
cho hexane tuong tac vdi nudc bromine & nhiét dé thudng va khi
dun néng (hodc chiéu sang), dét chdy hexane; quan sat, mo ta cac
hién tugng thi nghiém va giai thich dugc tinh chat hoa hoc cda alkane.

- Trinh bay dugc cac (ng dung cla alkane trong thuc tién va cich
diéu ché alkane trong céng nghiép.

- Trinh bay dugc mét trong cac nguyén nhan gay ¢ nhiém khéng khi
la do cac chét trong khi thai clia cac phuong tién giao théng; hiéu va
thuc hién duge mét s6 bién phap han ché & nhiém maéi trudng do cac
phuong tién giao théng gay ra.

L o

@ Gas dung lam nhién liéu dun ndu trong gia dinh cd
thanh phan chi yéu |a propane va butane. Day la
céc alkane & thé khi trong diéu kién thudng nhung
dugc hod Idng dudi ap suat cao.

Alkane la gi? Chang c6 vai trd nhu thé nao trong
ddi séng, san xudt?

A Mét linh vuc sir dung phd bién
clia alkane

@ KHAI NIEM VE ALKANE

2 Tim hiéu ngudn alkane trong tu nhién
Bé mat nhiing viing dam lay thudng xudt hién cic bong bong khi, dé la alkane
don gidn nhat, co6 tén goi methane, dugc nha bac hoc Alessandro Volta (A-léch-
xin-dro Von-ta) phét hién nam 1776.



Trong cic mé ddu, luén ton tai mét ligng khi dugc nén vao trong
dau tho hodc ton tai ngay trén lop dau thé. Ching dugc goi la khi
dong hanh (hay khi mé dau), véi thanh phin chi yéu la cic alkane
nhu ethane (C,H,), propane (C,H,) va butane (C,H,,).

Déu mé trong ty nhién ciing chiia thanh phan chinh la cdc alkane.

» Tim hiéu cau tao va cdng thiic chung ciia alkane

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

| (W [
R g | gy

H H H H H H
methane ethane propane

Cac hydrocarbon trén déu co cau tao hoa hoc tuong tu, phan i chi
chia cac lién két don. Alkane khong phéin nhianh cé mach carbon
chi chiia nguyén tii carbon bac I va bac 1. Alkane phan nhanh
co chiia nguyén tit carbon béc I1I, bac IV.

Methane, ethane, propane, ... la nhiing chat dau tién cha day
déng ding alkane.

@)

Alkane 13 nhiing hydrocarbon mach hé chi chiia lién két don
trong phén tii va cé céng thiic chung C H,, ., (n = 1).

CHUY /
Bac cla mdt nguyén tif carbon trong phan ti alkane &H

‘I L w o oA ~
duoc A dinh bdng 50 nguyen tif carbon ||Fn KU &y 2C—Bi—Cn—tH,
tuc tiép vai nguyén tif carbon dd. Bdc cla cc éH oy
nquyén tii carbon duic ki hiéu bang so La Ma. =

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

©

1 Vi sao methane dugc goi
la khi hd ao?

1 Hiy néu nhdn xét ddc
diém cdu tao phin tif
ia cac alkane. Vi sao
alkane con duoc goi 13
hydrocarbon bao hoa hay
hydrocarbon no?

a) Alkane nao dudi diy
mach phan nhanh?
{1) CH,—CH,—CH,

|

CH,

(2) CH,— GH —CH,
CH

b) Phan tif clia mot alkane
frong sap nén cd 52 nquyén
tf hydrogen. Xdc dinh s6
nquyén tif carbon trong phan
it alkane noi trén.

Tén theo danh phap thay thé ctia 10 alkane khong phan nhanh dau tién trong day

dong dang dudgc trinh bay trong Bing 12.1.
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Bang 12.1.Tén goi 10 alkane khéng phan nhanh diu tién
wa mdt s6 tinh chat vit li cla ching™

ui’;hﬁ -~ 3 Dua vao thing tin nao

ne 8 : G
trong Bang 12.1 dé chiing

CH, meth- | methane | -182,0 -162,0 | 0415(-164°C) minh 4 chdt diu day

CH.CH, eth- | ethane | —183,0 -886 | 0,561(=100°C) dong ddng alkane déu &

CH.CH,CH, | prop- |propane | —188,0 —421 | 0,585(—45°C) thé khi?

CH.[CH.L,CH; | but- butane -138,0 -0,5 0,600 (0°C)

CH.[CH,J.CH, | pent- | pentane | -130,0 36,1 0,626 (20°0)

CH.[CH,,CH; | hex- | hexane 953 68,7 0,659 (20°()

CH,[CH.J.CH; | hept- | heptane | -90,6 98,4 0,680 (20°C)

CH,[CH.J.CH; | oct- octane -50,8 126,0 0,703 (20°0)

CH,[CH.),CH; | non- | nonane =500 151,0 0,720(20°C)

CH,[CH,:CH, | dec- | decane -30,0 1740 0,730(20°)

Tén theo danh phép thay thé ctia cic alkane phan nhdnh dugc goi nhu sau:

+ Chon mach chinh 1a mach carbon dai nhéit. Panh sé A Rép cic nguyén ti
carbon trén mach chinh sao cho téng s6 chi vi tri cic nhdnh 1 nhé nhdt.

« Tén nhanh la tén goc alkyl. Goc alkyl 1a phin con lai sau khi loai di 1 nguyén ti
H ctia alkane.

Tén goc alkyl dugc goi theo tén alkane nhung bo ane, thém yI (thay dudi ane
trong alkane bang yi).

« Gitia phin s6 v6i phin chi dung dau *-", gitia phin s6 véi phan s6 ding dau ™, ™
« Khi doc tén nhanh phdi kém theo s6 chi vi tri ctia nhdnh. Néu co

nhiéu nhanh, uu tién tén cic nhinh theo thii tu chil cii diu tién

clia tén nhénh. a) Goi tén cac gdc alkyl sau:
« Khi ¢6 2, 3 hoic 4, ... nhinh giéng nhau, ding cdc tiép ddu ngt  (H—, CH.—va(HHH .
di, tri hodc tetra, ... &l b) Viét cong thiic cau tao va

4 ¥d BN 4 B doc tén tdt @ dong phan
Vi du I: GHS—GHE—{IIH 14 By v alkane ¢ cong thilc phan ti

CH, CH;, G,
2-methylbutane 2,2-dimethylpropane
(isopentane) (neopentane)

» Tén theo danh phip thay thé ctia alkane khong phin nhanh

* Tén theo danh phap thay thé cta alkane phan nhianh

b ;
: g e | e s e
ﬁ Nl nhann-ien nnannh | M |

i i i




&) TINH CHAT VAT Li

> Tim hiéu tinh chat vat li cia alkane
O diéu kién thudng, cic alkane tii C1 dén C4 va neopentan & thé khi,
cdc alkane cé nhiéu nguyén ti carbon hon & thé long hoac ran.
Céc alkane déu nhe hon nudc. Khi s6 nguyén tii carbon tang, tuong tic
van der Waals giiia cic phan tii alkane tang, din dén nhiét do soiva
nhiét do nong chay cia cdc alkane noi chung cling tang.
Do cic phan tii alkane khong phan cuc nén alkane khong tan trong
nudc nhung tan tét trong cac dung moéi khong phéan cuc. Mot s6
alkane & thé long cling dugc st dung lam dung méi hoa tan céc
chit kém phén cuc khiéc.

Cac alkane déu nhe hon nudc, khong tan trong nudc, nhung tan
trong cic dung moi khong phan cuc.

) TINH CHAT HOA HOC
> Tim hiéu dac diém lién két hoa hoc trong phan tit alkane

Maoi nguyén tii carbon trong alkane déu nam & tim clia mot t dién"”
ma 4 dinh la cic nguyén tit hydrogen hodc nguyén tii carbon vdi
cdc goc lién két C-C-C, C-C-H va H-C-H déu gin béng 109,5".
Do phan tii chi chua lién ket o bén, khong phan cuic nén alkane
tuong doi tro vé mat hod hoc.

A Hinh 12.1. Mé hinh phan tif methane va ethane

2 Tim hiéu tinh chat hoa hoc ciia alkane
1.Phén (ing thé halogen

Thi nghiém 1. Phan (ing thé bromine vio hexane

Dung cu: 6ng nghiém, éng hut nhé giot, kep go, gid dé dng nghiém.

Hoa chat: hexane, nudc bromine.

“ Cic nguyén tif carbon trong alkane déu & trang thii lai hod sp’ (1ai hod ti dién).

®

4 Khi sd nguyén tr carbon
tang, thé clia cac phan tif
alkane chuyén tir khi sang
Idng, rdi rdn. Gidi thich.

@

Vi sa0 nqui ta thuting ding
xang dé rlia sach cic vét ban
dau ma?

5 Nhiing nquyén tif carbon
trong phdn tif alkane
khong phan nhdnh cd
ndm tén mit dudng
thang khing? Gidi thich.



Tién hanh:

Budc 1: Lay 2 6ng nghiém, dung éng hut nho giot cho vao moi
ong nghiém khoang 2 mL nudc bromine.

Budc 2:  Dung 6ng hit nho giot nho tiép khoang 2 mL hexane vao
cd hai 6ng nghiém, lic déu. Sau d6 dua mot 6ng nghiém
ra ndi co anh sang mit troi (hodc ngim trong coc nudc
néng khodng 50 °C). Quan sit hién tugng xiy ra & hai
6ng nghiém.

Khi c6 mit dnh sing khuéch tan hoidc khi dun néng, cic alkane

tham gia phan 1ing thé véi halogen (chlorine, bromine).

Vi du 2:

CH,, + Cl, —=— CH,Cl + HCl

Trong phan tng thé halogen, nguyén tii hydrogen lién két vdi
nguyén ti carbon bdc cao hon dé bi thé bai nguyén tii halogen hon
so v&i nguyén tif hydrogen lién két véi nguyén tii carbon béc thip.
Cdc sdn phdm thé halogen ctia hydrocarbon dugc goi la dan xuit
halogen clia hydrocarbon.

Phian ing thé halogen la phan tng dic trung cha alkane.
Nguyén tii hydrogen lién két véi nguyén tii carbon bic cao dé
bi thé béi nguyén tii halogen hon so véi nguyén ti hydrogen
lién két vai nguyén tii carbon bac thap hon.

2. Phan iing cracking

Cracking alkane la qud trinh “bé gay” cdc phan ti alkane mach dai
thanh cic phén tii hydrocarbon mach ngan hon.

Vf du 3 C12H2‘; L’ G?H1E + GEH-“]

3.Phan iing reforming

Reforming la qui trinh bién déi ciu tric phin tii hydrocarbon
ti mach khong nhanh thanh mach nhanh, tit mach hé thanh
mach vong, tii khong thom thanh thom. Qua trinh reforming
thudng dién ra & nhiét dé cao va cé xuc tic.

Vidu 4:

PR i V. +4H,

70
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6 Giai thich hién tuong xdy
ra trong hai ng nghiém
@ Thi nghiém 1.

7 Khi cho methane tic
dung vdi chlorine (co
chiéu sing hodc dun
nong), cac nguyén fi
hydrogen trong methane
lan lugt bi thay thé bai
cac nguyén 1 chlorine,
tao 4 dan xudt chloro khac
nhau. Viét phuang trinh
hod hoc clla cdc phan tng
¥y 1a.

Cho  2-methylbutane tac
dung vdi chlorine trong diéu
kién chiéu sdng thu dugc ti
da bao nhiéu ddng phdn cdu
tan dan xuat monachloro?

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



» Cracking la qué trinh "bé gay" cic phin tii alkane mach dai thanh nhiing

hydrocarbon mach ngdn hon.

* Reforming la qua trinh bién déi ciu tric phén ti cic alkane mach khong
phan nhinh, mach hé, khéng thom thanh cic hydrocarbon ¢6 mach nhanh

hodc mach vong.

®

khi sinh hoc duoc st dung lam nhién liéu dun ndu, phét dién, . . .
\

khi sinh hoc (biogas) [a mét ngudn nhién liéu t4i tao duoc san xuat chi yéu tir chat thai va cdc loai rdc hilu ca.
Thanh phan khi sinh hoc thuong gdm khodng 50% — 70% methane; 25% — 45% carbon dioxide va mot
ligng nho cac khi khac nhu hydrogen, hydrogen sulfide, hai nudc, nitrogen, oxygen, ammaonia.

~,

4.Phan iing oxi hoa
a) Oxi hod hoédn toan: Cic alkane thudng dé chdy va tod nhiéu
nhiét nén nhiéu alkane dugc ding lam nhién liéu.
Vi du 5:
CH,(g) + 20,(g) ——> CO,(g) + 2H,0(g) A H3,=-890K]
CiHy(g) + 50,(g) —— 3CO,(g) + 4H,0(g) A H, =-2219K]
b) Oxi hod khong hoan toan: Trong trudng hgp thiéu oxygen,
phan (ing chdy xdy ra khong hoan toan, tao CO va co thé c6 C, gay
6 nhiém moi trudng.
Vi du 6:

2CH,, + 110, ' 5 10CO+ 12H,0

Thi nghiém 2. Dot chay hexane

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

Hoa chit: hexane.

Tién hanh: Cho khoang 1 mL hexane vao chén sii. Dung que dém

dai, cin than chim lia d6t hexane.

Thi nghiém 3. Tim hiéu kha ning phdn ting cta hexane vdi

dung dich KMnO,

Dung cu: 6ng nghiém, ng hit nhé giot, kep go, gid d€ 6ng nghiém,

coc thuy tinh.

Hod chit: hexane, dung dich KMnO, 0,01 M.

Tién hanh:

Budc 1: Dung 6ng hit nhé giot cho vao 2 6ng nghiém, moi 6ng
khodng 2 mL dung dich KMnO, 0,01 M.

Buidc 2:  Nho khoang 2 mL hexane vao ci 2 6ng nghiém, lac déu.
Ngim 6ng nghiém (1) vao nudc nong khoang 60 “C
trong 2 phit. éng nghiém (2) diing dé déi chiing. Quan
sat hién tugng xdy ra & moi 6ng nghiém.

Theo Vi du 5, néu lay cling
khoi liong methane va
propane, chat nao tod nhiéu
nhiét hon?

®

9 (uan sat, nhdn xét mau
ngon lia va viét phuang
trinh hod hoc cla phan
ting dot chdy hexane.

CHUY /
Hexane la chat dé bay hai,
dé chdy.

10 SauBudc 2 ciaThinghiém
3, 50 sanh hién tugng xay
2 gilia 2 dng nghiém.
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Alkane dé chdy, 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 iing dung cta alkane
Alkane dugc st dung lam nhién liéu, dung méi, ddu nhon, ... va nguyén liéu dé
tong hop cac chit hitu co khac nhau.

Mhién liéu
ddng oo

Ddu nhién Chat aat
A Hinh 12.2. Mét 58 (ng dung clia alkane trong déi séng

Alkane ding lam nhién liéu, dung méi, diu nhon, ... va la nguyén liéu trong
tong hop hitu co.

2 Tim hiéu diéu ché alkane trong cdng nghiép
Alkane la thanh phan chinh ctia khi thién nhién, khi dong hanh va dau mo.
Ti khi thién nhién va khi déng hanh thu dugc CH,, C,H,, CH,va CH,,.
Tii ddu mo, bing phuong phap chung cit phan doan, thu dugc cic alkane & cac
phin doan khac nhau nhu xing, diu hoa, dau diesel, ddu nhon, ... va nhua duong.

Trong cong nghiép, alkane dugc khai thic, ché bién tif khi thién nhién,
khi déng hanh, ddu mé.

2 Tim hiéu mét s6 nguyén nhan gay 6 nhiém khéng khi do cac
phuong tién giao théng va cich gidm thiéu, han ché
Khi thai do cac phudng tién giao thong hoat dong thai ra trong @
qué trinh d6t chiy nhién liéu la hon hgp cua cic khi va cac hat 11 Nguyén nhan nao da

khic nhau. lam gia tang khoi thai va
Khéi thai va cic hat bui min thai vao khi quyén la tic nhin gy cic hat bui min vao
anh huéng nghiém trong dén stic khoé ngudi dan. khong khi?
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bé gidm thiéu, han ché sy & Bui min PM2.5 Ia cac hat bui
nhiém khong khi tii hoat dong  cd dudng kinh nhd hon hodc
cuia cdc phuong tién giao thong,  bing 2,5 um. Ching lo ling
cin han ché€ cic phuong tién ¢ trong khong khiva duoc hinh
nhin, khuyén khich, ddy manh thanh tif cdc ngquyén t6 nhu
2l hinh thic vén tdi cong cong, (, S, Ncling cic hgp chat kim
A Hinh 12.3. Nguén 6 nhiém docc  tAng cudng cdc nguén nhiénliéu  foai khdc. Cho biét tc hai clia

phuong tién giao théng xanh, sach nhu hydrogen, nang bui min PM2.5 dén stic khoé.

ligng mat trai, ...

« O nhiém khong khi do khéi thai tli cic phuong tién giao théng ~ Em hay dé xuat mot s6 giai
la mét trong cic nguyén nhan gop phan lam Trii Dt nong 1én phdp dé han ché tinh trang
va gdy ra su bién déi khi hdu toan ciu. 0 nhiém khdng khi hién nay.

» Tang cudng hinh thiic vin tii cong cong, gidm thiéu su phu
thudc nhién liéu hoa thach, bao vé riing, ... la nhiing cich giap
han ché su 6 nhiém khong khi.

1. Quan sdt biéu do thé hién nhiét do

hiat 0. {5) s6i cia bon alkane ddu tién.
40 a) Nhan xét va giai thich su bién déi
nhiét do soi clia cac alkane da cho
Nhigt 46 phang ~300 trong biéu do.

b) O nhiét do phong, methane,
ethane, propane va butane la nhiing

200+

100 chat long hay chat khi?
2. Biét ring thanh phan chu yéu cia
1 2 3 4 xing diu la hydrocarbon. Hay gidi
5& nguyén tlr carbon thich i sap:
Biéu dé thé hién nhiét d6 séi cha cac a) phdi chia xing dau trong cdc

alkane tif methane dén butane thilng Filii chuyén dl.mg v haG

quéan & nhiing kho riéng.
b) cdc sui ¢6 tran ddu trén bién thudng gay ra tham hoa cho mot viing bién rit rong.
c) khi bi chay xing dau khong nén dung nudc dé dip ddm chay.
3. Alkane X c6 cong thiic phan ti C,H,,. Xdc dinh céng thiic ciu tao va goi tén
alkane X, biét X chi c6 thé tao ra mét dan xuit monochloro duy nhat.
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HYDROCARBON KHONG NO
| MUCTIEU | \

- Néu dugc khai niém vé alkene va alkyne, cdng thifc chung clia alkene va
alkyne; dac diém lién két, hinh dang phan tlr cla ethylene va acetylene.

- Goi duge tén mot s6 alkene, alkyne don gian (C2 - C5), tén théng thudng
mot vai alkene, alkyne thudng gap.

- Néu dugc khai niém va xac dinh dugc dong phan hinh hoc (s, trans)
trong mét 50 trudng hap don gian.

- Néu dugc dac diém vé tinh chat vat i (nhiét do néng chay, nhiét do soi,
ti khoi, tinh tan) cia mot s6 alkene, alkyne.

- Trinh bay dugc cac tinh chat hoa hoc cla alkene, alkyne: phan (ng cong
hydrogen, cong halogen (bromine); cong hydrogen halide (HBr) va
cdbng nudc; quy tac Markovnikov (Mac-cop-nhi-cop); phan ng
triing hop cla alkene; phan Ung cla alk-1-yne vdi dung dich AgNO,
trong NH.; phan Ung oxi hoa (phan ting lam mat mau thudc tim cla
alkene, phan Ung chay cla alkene, alkyne).

- Thuc hién dugc thi nghiém diéu ché va thi tinh chat cda ethylene va
acetylene (phan Ung chay, phan Ung vdi nucc bromine, phan dng lam
mat mau thudc tim); mé ta cac hién tugng thi nghiém va gidi thich dugc
tinh chat hoa hoc cla alkene, alkyne.

- Trinh bay duoc Ung dung cla cac alkene va acetylene trong thuc tién;
phuong phdp diéu ché alkene, acetylene trong phong thi nghiém
(phan Ung dehydrate heoa alcohol diéu ché alkene, tir calcium carbide
diéu ché acetylene) va trong céng nghiép (phan ing cracking diéu ché
alkene, diéu ché acetylene tir methane).

@Tréi cay chin sinh ra ethylene va ethylene sinh ra tiép tuc
kich thich cic trdi cdy xung quanh nhanh chin. Do vay,
dé nhiing trai xanh bén canh cac tréi chin ciing la cach dé cac
trai xanh nhanh chin han.

Ethylene la mét trong s6 cdc hydrocarbon khéng no.
Hydrocarbon khéng no 1a gi? Ching cé cau tao, tinh chat va

; E i h A Ethylene sinh ra tir trdi
Uing dung trong nhiing linh vuc nao? chin kich thich cac tréi con

xanh xung quanh nhanh chin

@ KHAI NIEM VE ALKENE VA ALKYNE

2 Tim hiéu khai niém vé alkene, alkyne
Ethene CH,=CH,, propene CH,=CH-CH,, ... ¢0 cdu tao va tinh @
chét hod hoc tuong tu nhau, 1ap thanh day déng ding goi la alkene. 1 Sosdnh dac diém cdu tao
Ethyne CH=CH, propyne CH=C-CH,, ... cd cu tao va tinh chit clia cac phan 1 alkene,
hod hoc tuong tu nhau, lip thanh diy déng ding goi la alkyne. alkyne va alkane.

» Alkene la nhiing hydrocarbon mach hd, chi chiia cic lién két don va mot
lién két d6i C=C trong phén tii, c6 cong thiic chung C H,, (n = 2).
« Alkyne la nhiing hydrocarbon mach hé, chi chiia cic lién két don va mot
lién két ba C=C trong phan tii, c6 cong thiic chung C H, , (n = 2).
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> Tim hiéu dac diém lién két, hinh dang phén tif cia ethylene va acetylene
Trong phin tii ethylene, 2 nguyén tii carbon chiia lién két déi cung 4 nguyén ti
hydrogen déu nim trén mét mat phing (goi la mat phing phén ti), cdc goc HCH
va HCC gan bang 120° (Hinh 13.1). @

2 Gidithich tai sao trong cac
phdn i alkane, alkene va
alkyne cd cling 50 nquyén
tlf carbon thi sd nquyén tif
hydrogen lai giam dan.

(a) (b)
A Hinh 13.1. Mé hinh qua cdu — thanh néi (a) va mé hinh d3c (b)
clia phan ti ethylene
Trong phan tii acetylene, 2 nguyén tii carbon chiia lién két ba ciing
2 nguyén tli hydrogen déu nim trén mét duding thing (Hinh 13.2).

| -

(a) (b)

A Hinh 13.2. Mé hinh qua cdu — thanh néi (a) va mé hinh dac (b)
cua phan tlf acetylene

Phin tif alkene va alkyne chiia lién két n kém bén hon lién két .

& DANH PHAP ALKENE VA ALKYNE
» Tim hiéu cich goi tén alkene va alkyne theo danh phép thay thé
Tén theo danh phip thay thé ctia alkene hodc alkyne khéng 3 Viétcdng thiic cdu tao cic

phin nhanh gém hai phian: Phin tién t6 cho biét s6 nguyén td alkene va alkyne sau:
carbon trong phan tlf va phan hiu t6 la ene (vdi alkene) hodc yne a) but-2-ene
(vai alkyne). Néu trong phén tii alkene, alkyne cé s6 nguyén ti b) 2-methylpropene
C = 4, cin kém s6 chi vi tri lién két boi trude cic hiau to. ¢) pent-2-yne
Vidu I:
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 phin nhanh dugc goi tén tuong tu alkane phan nhénh,
trong d6 mach chinh la mach carbon dai nhét c6 chiia lién két boi va nhiéu nhanh
nhit. Panh s cic nguyén tii carbon trén mach chinh sao cho s6 chi vi tri lién két
boi mang s6 nhé nhat.

Vidu2: @

4 3 2 1 1 2 3 4 - oy P .

CH,— CH=C—CH, CH=C —CH—CH, 4 Hay nhan xét cich danh

I | 50 nquyén tlf carbon trén

CH, CH, mach chith cia phan ti
2-methylbut-2-ene 3-methylbut-1-yne

alkene va alkyne.

= Tén theo danh phép thay thé ctia alkene hodc alkyne khong phin nhinh

* Tén theo danh phép thay thé cta alkene hoac alkyne phin nhinh

@ DONG PHAN HINH HOC

2 Tim hiéu khai niém va xac dinh ddng phan hinh hoc
Do sy c6 mit cua lién két m, cic nguyén tli carbon cua lién két d6i C=C
khong thé quay tu do quanh truc néi gitia hai nguyén tii nhu déi véi truang hop
lién két don C-C (Hinh 13.3). Dayla li do dan dén dong phén cis-, trans- ¢ mot s6
hgp chit ¢6 lién két d6i C=C (Hinh 13.4).

H.C JCH, H,C_ M 5 Vi sa0 cic alkyne khong
\c =C C=C co ddng phan hinh hoc?
W . cH 6 Neu diéu kien dé mot
(a) (b) : alkene co dong phan
hinh hoc.

A Hinh 13.3. Alkene (a) va alkene (b) |2 d6ng phéan cis-, trans- cla nhau
Trong phin ti alkene (a), 2 nhém CH, nam & ciing mét phia cha lién két doi,

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

A Hinh 13.4. Déng phan cis- va trans- cla but-2-ene

@)

Viét cong thiic cdcdong phan
hinh hoc clla pent-2-ene va
qoi tén cac dong phdn hinh
ho trén.

Vi cic phan tif alkene 6 tif 4 nguyén ti carbon trd 1én, néu moi nguyén ti
carbon ctia lién két doi lién két véi hai nguyén ti, nhém nguyén tii khdc nhau sé
c6 hai cich phén bé trong khong gian. Déng phén cis- clia alkene c6 mach chinh
nam & cung phia cha lién két doi, dong phan trans- ¢6 mach chinh nam &

hai phia ctia lién két doi.

D TINH CHAT VAT LI

» Tim hiéu tinh chat vét li ciia alkene va alkyne
O diéu kién thuong, cic alkene, alkyne tii C2 dén C4 & thé khi
(trif but-2-yne & thé 1ong), cac alkene, alkyne c6 nhiéu nguyén td
carbon hon & thé long hodc ran.
Nhiét d6 néng chay, nhiét d6 s6i va khoi higng riéng chia cic alkene
va alkyne ndi chung ting din theo chiéu ting s6 nguyén ti carbon

®

7 Visaonhiét do nong chdy
va nhiét do s6i cla cc
alkene, alkyne tang dan
khi sd nquyén tdr carbon

trong phan tif (xem Bang 13.1 va Bang 13.2). trong phan i tang?
Cic alkene va alkyne déu nhe hon midc, khong tan hodc rit it tan
trong mudc, tan trong dung moi khong phian cuc nhu chloroform,
diethyl ether, ...
Bang 13.1.Tén goi va tinh chidt vt li clia mot s6 alkene™

Céng thiic alkene ' ._:_ﬂ__‘
CH,=CH, ethene -169 -104 0,57(-110°Q)
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)
cis-CH,-CH=CH-C_H, 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°0)

o 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 chit vt li cia mot so alkyne'

CH=CH ethyne -80,8 -84 0,620(-80°C)
CH=C~CH, propyne 1015 532 0,680 (~27°C)
CH=C~CH,~CH, but-1-yne -1257 8,1 0,670(0°C)

CH,~C=C~CH, but-2-yne -322 7 0,691(20°0
CH=C—[CH,],-CH, pent-1-yne 106 402 0,695 (20°
CH,~C=C~CH~CH, pent-2-yne -101 55 0714(20°0

Nhiét d6 nong chay, nhiét 4o soi va khéi lugng riéng cia cic alkene va alkyne
néi chung bién ddi tuong tu vai alkane tuong ting. Alkene va alkyne khong tan
trong nuidc, nhe hon nuidc, chi tan trong cic dung moi hiiu co khéng phén cuc.

(&) TINH CHAT HOA HOC

2 Tim hiéu tinh chat hoa hoc cia alkene, alkyne

Do déu chiia lién két m kém bén trong phin ti, alkene va alkyne c6 @

phan ting dic trung la phan ting cong.
1. Phan iing cing

a) Cong hydrogen

Khi c6 mit xiic tidc nhu Ni, Pd hodc Pt é nhiét d6 thich hop, alkene
va alkyne tic dung vai hydrogen tao alkane tuong ting.

Vi du 3:

CH,=CH, + H, —N:20°C_, CH_CH,

CH=C—CH, + 2H, e,

CH,~CH,~CH,

8 Khi tham gia phan (g
cng  hydrogen,
két nao trong phan t
alkene, alkyne bi phd va?

Gidi thich,

Phan ting cta alkyne xiy ra qua 2 giai doan. Néu dung xiic tic Lindlar™,

phan ting diing & giai doan tao alkene.

Vi du 4:

CH=CH + H, —t=4=C_, CH,=CH,

” Ngudn: Maitland Johns, Jr., Steven A. Fleming, Organic Chemistry (2014, 5™ edition), W.W Norton & Company, Inc.
™1 Hin hop gdm Pd, CaC0,, Pb(CH,C00), va quinoline (chat Idng khdng mau, cing thic CH,N) do nha bdc hoc Herbert

Lindlar tim ra.
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b) Cong halogen

Thi nghiém 1. Diéu ché va thii tinh chit cha ethylene @
9 Tai sao phdi dan khi
Dung dich di qua ﬁl’lg E'IghIEITI w

NaOH dac

nhénh dung dung dich
NaOH trong Thi nghiém 1
(Hinh 13.5)7

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

A Hinh 13.5. Diéu ché va thir tinh chit ca ethylene

Dung cu: binh cdu, 6ng nghiém c6 nhinh, éng thuy tinh chi L,

dng nghiém, éng hut nhé giot, dén c6n, éng din khi cao su, nit CHU Y /
cao su, éng thuy tinh vudt nhon, gid d& 6ng nghiém. Cin than khi thi nghiém vei
Hoa chiit: con 90°, dung dich H,SO, ddm dic, nudc bromine, H,50, dam dac.

dung dich NaOH dac, da bot hoac cat sach.

Tién hanh:

Budc 1: ~ Cho vao binh cau khoang 10 mL con 90°, thém tiép khodng 5 mL
dung dich H,50, ddm dic va mot it da bot, lac déu.

Budc2:  Chudn bi 3 6ng nghiém, cho khodng 5 mL dung dich NaOH dac vao
6ng (1) va khodng 2 mL muidc bromine vao moi 6ng nghiém con lai.

Budc 3:  Lap dung cu nhu Hinh 13.5. Ding dén con dun néng déu binh cau.
Quan sat mau cta nudc bromine trong qua trinh thi nghiém.

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

Dung cu: 6ng nghiém, 6éng nghiém cé nhanh, binh ciu cé6 nhanh, 6ng hit
nho giot, gid sat, dng thuy tinh chii L, 6ng dan khi cao su.

Hoid chit: dit dén (c6 thanh phin chinh calcium carbide, CaC,), nudc bromine (Br,),
dung dich NaOH dac, nudc.

11 Viét phuang trinh hod hoc
Dring £lch cla phan tng diéu ché
NaOH dac N
(,H, trong Thi nghiém 2
12 Nhan xét va gidi thich
s bién ddi mau sdc cia
nudc bromine trong 2 thi
nghiém.

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



Tién hanh:

Budc 1:  Cho mdt lugng nho calcium carbide vao binh ciu c6 nhanh. Nt binh ciu
bang niit cao su c6 gan 6ng hut nho giot chiia san khoing 2 mL nudc.

Budc 2:  Lap dung cu nhu Hinh 13.6, trong do 6ng thuy tinh uén cong dugc dan
vio 6ng nghiém chifa khoang 3 mL midc bromine.

Budc 3:  Nho i tii nudc xudng dat den. Quan sit mau ctia nudc bromine trong
qua trinh thi nghiém.

Thi nghiém cho thiy ethylene va acetylene déu c6 khi nang lam mét mau nuéc

bromine & diéu kién thudng.
CH,=CH, + B, —> CH~—CH,

I I
Br Br

1.2-dibromoethane

Br Br

| |
CH=CH + 2Br, ——» CH—CH

I I
Br Br
1,1,2 2-tetrabromoethane
Phan ting clia acetylene va cdc alkyne vdi bromine cting xdy ra qua 2 giai doan.
c) Cong hydrogen halide
Alkene dé phén ting vdi hydrogen halide hon so véi alkyne.

Vi du 5:
CH,=CH, + HBr ——» CH—CH—Br @
bromoethane 13 Bén canh san pham chinh
1,1-dibromoethane,
_ ; an  (ng  qgila
CH=CH + HBr ", - ph ,
Gt Grgr bromoethene va HBr con
bromoethens k P .
tao san pham phu nao?

CH,=CHBr + HBr — » CH—CHBr,

1,1-dibromoethans

Alkene hodc alkyne khong déi xiing tic dung véi hydrogen halide (HX) tao thanh
hon hop san phdm, trong dé san phim chinh tuin theo quy tic Markovnikov:
“Nguyén til hydrogen uu tién cong vao nguyén ti carbon chua no cd nhiéu
hydrogen hon, con nguyén tit X wu tién cong vao nguyén ti carbon chiia no co it
hydrogen hon'.



Vi du 6:
CH CH—CH

+ HBr

CH,=CH—CH, E brc:muprnpa ne (san pham chinh)

CH CH—CH

1 bmmnpmpane {(san phm phuy)

GH G CH,
+ HBr, xt Hg™ /

2- brumnpmp&ne (san pmirn chinh)

GHGCH @

14 Propyne phdn Ung vdi

1-bromopropene (san pham phu) 3 i
3 z nudc trong diéu kién

d) Cong nudc (hydrate hod) fiong fu nhu acetylene.
O nhiét d¢ thich hop va xtc tic la acid, alkene cong nudc tao thanh Viét phuong trinh phan
alcohol. ing minh hoa.

Vidu?7:

HPO, t°
CH,=CH, + HOH ———» CH—CH,—OH

ethanol

Phan ting cta alkyne voi nudc xdy ra kho hon, can xtc téc 1a muéi Hg™ trong
moi trudng acid va tao thanh aldehyde hodc ketone.
Vidu 8:

HgSO H:, e
CH=CH + HOH ———— [CH=CH—OH] ——— CH—CHO

(khéing bén) ethanal

Néu alkene hodc alkyne khong déi xiing, phin ting cing tao hén hop hai
san pham, trong do san pham chinh tuan theo quy taic Markovnikov.

Alkene, alkyne déu c6 kha nang tham gia phan ting cong véi H,, X,, HX,
H,Q, ... X 1aCl, Br).

2. Phan iing triing hop

Duidi dp sudt, xuic tac va nhiét do thich hop, cac alkene c6 thé tham gia phan ting
cong lién ti€p cic phan ti véi nhau thanh phan ti ¢6 khéi lugng phan ti rit 16n,
goi la polymer.
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Vidu 9:
ot B2, p
NnCH=CH, ———> —{—GHE—GHE—}—

ethylene polyethylene

ot B2, p

nCH=CH ——F 5 CHp—CH

= ~CHo—CH
CH CH

3 3
propylens polypropylene

3.Phan iing oxi hoa

Thi nghiém 3. Oxi hoa ethylene

Dung cu: binh cdu, 6ng nghiém c6 nhanh, 6ng nghiém, 6ng thuy tinh chii L,

ong thuy tinh vuét nhon, 6ng hiit nho giot, dén con, da bot hodc cdt sach, 6ng dan

khi cao su, nut cao su, gid da ﬁng nghiém.

Hoa chit: con 90°, dung dich H,SO, ddm dic, dung dich NaOH dic, dung dich

KMnQO, 0,01 M.

Tién hanh:

Budc 1:  Cho vao binh ciu khoidng 10 mL cén 90° thém tiép khodng 15 mL
dung dich H,50, dam déic va mot it d bot, lac déu.

Buédc2: Chuan bi 2 6ng nghiém, cho khodng 5 mL dung dich NaOH dac vao
dng (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. Ding dén con dun néng déu binh cau.
Quan siat mau cta dung dich KMnO, trong qua trinh thi nghiém.

Budc 4: Thay 6ng thuy tinh chii L bang 6ng thuy tinh vust nhon. Cham Itia dét
khi thodt ra ¢ ddu ong.

Thi nghiém 4. Oxi hoa acetylene
Dung cu: 6ng nghiém, 6ng nghiém c6 nhéanh, binh ciu ¢6 nhanh, @
ong hit nho giot, gid sit, 6ng thuy tinh chii L, 6ng cao su, que dom. 15 Nhdn xét sir bién ddi mau

Hoa chit: dit dén (c6 thanh phian chinh calcium carbide, CaC,), sac clia dung dich KMnO,
dung dich KMnO, 0,01 M, dung dich NaOH dac, nudc. trong 2 thi nghiém. Ong
Tién hanh: nghiém nao thu dugc
Budc 1: Cho mot lugng nhé dat dén vao binh cdu cé nhdnh. dung dich trong sudt sau
Niit binh cdu bing nit cao su cé gan dng hit nhé giot thi nghiém? Gidi thich.

chiia sin khoang 2 mL midc.

Buéc2: Lap dung cu nhu Hinh 13.6, trong dé éng thuy tinh
uén cong dugc dan vao 6ng nghiém chia khoang 3 mL
dung dich KMnO.,.

Buédc 3: Nho ti tii nudc xuoéng dit dén. Quan sat mau cua
dung dich KMnO, trong qua trinh thi nghiém.

Budc 4: ‘Thay 6ng thuy tinh chii L bang éng thuy tinh vuét nhon.
Chéam Iita d6t khi thoidt ra & dau 6ng.

16 Propylene ciing bi oxi hod
bdi dung dich thudc tim
fuong t nhu ethylene.
\iét phuang trinh hod hoc
ctia phan ing.



Phuong trinh hoa hoc clia cac phén ting:
3C,H, + 2KMnO, + 4H,0 —— 3C,H,(OH), + 2KOH + 2MnO,+
3C,H,+ 8KMnO, ——» 3KOOC-COOK + 2KOH + 8MnO.+\ + 2H,0

©

Cac alkene va alkyne déu bi oxi hod béi dung dich KMnO, & diéu kién thudng.

Cac alkene, alkyne déu c6 phan ting chdy va tod nhiéu nhiét. @
Vi dy 10: . 17 Hay so sanh lugng nhigt
C,H.(g) + 30,(g) —— 2C0,(g) + 2H,0(g) A H =-1411k] tod ra néu dot chay CH,
2C:Hy(g) + 50,(g) —— 4C04(g) + 2H,0(g) AH,=-2602k] 12 LTSNS
nhau.
Céc alkene va alkyne chdy toa nhiéu nhiét.
4.Phan iing clia riéng alk-1-yne
y 18 Viét phuong trinh hod hoc
' Céc alk-1-yne ¢6 noi ba ddu mach nén cila phan ting gica alkyne
* c6 nguyén tii hydrogen linh dong, dé bi & nguyén i hydrogen
thay thé bai mot s6 ion kim loai ning linh dong, phan tif chéa
nhu Ag’, Cu’, ... 4 nguyén tir carbon véi
Vi du 11: Dan khi acetylene vao dung dung dich AgNO, trong
dich AgNO; trong ammonia thu dugc ammonia.
két tha vang nhat theo phudng trinh
hoa hoc sau:
= : Trinh bay phuiong phdp hod hac
A Hinh 13.7. Acetylene tao HC = CH + 2[Ag(NH,),]OH a@ mh?y phf?;pmp_ e
két tia vang nhat véi dung AgC=CAg! + 4NH, + 2H,0 € phan DIEL DUL-1-yne va
dich AgNO, trong ammonia (mau vang nhat) but-z-}rne_

Cic alk-1-yne nhu ethyne, propyne, ... co phan (ing tao két tia vdi dung dich
AgNO, trong ammonia. Pay la phan ling thuong ding dé nhan biétalk-1-yne.

0 UNG DUNG VA CACH PIEU CHE ALKENE, ALKYNE
> Tim hiéu iing dung cia alkene, alkyne
Alkene dugc st dung lam nguyeén liéu tong hgp cic chit hiu co 19 Tai sao acetylene dudc

khac nhau trong doi séng nhu polyethylene (PE), polypropylene diing lam nhién liéu trong
(PP), ethylene glycol, acetone, ... dén xi oxy-acetylene ma
Acetylene dugc st dung lam nhién liéu trong han, cit kim loai. khong dung ethylene?

Alkyne cting 1a nguyén liéu téng hop nén cic chat hiiu co khac nhau
nhu polyester, polyurethane, cao su neoprene (polychloroprene), ...



3 Tim hiéu phuong phap diéu ché alkene va alkyne
Trong phong thi nghiém, alkene dugc diéu ché bing cich dehydrate
alcohol no, don chiic, mach hé tuong ting.
Vi du 12: C,H,OH —H:‘s?%g@‘—r C,H, + H,0

Acetylene dugc diéu ché trong phong thi nghiém bang cach cho
dit dén (chua calcium carbide) tic dung véi nudc.

CaC, + 2H,0 —— C;H, + Ca(OH),
Trong cong nghiép, alkene thu dugc tii qué trinh cracking alkane. @
i Vi sao khong duoc diing nudc
Wdu 13: C15H32 W 2C2H4 + GEHE + ':H.Hﬂa [Ep' tit dim d'léjl' @ mét

Acetylene dugc diéu ché trong cong nghiép tii CaC, hoac tit CH,. dét dén (cd thanh phén chinh
[[Fal s ?
ECHd Tam ::E: :hauh > Gsz + 3H2 la Ca[z}

1. Viét cong thiic cdu tao va goi tén tit ca cic alkene, alkyne c6 4 nguyén tii carbon
trong phan ti. Alkene nao c6 dong phan hinh hoc? Goi tén cic déng phan
hinh hoc do.

2. Viét cong thiic khung phan ti cua:

a) propene. b) 2-methylbut-1-ene. ¢) but-1-yne. d) cis-but-2-ene.

3. Viét cong thiic cdu tao sin phdm chinh ctia cic phan ting sau:

a) 2-methylbut-2-ene tic dung vdi hydrogen chloride.
b) but-1-yne tic dung véi nudc co xic tic Hg2+ & 80 "C.
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ARENE (HYDROCARBON THOM)
| MucTIEU | \

- Néu duoc khai niém vé arene.

- Viét dugc cong thiic va goi dugc tén clia mot s arene.

- Trinh bay duagc déc diém vé tinh chat vat li, rang théi tu nhién cda mot
56 arene, dac diém lién két va hinh dang phan tr benzene.

- Trinh bay dugc tinh chat hod hoc dac trung cda arene (hodc qua mo
ta thi nghiém): phan (ing thé cia benzene va toluene, gdm phan Ung
halogen hoa, nitro hoa (diéu kién phan ing, quy tac thé); phan ing cong
chlorine, hydrogen vao wong benzene; phan Ung oxi hod hoan toan,
oxi hod nhom alkyl.

— Thuc hién dugc (hoac quan sat qua video hoac qua mo ta) thi nghiém
nitro hod benzene, céng chlorine vao benzene, oxi hod benzene va
toluene bang dung dich KMnO,; mo ta cac hién tugng thi nghiém va
giai thich dugc tinh chat hoa hoc cla arene.

— Trinh bay dugc Ung dung clia arene va dua ra dugc cach Ung x thich
hop déi vai viéc st dung arene trong viéc bao vé suc khoé con ngudi va
mai trudng.

- Trinh bay dugc phuong phap diéu ché arene trong céng nghiép (tlf

nguon hydrocarbon thién nhién, ti phan dng reforming).
L A

@ Benzene, toluene, xylene, ... la cac hydrocarbon
ho arene, dugc thém vao xang thea mot ti |
thé tich nhat dinh, giip tang chi s6 octane cla
xang, nhd dé nhién liéu dugc dét chay hiéu qua
han. Arene |a gi7 Arene ¢ cau tao, tinh chat va
ung dung trong nhing linh viuc nao?

A Benzene trong x.’m giap dét chay
&) KHAI NIEM VE ARENE nhién lidu hidu qud hon

> Tim hiéu dac diém lién két va hinh dang phan tit benzene

Benzene co cong thiic phin tii C_H,. Sau nguyén ti carbon trong phan ti benzene
nam & sau dinh cia mét luc gidc déu. Moi nguyén ti carbon lién két véi mot
nguyén tii hydrogen, toan bo phan tii ndm trén mét mat phing, cac goc lién két
déu bang 120°, d6 dai lién két carbon — carbon déu biang 139 pm.

2 . ®

1 Nhan xét dic diém
caul tao phan ti benzene

h & I & &

W va cho biét co diém
o gi khdc so vii cic
a) (b) hydrocarbon da hoc.

A Hinh 14.1. Mé hinh phan tif benzene (a) va cdng thic cdu tao cla benzene (b)



3 Viét cdng thiic va goi tén mét sé arene
Céng thiic cdu tao ctia mét s6 hydrocarbon cé chiia vong benzene @
trong phan t: 2 (ho biét ciing thifc phan ti
cdc arene trong Hinh 14.2.

CH, CH=CH,
methylbenzene vinylbenzene naphthalene

(toluene) (styrene)

CH, H, H,

% CH, f i

H, o,
1,2-dimethylbenzene 1,3-dimethylbenzene 1.4-dimethylbenzene CHU Y_,H

[o-wylene) (m-xylene) (pxylens)

[én mat so goc hydrocarbon
A Hinh 14.2. Céng thifc cdu tao va tén goi mét s6 hydrocarbon c6 vong benzene chiiavong benzene thutng qp:

Cac hydrocarbon trén thugc loai cac arene. @ phanyl

Khi trén vong benzene co hai nhom the, vi tri cia 1

ching c6 thé dugc minh hoa bing céc chiisé 1,2; ©° 20)

1,3 hoic 1,4 hay bing cic chii tuong ting la ortho, ms 36 CH— benzyl
meta, para (viét tat 1a o, m, p). e

Benzene va cic alkylbenzene hop thanh day déng dang ctia benzene c6 cong thiic
chungla CH,, . (n=6).

Q)

Arene la nhiing hydrocarbon c6 chiia vong benzene trong phan ti.

& TINH CHATVAT LI

» Tim hiéu tinh chat vat li va trang thai tu nhién ctia mét s6 arene
Trong diéu kién thudng, trii naphthalene & thé rin, c6 mau tring, cic arene
con lai trong Bang 14.1 déu la nhiing chit long khong mau, ¢6 mui dic trung.
Cac arene hiu nhu khﬁng tan trong nudc nhung tan nhiéu trong dung moi
hiiu co nhu acetone, diethyl ether, chloroform, ...

Hau hét arene déu c6 hai cho siic khoé néu tiép xiic trong mot thai gian dai.

B6



Bang 14.1. Nhiét dé néng chdy, nhiét d6 s6i va khéi lugng riéng cla mét sé arene™ @

i g chiy (C 3 Di kién nao trong
benzene 6,0 80,0 0,88 Bang 141 cho thay
toluene -95,0 11,0 0,87 naphﬂ]al&ne i} ‘l'hé ran
ethylbenzene -95,0 136,0 087 trong diéu kién muﬁng?
styrene -31,0 146,0 0,96
ortho—xylene -26,0 144,0 0,880
meta—yxylene =480 139.0 0,86
para—xylene 13,0 138,0 0,86
naphthalene 78,2 2180 1,140

@)

Cac arene déu doc, khong tan trong nudc, tan nhiéu trong cic dung moi
hitu co. Mot s6 arene cé mui dac trung.

&) TINH CHAT HOA HOC

1. Phan ing thé clia benzene va toluene
a) Phain ting halogen hoa benzene va toluene

2 Tim hiéu phan (ing ciia benzene va toluene véi bromine khan

Khi c6 mit xic tic FeBr, hodc AlBr,, benzene tic dung voi bromine khan
tao thanh bromobenzene.

Br
@ - __© e

bromobenzene

Toluene phin ting nhanh hon benzene trong diéu kién tuong tu tao hon hgp

sdn pham chinh (déng phén ortho va para).
CH,
f .Br

a-bromotoluene (= 40%)™
CH,
Br

p-bromotoluene (= 60%)

CH

+ Br /FeBr,, t°

= HBr

r Ngudn: Leroy G. Wade, Jan'W. 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 ¢é6 FeCl, hoac FeBr, lam xic tic, benzene tham gia phin tng thé
nguyén ti hydrogen ctia vong benzene vdi bromine khan tao thanh
bromobenzene, con toluene tao sin phdm chinh la hon hgp gém
o-bromotoluene va p-bromotoluene.

b) Phin iing nitro hoa benzene va toluene
» Thi nghiém nitro hoa benzene

Dung cu: 6ng nghiém, gia d&, céc thuy tinh. @
Hoa chit: benzene, dung dich H,SO, dic, dung dich HNO, dac, 4 Quan sit, ghi nhan
nudéc noéng, nudc lanh. hién tuang xdy ra trong
Tién hanh: thi nghiém nitro hod
Budc 1:  Cho vao 6ng nghiém khodng 2 mL dung dich HNO, dac, benzene.

sau do thém tii tlif khodng 4 mL dung dich H,50, dic.

Lic déu.

Budc 2: ‘'Thém tiép vao 6ng nghiém khoang 2 mL benzene. Diing
daa thuy tinh khudy déu trong 1 phut. Sau dé ngam 6ng
nghiém vao coc nudc nong ¢ khoang 60 °C trong 5 phut.

Budc 3: Rothon hgp sau phén ting vao céc nude lanh, dé yén coc
khodng 2 pht.

Benzene tic dung v6i hon hgp gom acid HNO, dac va H,SO, dic &

60 °C tao chit léng mau vang la nitrobenzene theo phuong trinh

hoa hoc: MG

2

H,S0,{dac), ©

+ HNO,(dgc) ————= + H,0

nitrobenzene
Phan ting cling xay ra tuong tu vdi toluene, trong do hudng thé uu
tién vao cdc vi tri ortho va para: 8

MO

CH, o-nitrotoluene (59%)

CHI
+ HNO (déic), H,S0 (dde), /@/
-HO B
: NO;

 p-nitrotoluene (37%)

CH,

™ Ngudn: T. W. Graham Solomens,
(raig B. Gryhle, Scott A. Snyder,
NO, Organic  Chemistry  (2013),  Wiley

m-nitrotoluene (4%)  (trang 686).
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» Khi tic dung véi dung dich hén hgp HNO, dic va H,SO, dic, benzene
tham gia phén ting nitro hod tao thanh nitrobenzene, con toluene phan ting
dé dang hon va uu tién thé vao cic vi tri ortho va para.

* Khi vong benzene c6 gin nhom thé alkyl (-CH,, -C,H,, ...), cdc phan ting
thé nguyén tii hydrogen & vong benzene xdy ra dé dang hon so véi benzene va
uu tién thé vao vi tri orthe hodc para so véi nhom alkyl.

2. Phan iing cdng vao vong benzene
a) Phan ing cong chlorine vao benzene

> Thi nghiém tim hiéu phan ding cdng clia benzene

Dung cu: 6ng nghiém 2 nhénh, gid do, nit cao su. @

Hod chit: benzene, tinh thé KMnO,, dung dich HCI dac. 5 (Quan sat, ghi nhdn hién

Tién hanh: tuong xdy ra trong thi

Budc 1: Cho khodng 2 mL benzene vao nhdnh thi nhit. Cha y nghiém cdng chlorine vao
khé nghiéng va xoay tron nhdanh sao cho benzene dugc benzene. Gidi thich.
trang khip thanh ctia nhanh. 6 Em hdy cho biét vai tro

Budc 2: Dung méng gidy cho vao nhanh con lai vai mdu tinh thé (U cic hoa chat KMnO,
KMnO,, nho tiép khodng 2 mL dung dich HCI dic vao va HCl ding trong thi
nhanh chifa KMnO,. Niit ng. nghiém.

Budc 3: Dua 6ng nghiém ra ngoai ning.

Trong diéu kién co chiéu sang, benzene cdng hgp vdi chlorine tao
hexachlorocyclohexane (C;H,Cl,) theo phuong trinh hod hoc:

Cl

Cl Cl
asmit
Cl

Cl
hexachlorocyclohexane

Benzene phin tng vo6i chlorine khi c6 dnh sing mit tréi tao thanh
hexachlorocyclohexane.



b) Phan ing cong hydrogen vao benzene @
Khi dun nong va c6 xuc tic Ni hoac Pt, benzene cong hydrogen 7 Phin (ing cing hydrogen
tao cyclohexane: vao vbng benzene xdy ra

_ @ lién két nao?
i 3H] Mi, =

cyclohexane
Phién ting cong hydrogen cling dién ra trong diéu kién tuong tu véi
cac arene khac.

Khi dun néng va c6 xic tic Ni hoac Pt, benzene va cic arene c6 phan ting

cong voi hydrogen.

3. Phan ting oxi hod

2 Thi nghiém khao sat kha nang oxi hoa benzene va toluene bang
dung dich KMnO,
Dung cu: 6ng nghiém, gid d&, dén con, coc thuy tinh.
Hoa chit: benzene, toluene, dung dich KMnQO, 0,01 M, dung dich

H,SO, 0,1 M.

Tién hanh:

Budc 1: Cho khodng 2 mL benzene vio dng nghiém thi nhatva 8§ Benzene va toluene,
khodng 2 mL toluene vao 6ng nghiém thii hai. chat nao ¢6 kha ndng bi

Budc2: ‘Thém vao moi 6ng nghiém khodng 2 mL dung dich oxi hod béi dung dich
KMnO, 0,01 M va 2 mL dung dich H,SO, 0,1 M. Lac déu KMnQ,7

moi 6ng trong 2 phit. Nhin xét.
Budc 3: Ngiam cic 6ng nghiém vao cdc nudc nong khoing 80 °C,
lac nhe. Sau mét thai gian, liy cic 6ng nghiém ra quan sat.
Benzene va toluene déu khong tic dung véi dung dich KMnO, &
diéu kién thuong. Khi dun néng nhe hay ngim vao nudc noéng,

toluene tic dung dugc voi dung dich KMnO, trong méi trudng  cpij v /
acid theo phuong trinh hoa hoc:
5C4H:CH; + 6KMnO, + 9H,S0, ——

5C¢Hs;COOH + 3K;S0, + 6MnSO, + 14H,0
Cic arene chdy trong khong khi toa nhiéu nhiét:

Toluene cing tdc dung vdi
dung dich KMnO, trong méi
triing base hodc méi truing
15 = trung tinh, trong do mai
CeHs(g) + —0a(g) —— 6CO,(g) + 3H,0(g) AHy=-3272k] | tsong trung tinh, phin tng

diénrachamhon:
CHCH, + 2KMn0,——>
Cac alkylbenzene c6 thé bi oxi hoa bdi dung dich KMnO, khi CH,CO0K + KOH
dun néng. + 2Mn0, + H,0




0 UNG DUNG VA PIEU CHE ARENE TRONG CONG NGHIEP
» Tim hiéu iing dung ctia arene

Trong nganh loc hod dau, benzene, toluene va xylene (o-, m-, p-) dugc goi chung
la nhém BTX. Pay la nguyén liéu rit quan trong. Toluene con la dung moéi va
chat trung gian trong qud trinh sin xudt cic loai hod chat khic; p—xylene la
nguyén liéu sdn xudt to polyester; benzene ding trong sin xuit phim nhudm,
dugc phdm, chdt tdy ria; styrene ding dé san xudt polystyrene, mot chat déo
da dung trong cudc song.

2 Tim hiéu phuong phap diéu ché arene trong cdng nghiép
Ngay nay arene hidu hét déu dugc diéu ché tii diu mo qua qué trinh reforming
xuc tic dé chuyén cic alkane co chi s6 octane thip thanh cic arene c6 chi s6
octane'”’ cao hon.

Vi du: @
H,C[CH,],CH—» — g g
9 Hoan thanh cac phuong

trinh hod hoc biéu dién

CH, CH,
qua frinh  reforming
alkane diéu ché benzene,
R CICH LG él o @ foluene  frong  cong

nghiép (Hinh 14.3).
4 Hinh 14.3. Qua trinh reforming alkane thanh cic arene

@

Bang kién thiic da hoc va tra clfu qua sach, bo, intemet, ... em hay thiét ké poster trinh bay mdt s
ing dung ctia arene trong doi sdng va tac hai clia chiing. Cho biét muc dich cda viéc thém benzene va
mat sd arene khac vao xang.

1. Keo dan diing dé€ tram vét niit, tram bé tong 1a vat liéu dugc st dung rong rai dé
lam dep bé mat bé téng. Trong keo dén nay, xylene (C;H,,) la mét arene duoc
st dung véi vai tro dung moi.

a) Viét cong thiic cdu tao va goi tén cic xylene.
b) Trinh bay phuong phap hoa hoc phan bi¢t benzene va xylene.

2. Hoan thanh phuong trinh hod hoc ctia cic phin ting theo so d6:

(1) _» chlorobenzene
a) Benzene <
(2)

nitrobenzene

1 2
b) Heptane Ll-— toluene —= o-bromotoluene

(*) Nai dung nay sé duac hoc & Chuyén d@ hoc tap Hod hoc 11 (chuyén dé 3)
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DAN XUAT HALOGEN
P MuCTEy |

- Néu dugc khai niém dan xuat halogen.

- Viét dugc cong thic cau tao, goi dugc tén theo danh phap thay thé
(C1-C5) va danh phap thudng clia mdt vai dan xudt halogen thudng gap.

- Néu duoc dac diém vé tinh chat vat li clia mot sé dan xuat halogen.

- Trinh bay duoc tinh chat hod hoc co ban cla dan xudt halogen:
phan tng thé nguyén tr halogen (vdi OH); phan tng tach hydrogen
halide theo quy tac Zaitsev (Zai-xep).

— Thuc hién dugc (hodc quan sat video) thi nghiém thuy phan ethyl
bromide (hoac ethyl chloride); moé ta dugc cac hién tugng thi nghiém,
gidi thich dugc tinh chét hod hoc clia dan xudt halogen.

- Trinh bay dugc Ung dung cla cac dan xuat halogen; tac hai cla viéc
str dung cac hop chét chlorofluorocarbon (CFC) trong cding nghé 1am lanh.
Bua ra duac cach ting x thich hgp déi véi viéc lam dung cac dan xudt
halogen trong ddi song va san xudt (thudc trir sau, thudc diét co, chat
kich thich tang trudng thuc vat, ...).

L A

@Trong y khoa, gady mé la phuong phap lam bénh nhan mat y thuc, phuc héi
duogc sau mét thai gian, khéng dau va dam bao an toan trong sudt qua trinh
phau thuat. Halothane dugc ding lam thudc gay mé, phu hop cho nhiéu
dé tudi, it anh huding dén suc khoé clia bénh nhan trong va sau phau thuat.
Céng thidc cau tao cla phan t halothane la:

B
F —{i; —{i,‘.—Br
F H

Halothane 13 dan xuat halogen cla
hydrocarbon, cé tinh chat dac trung
va Ung dung thuc tién. Dan xuat
halogen cla hydrocarbon 1a gi?
Cé nhing tinh chét va Ung dung trong
A Gay mé truéc phiu thuat [inh vuc nao?




& KHAINIEM

» Tim hiéu khai niém dan xuat halogen
Bang 15.1. Hydrocarbon va mét sé din xudt halogen tudng dng

Hydrocarbon | cH, CH,—CH, CH,=CH, @
cl

CHE—CI CH,—CHJ—CI CH==(:|-|—c.|

CH,—Br CH,—CH,—Br CHZ=?—CI
Br Cl

Br
halogen I
CH,—C! | CH,—CH,—Br [I':H =CH—Cl
|
F CH,—CH,—I Cl
Br

Khi thay thé nguyén tit hydrogen trong phan ti hydrocarbon
bing mét hay nhiéu nguyén ti halogen, ta dugc dan xudt
halogen ctia hydrocarbon.

0 PONG PHAN VA DANH PHAP

2 Tim hiéu vé cdng thifc cau tao va cich goi tén cac dan xuat halogen
Vi du 1: Cach danh s6 thii tu mach carbon trong dan xuit halogen:

5. 4 3 &1 1 2 3 4 5 4 3 2 1
CH,CH,CH,CHCH —Cl| CH,CHCH,CHCH, Br —CH,CH,CH =CH,
| |

H, Cl  CH,

Tén thay thé dugc ding d€ goi tén din xudt halogen khi xem
nguyén tu halogen la nhom thé, gan véi mach hydrocarbon.

Vi du 2: Dan xuit halogen ting vdi cong thiic phan ti C,H,Cl c6 cdc
dong phan va tén goi saw:

4 3 2 1 4 3 2 1
CH,CH,CH,CH—CI CH,CH,CHCH,

|

Cl
1-chlorobutane 2-chlorobutane

CH CH,

3 b7 1 213
CH,CHCH,—CI CHHLI':CHH

cl

1-chloro-2-methylpropane 2-chloro-2-methylpropane

Vi du 3: Tén thay thé cia mét s6 dan xuat halogen chiia noi doéi
hoic c6 tii 2 nguyén t6 halogen trong phén ti:

©)

1 Em hdy cho biét thanh
phdn cdc nguyén t cd
trong dan xudt halogen
clia hydrocarbon.

©

(ho cdc chat saw CH,Br,
(.0, FC=CF, (HQ, HO,
(0, (phosgene). Chat nao
la dan xudt halogen cia
hydrocarbon?

2 QuansatVidu1vaVidu
2, cho biét cach danh 56
thii tumach carbon trong
dan xudt halogen va ddn
xuat halogen co cac loai
ddng phdn cau tao nao.
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3 2 1

Br—CH,CH=CH, CH—CI

| 2
F

3-bromoprop-1-ene chlorofluoromethane

Mot s6 it dan xudt halogen dugc goi theo tén thuong

CHCI, CHEBr, CClLF - CF.Cl
chloroform bromaform freon-113

@)

+» Dong phén ciu tao clia dan xudt halogen gém c6 dong phin
mach carbon, dong phéin vi tri lién két doi, lién két ba va
dong phan vi tri nguyén ti halogen.

Br
1.3-dibromobenzene

Viét cong thic cdu tao va goi
tén thay thé clia cac dong
phdn ddn xudt halogen cd

» Tén theo danh phadp thay thé ctia dan xudt halogen: cong thic phan tr CH.C.
Din xuit cd 2, 3 hoic 4, ... nguyén ti halogen giong nhau,
dung tiép diu ngii di, tri hodc tetra, ... trudc tén halogeno;
din xudt co tif 2 nguyén t6 halogen, uu tién goi tén halogeno
theo thi tu a, b, c.
@ w
Tén géc — chiic thutng diing dé goi dan xudt halogen don gidn
Tén gdc hydrocarbon + halide CH,~Cl
SH—C CH,=CH—F  CH,=CHCH—Er
cl
methylene chioride vinyl fluoride allyl bromide benzyl chloride
\ J
&) TINH CHAT VAT LI

2 Tim hiéu tinh chat vt li dan xuat halogen

O diéu kién thuong, mét s6 dian xudt cé phéin ti khéi nho (CH.E CH.C, ...)

& thé khi, cac chdt co phan ti khéi ldn hon & thé long hoac ran.
Bang 15.2. Nhiét da soi clla mot s6 din xudt halogen™

CH,X —78 -4 4 4
CH.CH.X -18 12 38 72
CH,[CH.],X 3 47 N 102
CH,[CH.].X 3 78 102 131
CH;[CH,L.X 65 108 129 157

o fluora, chloro, bromao, iodo
™ Ngudn: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall.
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3 Dua vao Bang 15.2, cho
biét xu hudng bién ddi
nhiét do si cla cac ddn
xudt halogen theo chiéu
tang do dai mach carbon
(cing loai halogen) va
theo chiéu ting nguyén
1l khdi cda halogen tir F,
{l, Br, | (cting goc alkyl).



Cac dan xudt halogen hau nhu khong tan trong nudc, tan tot trong cac dung moéi

hiitu co nhu hydrocarbon, ether, ...

« Nhiét do soi ciia cic din xuAt (ho cic chat ethanol (CH.OH) va
halogen ¢6 xu huéng ting dan theo  dichloromethane (CH() vao 2
chiéu tang khéi lugng phan tii. ong nghiém chia dung dich CuSO,
» Dén xudt halogen khong tantrong  loang, ldc hén hop va dé yén nhu
nudc, nhung tan trong dung moéi  hinh bén. Cho biét dng nghiém nao
hiiu co nhu alcohol, ether, benzene.  chifa dichloromethane.

®

L
Mt 50 dan xuat halogen cd hoat tinh sinh hoc cao.
ci
ci 1
‘ % %f
T r]" i o i CH Q
F—C—CH—Er
Halothane - Chat gay mé Dioxin — Chat cuc doc DDT - Chat co doc tinh cao

. _
() TINH CHAT HOA HOC

Trong phén tii dan xudt halogen, do nguyén ti halogen hiit electron nén cé su
phan cuc vé phia nguyén tit halogen, lam gidam mit dé electron trén nguyén ti

carbon clia nhém C-X (X la halogen).

1. Phan ting thé nguyén tithalogen bang nhém OH @

2 Tim hiéu thi nghiém thuy phan bromoethane 4

Thi nghiém thuy phan bromoethane trong dung dich NaOH dugc

thuc hién nhu sau:

Budc 1: Lay khoang 2 mL bromoethane cho viao 6ng nghiém,
thém tiép khodng 3 mL nuidc cit va lic manh. D€ 6n dinh,
sau do tich bo l6p chit long phén trén (gém nudc va ion
Br’). Lap lai 2 lan, kiém tra nudc ria bing dung dich
AgNO, dén khi khoéng con vét van duc.

Buidc 2:  Thém tiép khodng 1 mL dung dich NaOH, dun ndéng nhe
va lac déu 6ng nghiém trong khodng 2 phut.

Budc 3: Dé ngudi hon hop, acid hod dung dich sau phan (ing
bang vai giot dung dich HNO,.

Budc4: Nho vai giot dung dich AgNO, vao ong nghiém,
xudt hién két tha vang nhat.

Trong thi nghiém thuy
phan bromoethane, giai
thich tai sao can phai nia
ionBr

Hay cho biét muc dich
clia viéc acd hod dung
dich sau thuy phan bang
dung dich HNO,. (6 thé
thay dung dich HNO,
bdng dung dich H.SO,
hodc dung dich HCl duoc
khong?

Giai thich ket qua cia thi
nghiém & Budc 4.



Phuong trinh hoa hoc ctia phan ting thuy phan bromoethane bang dung dich
NaOH:
CH,CH,—Br + NaOH —~— CH,CH,—OH + NaBr

bromoethane ethanol

®©

Din xudt halogen ma nguyén tii halogen lién két véi nguyén tii carbon no co
phan ting thé nhém —OH trong dung dich kiém, dun néng.

2. Phan iing tach hydrogen halide

2 Tim hiéu phan (ing tach hydrogen halide
Khi dun séi hén hgp gébm chloroethane hoac 2-bromobutane véi KOH trong

ethanol, sé xay ra phan ting tach hydrogen halide. @
H—CH,—CH~CI el Ll Gl CH,=CH, 7 Trong phan ing tach
= HCI ' :
hydrogen halide, cho
o f — 3 CH,—~CH=CH—CH, E3ié't rrgu;.:én Iir‘hydmgen
| but-2-ene (81%)" 0 nguyen t carbon

KOH, ethanol,
CH,—CH —CH—CH, - -

ndo dugc tach cling vdi
nquyén ti halogen ra
khoi dan xuat

= HBr

Br L CH,—CH—CH=CH,
but-1-ene (19%)

@)

« Céic diin xuit halogenoalkane c6 thé bi tich hydrogen halide 48~ Hoan thanh cac phuong trinh
tao thanh alkene. Trudng hgp cé nhiéu alkene dugc tao thanh ~ hodhoc

thi san phdm chinh dugc xac dinh theo quy tic Zaitsev. z; E:ZELZ;{:HN:DH .
« Quy tic Zaitsev: Trong phan (ing tich hydrogen halide (HX) €) CH,=CHCHCI

ra khéi din xudt halogen, nguyén tii halogen (X) uu tién tich ra d) CH,CH,Br +KEHE.?E.-_}
cung vai nguyeén til hydrogen (H) & nguyén tii carbon bén canh &) CH.—CH —CH—CH,
cO bic cao hon, tao ra san phim chinh. , (I:H él

=HOH, athand, 1*

&) UNGDUNG

2 Tim hiéu éig dung va cach sit dung dan xuat halogen
Dian xudt halogen c6 nhiéu ting dung trong cic nganh cong nghiép nhu: lam
dung méi, la chdt trung gian trong téng hop chit hitu co nhu: alcohol, phenol, .. ;
la chit dau dé€ téng hop polymer: CH,=CHCI téng hop poly(vinyl chloride) -
PVC (Hinh 15.1a); mét san phim thuong mai c6 tén Teflon dugc tong hop ti

™ Ngudn: TW Graham Solomons, Graig B. Fryhle. Scott A. Snyder, Organic chemistry (2013), Wiley.
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CF,=CF,, 1a vit liéu siéu bén, dung ché tao chit déo ma sit thip,
1u6i trugt bang (Hinh 15.1b), chdo chéng dinh.

Dan xudt co hoat tinh nhu 2-bromo-2-chloro-1,1,1-trifluoroethane
(halothane) c6 tinh chat tro va an toan véi moi trudng bén trong
co thé, dugc dung lam thudc gy mé trong phau thudt; dan xuit
chloroethane dudc st dung lam chiét gay té cuc bd thuong ding
trong thé thao.

Nhiéu dan xudt polyhalogen, thuong la ctia chlorine, cé tac dung
diét sau bo, diét co, phong trii dich hai, kich thich sinh trudng
nén dugc sin xuit lam thudc bio vé, thudc kich thich thuc vit.
Viéc sti dung thudc phai tudn thi huéng din ctia nha sin xuit
vé liéu lugng, thoi gian cich li dén khi thu hoach, khong nén
lam dung thudc sé gy tic hai dén siic khoé con ngudi.

Trudic day, cic dan xudt chlorofluorocarbon (CFC) dugc ding pho bién
trong cong nghiép nhiét lanh, nhung gay tac hai nghiém trong dén
ting ozone, gop phin giy hiéu ting nha kinh, bién do6i khi hau.
Han ché sin xudt, st dung va hudéng t6i xod bé CFC 1a can thiét.
Cic dan xuit hydrofluorocarbon (HFC) va hydrofluoroether
(HFE) dugc dung phé bién trong cong nghiép nhiét lanh do khong
gay hai dén ting ozone.

(a) Cing nhua lam tir vat ligéu PVC (b) Ludi truot bang lam tif nhua Teflon

A Hinh 15.1. Mét 56 dng dung clia dan xuit halogen

®

8 Hién nay, vi yéu td loi
nhudn ma van dé lam
dung thudc bdo vé thuc
vat, thudc kich thich
ting trudng gdy tac hai
nghiém trong dén siic
khoé ngudi tiéu ding
Hay dua ra hudng giai
quyét vé tinh trang trén.

A Sit dung thude bao vé
thuc vat

+ Dan xudt halogen dugc ting dung trong nhiéu linh vuc, nhu: 1am dung moéi
hiiu co, sin xudt cac loai thuéc bdo vé thuc vat, thude ting trudng thuc vit,

chit déo, sti dung trong céng nghiép nhiét lanh, ...

» Lam dung thuéc béo vé va thuéc kich thich tang trudng thuc vit giy tac hai

nghiém trong dén stic khoé nguoi tiéu diing.

« Thay thé cic dan xudt halogen chiia chlorine bang fluorine trong cong nghiép

nhiét lanh lam gidm tic hai dén ting ozone.
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1. Goi tén cdc dan xudt halogen

CH,CHCH—CI  CH,=CH—I  Cl—CH,CH,CH,—Cl
(1) (2) (3)
i
CH,CHCH,—Cl Br
(4) (5)

2. Cho so do6 bién doi ctia 1-chloropropane nhu sau:
CH,CH=CH, «“— CH,CH,CH,Cl —2» CH,CH,CH,OH
a) Goi tén loai phén ting (1), (2) va hoan thanh cic phuong trinh hod hoc.
b) Thuc hién 2 phan ting theo so dé trén khi thay hop chat CH,CH,CH,CI
bang 2-bromobutane. Xdc dinh sian phim hiiu co chinh (néu cé) trong cic
phan ting.

3. CFC la hop chiat kho chay, khong doc va tro vé mat hoa hoc. Trude day CFC
chii yéu dugc st dung trong cong nghiép nhiét lanh. CFC khéng gay hai & diéu
kién thudng, nhung trén khi quyén cta Trai Dat, ching ton tai trong khodng
100 ndm va khuéch tan lén tang binh luu. Dudi tic dung cta tia UV tit Mat
Troi, lién két C-Cl cia CFC bj pha v@, tao ra goc Cl tu do. Theo udc tinh, moi
goc Cl tu do phd huy 1 triéu phén tit ozone. Viéc khong st dung CFC da gitip
16 héng ting ozone dudgc thu hep. Ngay nay ngudi ta da st dung hap chit nao
dé thay thé CFC trong cong nghiép lam lanh dé tranh viéc pha huy ting ozone?



©) Mot s6 loai thuc vat nhu tram,
bac ha, hoa héng, ... thudng cé
mui thom dé chiu va dac trung,
vi trong thanh phan hod haoc
c6 chua hgp

16

v’

terpinen-4-ol

hodc geraniol,
la cic alcohol.

ALCOHOL
| MucTIEU | .

- Néu dugc khai niém alcohol; céng thic téng quat cta alcohol no, don
chic, mach hd; khai niém vé bac cla alcohol; dac diém lién két va hinh
dang phan t cha methanol, ethanol.

— Vigt dugc cong thiiic ciu tao, goi dugc tén theo danh phap thay thé mot s6
alcohol don gidn (C1-C5), tén thong thudng mot vai alcohol thudng gap.

- Trinh bay dugc dac diém vé tinh chat vat li cla alcohol (trang thai,
xu hudng cla nhiét do séi, do tan trong nudc), giai thich dugc anh hudng
cua lién két hydrogen dén nhiét do soi va khd nang hoa tan trong nudc
cla cac alcohol.

- Trinh bay duac tinh chat hod hoc cla alcohol: phan iing thé nguyén tur
hydrogen ctia nhém —OH (phan (ing chung cdia R—OH, phan (ing riéng clia
polyalcohol); phan Ung tao thanh alkene hodc ether; phan (ng oxi hoa
alcohol bac |, bac Il thanh aldehyde, ketone bang Cu; phan dng dét chay.

- Thuc hién dugc cac thi nghiém dat chay ethanol, glycerol tac dung vdi
copper(ll) hydroxide; m6 ta cac hién tugng thi nghiém va giai thich dugc
tinh chat hoa hoc cia alcohal.

- Trinh bay dugc (ng dung ctia alcohol, tac hai cdia viéc lam dung rugu bia
va dé ubng cé cdn; néu dugc thai dé, cach Ung x(r clia ca nhan vdi viéc
bao vé stic khoé ban than, gia dinh va cong dong.

- Trinh bay dugc phuong phap diéu ché ethancl bang phuong phap
hop nudc cda ethylene, [én men tinh bot; diéu ché glycerol ti propylene.

. e

chat menthol,

Alcohol 1a gi? 4 Hoahéng A Labacha

Alcohol cé tinh chat vat Ii, hod hoc nao va dugc Ung dung trong linh vuc gi?

L X OH
OH
menthol terpinen-4-ol geraniol
(cd trong cay bac ha) (co trong cdy tram) {c6 trong hoa hdng)



&) KHAINIEM VA CAU TRUC
» Tim hiéu cac khai niém, cau tric cia alcohol

CH,—OH  CH,=CHCH,—OH CH—CH, @CHE— OH
OH OH

methanol prop-2-en-1-ol ethane-1,2-diol phenylmethanol
A Hinh 16.1. Céng thiic cdu tao mét s6 alcohol
Khi thé mét nguyén tii hydrogen trong phan tii alkane bang mot
nhom hydroxy (-OH), sé hinh thanh hgp chitalcohol no, don chiic,
mach hd, con goi la alkanol.
CH,-0OH, C,H~OH, C;H,~OH, ..., C H,,.,~OH.

Alcohol c6 tii 2 nhém OH trd lén goi 1 alcohol da chiic hay
polyalcohol, polyol.

{I:HZ_CH’ CH,~CH —CH, (I:1-|1—~::H=—‘t|:1-|2 (I:Hz—{I:H —CH,

I
OH OH OH OH OH OH OH OH OH

ethane-1,2-diol propane-1,2-diol propane-13-diol  propane-1,2,3-triol
Nhom OH lién két véi nguyén til carbon cé bac khic nhau sé
hinh thanh bac alcohol tuong ting.

CH,—CH,—OH  CH,=CHCH — OH

ethanol prop-2-en-1-ol
{alcohol bac | (alcohol bac 1)
CH

3

I
CH—GH—CH, CH,CH.—C—OH

OH CH,
propan-2-ol 2-methylbutan-2-ol
{alcohol bac ) {alcohol bac 1)

A Hinh 16.2. Bic cla alcohol

’

&= 4

(a) (b)
A Hinh 16.3. Mé hinh phan tif CH,OH (a) va C,H.OH (b)

@)

®

1 Quan sit Hinh 16.1, cho
biét trong cac hop chat
hitu co da néu cd nhom
chidc ddc trung nao?

2 Quan sit Hinh 161
va Hinh 16.2, cho biét
nquyén tir carbon lién ket
vdi nhom chic hydroxy
o dic diem g7 Cach
xac dinh bac alcohol nhu
thé nao?

3 Quan sit Hinh 163,
néu dac diém lién két
trong phan tif methanol,
ethanol.

Xac dinh bac alcohol clia cic
hap chat menthol, geraniol,
terpinen-4-ol @ cong thic
cdu tao trong phan Md dau.

« Alcohol 1a hgp chat hitu co ¢6 nhém chiic hydroxy (-OH) lién két vai

nguyén ti carbon no.

» Alcohol no, don chiic, mach hé ¢6 cong thiic chung 1a C H,,.,OH (n = 1).

» Alcohol c6 nhiéu hon 1 nhém ~OH goi la polyalcohol.

» Bic alcohol l1a bac clia nguyén tii carbon lién két vdi nhom -OH.
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@ DONG PHAN VA DANH PHAP

2 Tim hiéu vé cdng thiic ciu tao va tén goi cac alcohol
Alcohol dugc goi tén theo tén thay thé hoac tén thong thudng.

Bing 16.1. Mét s6 dng phan va tén thay thé cla alcohol @
Cong thiic
cho biét cach xic dinh
GH:0 DH thit ty cla cic nguyén
propan-1-ol propan-2-ol 1 carbon trong phan t
CH;CH,CH,CH,—-0OH CH_,_CHE(;_‘,H CH, alcohol.
OH
butan-1-ol butan-2-ol
TN CH, C CH . -
Y/f Hs ¥ ) il Mai nquyén i carbon frong
2-methyl(propan} -ol Sl phan tif polyalcohol lién két
2-methylpropan-2-ol vdi khang qud 1 nhdm —0H.

Tén théng thudng clia mot s6 alcohol thudng gip:

CH,—OH CH,CH,— OH CH,=CHCH,— OH
methyl alcohol ethyl alcohol allyl alcohol
Viét cong thifc cau tao va qoi
g ?HE_? s ?Hﬂ_ ?H _?H? tén cac dong phan alcohol cd
OH OH OH OH OH aing thiic phan tir CH, 0.
benzyl alcohol ethylene glycol glycerol

» Cic alcohol no, don chiic, mach hé trong phén tii c6 tii 3 nguyén ti carbon
tré 1én c6 dong phan vi tri nhém ~OH, c6 tif 4 nguyén ti carbon trg 1én c6
thém déng phan mach carbon.

» Tén theo danh phap thay thé cia alcohol don chiic

» Tén theo danh phép thay thé cia alcohol da chiic
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&) TINH CHAT VAT LI

» Tim hiéu tinh chat vét li alcohol
O diéu kién thudng, cic alcohol no, don chiic, mach hd trong
phan tii c6 s6 nguyén tii C < 12 & thé long, cd so nguyén ti C > 12
¢ thé ran. CH,OH va C,H,OH dé bay hoi, c6 mui déc trung;
cac polyalcohol nhu C,H,(OH),, C;H;(OH), c6 do sanh"”.

Bing 16.2. Théng s6 vt li clia mdt 56 alcohol™

Alcohol
CHs0OH 0,792 64,7 Tan v han
CH;CH.OH 0,789 78,3 Tan vo han
CH;CH.CH.CH 0,804 97,2 Tan v han
CH;=CHCH:0OH 0,854 97,0 Tan vi han
CH;s[CH.]:0H 0,809 12,7 91
CH;[CH,1,0H 0,820 138,0 27
P -
OH OH 1,115 198,0 Tan v han
GHE_ CH_CHE
| | | 1,260 290,0 Tan v han
OH OH OH
@CH:— OH 1,045 205,3 3801770
"'D""H G”H "'G""H "'D""H"
| | | |
CH, H CH. H

A Hinh 16.4. Lién két hydrogen giiia ethanol véi nudc

@)

« O didu kién thudng, cic alcohol ton tai & thé long hodc ran.

®

5 Biét nhiét do soi cla
ethanol la 783 °C
propane la —421 °C
va dimethyl ether 13
-24,8 °C. Gidi thich su
khac hiét do.

6 Turthdng tin Bang 16.2va
Hinh 16.4, cho biét kha
nang hoa fan trong nudc
cia alcohol. D tan va
nhiét do soi aia alcohol
thay doi thé nao theo
chiéu ting khdi luong
phdn ti?

Tai sao ethanol dugc ding
lam dung mai cho nhiéu loai
nuidc hoa?

» Giiia cdc phan tii alcohol ¢6 lién két hydrogen lién phan tit nén cé nhiét do
s0i cao hon hydrocarbon hodc ether c6 phin tit khoi tuong duong. Nhiét do

soi tang khi phan ti khéi ting.

« Polyalcohol ¢6 nhiét d6 s6i cao hon alcohol don chiic ¢é phin ti khdi

tuong duong.

» Do tao dugc lién két hydrogen vdi nudc nén cic alcohol c6 phin tii khoi nho

tan tot trong nudc, do tan gidm khi s6 nguyén tii carbon ting.

™ Ngudn: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall.

™ Ngudn: Leroy G. Wade, Organic Chemistry (2012), Prentice Hall; TW. Graham Solomons, Craig B. Gryhle, Scott & Snyder,
g ¥ ¥ Ig b. Lry ny

Orgamic Chemistry (2013), Wiley.
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) TINH CHAT HOA HOC
.
s

T H

A Hinh 16.5. Su phén cuc cha lién két C-0 va O-H trong phén td alcohol
Trong phin ti alcohol, lién két C-O va O-H phian cuc vé phia

nguyeén ti oxygen, 2 lién két nay quyét dinh cic tinh chat hod hoc
cua alcohol.

1. Phan iing thé nguyén tit hydrogen cia nhom —0H

» Tim hiéu tinh chat chung cia nhém —0H
Lién két O-H phan cuc manh vé phia oxygen nén nguyén ti
hydrogen ctia nhém ~OH dé tich ra khoi phén ti alcohol trong
mét s6 phan ting hod hoc, nhu phén dng véi kim loai kiém.
2C,H;OH + 2Na — 2C,H;ONa + H,
ethyl alcohol sodium ethylate

HOCH,CH,0H + 2Na —» NaOCH,CH,ONa + H,
ethylene glycol sodium ethylene glycolate

©

Alcohol c6 phén ting thé nguyén tii hydrogen ctia nhém —OH.

2. Phan (ing tao thanh ether

» Tim hiéu phan (ing tao ether ciia alcohol
Hai phin tii ethyl alcohol ¢6 thé tao thanh diethyl ether nho xic tic
dung dich H,50, dic, dun nong.

2C,H,OH HS0 B M0C , o O C,H, + H,0
diethyl ether

Khi dun céac alcohol khac voi dung dich H,50, dac ¢ nhiét do
thich hgp ciing thu dugc ether.

Phin (ing giita hai phin tii alcohol tao ether
ROH + HOR' —-¥ 3 ROR' + H,0

©)

7 Dua vao dg am dién, néu
nguyén nhan gdy ra su
phan cyc vé phia nguyén
tr oxygen clia 2 lién ket
(—0va0-H.

8 Tong phan Ung vGi
sodium, lién ket nao
cla phin 1l alcohol bi
phan cat?

©

Viét phuong trinh hod hoc
cla phan ting;
CH,CH.CH,OH + K —

Hin hop methanol va
ethanol cd thé tao thanh bao
nhiéu ether nhi xic tac dung
dich H,50, ddc, dun ndng?
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3. Phan iing tao thanh alkene

2 Tim hiéu phan iing tach nwdc tao thanh alkene cia alcohol
Dién hoi ethanol qua éng st chifa bot ALO, nung néng'” hodc dun
ethanol véi H,SO, diac & khoang 170 °C, sé tao thanh ethene.

CH,CH, — OH H,S0, dac, 170 °C

» CH,=CH, + H,O
ethene
Khi alcohol ¢6 2 hoéc 3 vi tri nguyén ti hydrogen tich véi nhom

OH, su tich nudc tuin theo quy tac Zaitsewv.
g CH,—CH =CH—CH,

H PO B5% B0°C but-2-ene (80%)C
3 £ a
-H,0
il L CH —CH,—CH=CH,
but-1-ene (20%)

CH,—CH;—CH— CH,

Phan ting tach nudc tif alkanol tao ra alkene
CaHap o OH —5— C.H,, + H,0

Viét phuong trinh hod hoc
cla phdn ng tao thanh
alkene tif propan-1-ol d diéu
kién thich hop.

Cé thé du dodn sian pham chinh va phu ctia phén ting dua vao quy tac Zaitsev.

4. Phan iing oxi hoa alcohol
» Tim hiéu phan tng oxi hoa hoan toan
Thi nghiém 1. Phan (ing dét chay ethanol
Dung cu: dia sui, 6ng hut nho giot, que dom dai.
Hoa chit: c6n 90°.
Tién hanh: Liy khoang 2 mL con cho vao dia s, dung que dém
chim Iita dé cén chay.
Phuong trinh hoa hoc cia phan (ing:
C,H;OH(l) + 30,(g)~—> 2CO,(g) + 3H,0(g) A HS, = -1 234,83 K]

2 Tim hiéu phan iing oxi hoa khéng hoan toan
Trong diéu kién thich hgp, mét sé alcohol bi oxi hod khéng hoan
toan thanh aldehyde hodc ketone.

CH,CH,0OH + CuO i CH,-CHO + Cu + H,0

ethyl alcohol acetic aldehyde

CH;=GH—CH, + CuO —% 5 CH—C—CH, + Cu + HO

]
OH O

isopropyl alcohaol acetone

0 diéu kién trén, alcohol bac III khong bi oxi hod.

11 Tién hanh Thi nghiém 1,
quan sat hién tuong.

CHUY /
Luu § yéu td an toan khi dot
chdy alcohol vi phdn (g
chdy dién ra nhanh, manh va
tod nhiéu nhigt.

©

Vit phuong trinh  hod
hoc cla phan (ng oxi hod
propan-1-ol bang C(u0, tao
thanh aldehyde.

™ Mgudn: Lawrie Ryan, Roger Nomis, Cambridge International AS and A Level Chemistry Coursebook (2014, 2™ edition),

(ambridge University Press, United Kingdom.
™) Ngudn: William H. Brown, Thomas Paon, Introduction to Organic chemistry (2016), Wiley.
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Alcohol tham gia phén 1ing chdy (phan ting oxi hod hoan toan) va phan ting

oxi hod khéng hoan toan:
» Alcohol + oxygen —» carbon dioxide + nudc
» R—CH,0H 2 R—CH=0

alcohol bac | aldehyde
. R—?H—R*ﬂh R— (ILI‘—R’
OH 9]
alcohol bac I ketone

5.Phan iing riéng ctia polyalcohol
2 Thinghiém tinh chat dac trung ciia polyalcohol

Thi nghiém 2. Phan (ing ctia glycerol véi copper(1l) hydroxide

Dung cu: 6ng nghiém, 6ng hut nho giot, gia da.

Hoa chit: glycerol, ethanol, dung dich NaOH 10%, dung dich

CuSO, 2%.

Tién hanh:

Budc 1:  Cho vao 2 6ng nghiém, moi 6ng khodng 1 mL dung dich
CuSO,, ghi s6 thi tu (1) va (2).

Budc 2:  'Thém khodang 2 mL dung dich NaOH vao 2 6ng nghiém.

Buidc 3: Cho khodng 1 mL glycerol vao 6ng nghiém (1), khoang
1 mL ethanol vao 6ng nghiém (2).

Budc4: Lac déu va dé 2 6ng nghiém 6n dinh.

Phuong trinh hod hoc clia phan (ng:

2C;Hs(OH); + Cu{OH); — [C3H;5(OH),0],Cu + 2H,0

glycerol copper{ll) glycerate

©

Cac polyalcohol c6 cac nhém —OH lién ké nhu ethylene glycol,
glycerol, ... c6 thé tao phiic chét véi Cu(OH),, sin phim 6
mau xanh dic trung.

®

12 Tién hanh Thi nghiém 2,
guan sat hién tugng 4 hai
ong nghiém (1) va (2).
Viét phuong trinh hod
hoc cia phan tng xdy ra
0 Budc 2

H
CH—0 HO—CH,
I

I
(I:H—G—0u—0—f|:H
CH—OH  O=CH,

phiic chit cla copperll)
hydroxide vai glycerol

Tinh bay phuong phdp
hod hoc nhan bigt hai chdt
methyl alcohol va ethylene
glycol
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&) UNG DUNG VA DIEU CHE

» Tim hiéu mét sé iing dung ciia alcohol @
Methanol, ethanol la dung méi phé bién cho nhiéu nganh 13 Poc thong tin vé nhiing
cong nghiép, co chi phi thap va it doc hai hon cdc dan xudt halogen, ing dung cla alcohol,
dung lam nhién liéu cho dong co dot trong, chit trung gian dé nhin Xt vai t cla
téng hop chit hiu co, ... alcohol trong ddi sing,
Glycerol dugc diung trong cac linh vuc thuc phim va dé udng, san xudt.

sti dung trong y té€, ducgc phdm va mi phdm.

Bia, rugu va cac loai nudc pha ché nhu cocktail la d6 uéng cé con,
voi ham lugng ethanol khéc nhau.

Khi lam dung d6 uéng c6 con, c6 thé lam ton thit kinh té
gia tang toi pham bao luc, vic ché nao, gidm nhip thd, gidm nhip tim,

phan xa cham, giy do gidc, gay tai nan giao thong; gay ra ciac bénh A Tifndm 1965 — 2006,
veé gan nhu gan nhiém md, viém gan, xd gan; lam tang huyét ap, tit ca 6 to tham gia
iém loé £ huvét da d2 cudc dua Indianapolis

sU dung methanol lam

@ nhién liéu

» Nhiéu alcohol dugc ting dung réng rii trong cic linh wic:
d6 udng, dugc phim, mi phdm, y t€, phim nhuém hodc lam

nhién liéu, ... 14 Néu y kien cla em vé

» Lam dung d6 uéng c6 con sé giy hai cho stic khoé, gay tai nan thuc trang xa hdi trong

khi tham gia giao théng, ... cdch st dung rugu, bia

hién nay. Lam thé nao dé

bdo vé stic khoe ban than,

@ gia dinh va cing ddng

Dua trén tinh chat nao dé sit dung methanol va ethanol lam nhién liéu thay thé cho lién quan dén dd udng
ddng co dét trong? co.con?

CHUY /
Piéu 36, Nghi dinh 117/2020 /NB-CP clia Chinh phtl quy dinh, nquéi chia dG 18 tudi sif dung ruou bia,
sé bi phat canh cdo hodc phat tién tir 200 000 — 500 000 dong; dong thai phat tién cha me tli
500 000 — 1000 000 ddng.

2 Tim hiéu phuong phap diéu ché alcohol

Ethanol

Hau hét ethanol ding trong cong nghiép ducgc diéu ché tii ethylene 15 (@ nhiing phuong phap

bing phan ting hop nudc, xtc tic acid. phd bién nao dé diéu ché
CH,=CH, + H,0 %" , CH,CH,0H ethanol?

Phuong phap sinh hoa sii dung enzyme dé€ 1én men tinh bét va céc
loai duding trong tu nhién, chuyén hod thanh ethanol.
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(CeH150s), + NH,O S nCgH,,0; @

BTt . gHcase Trong nhiéu gia dinh, thutng
CeH:2:0s ———— 2C,H;OH +2CO, ngam cac loai thao dugc nhu
Glycerol il dinh 13ng, t6i, gimag, nhén
Glycerol dugc tong hop tii propylene theo so do: sam, trdi nhau, . .. vdi nfou
Cl, 450 °C ClL+H.0 g€ st dung. Phuang phdp
CH,= CHCH, —*——— CH,=CH _?Hz — trén ting dung tinh chét nao
Cl cUa ethanol vao ddi song?
CH,—CH—CH, _NaOH _ ¢y _cH—cCH,

I I I
Cl OH CI

I | I
OH OH OH

Maét lugng 16n glycerol thu dudc tif qué trinh thuy phan chit béo.

« Ethanol dugc diéu ché bang phén ting hop nudc cua ethylene hodc 1én men

tinh bot.

» Glycerol dugc diéu ché tit propylene hoac chit béo.

1.

2

3.

Viét phuong trinh hoa hoc ctia cac phan ng xdy ra theo so d6 sau:
CH DE (glucose)

& 12
(1]
3
CH,= CH, = C,H,OH —%» CH,CHO
(2]

CcO

2
Khi chung cit nigu gao theo phuong phdp nau rugu truyén théng, tai sao
khong nén dun soi qua manh?
Theo hudng dan ctia T6 chiic Y té Thé giGi (WHO) vé cich pha ché nudc ria
tay kho bang alcohol, nguyén liéu can cé: isopropyl alcohol 99,8% hoic ethyl
alcohol 96° hydrogen peroxide 3%, glycerol 98% va nudc cat. Thanh phin %
theo thé tich cic chit nhu sau:
« Isopropyl alcohol 75,15% hoic ethyl alcohol 83,33%, c6 tic dung khi tring.
» Glycerol 1,45%, gili am da tay.
« Hydrogen peroxide 4,17%, loai b cdc bao tii vi khudn nhiém trong dung
dich.
« Thanh phin con lai la nudc cit hodc nudce soi dé ngudi.
Mo ta cich thuc hién va pha ché 5 lit nudc rita tay kho tii cic nguyén liéu
trén (c6 thé thém mot it huong liéu hodc tinh dau d€ gidm bét mui alcohol va
tao cam gidc dé chiu).
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PHENOL
| MUCTIEU | \

- Néu dugc khai niém vé phenol, tén goi, cong thiic cau tao mét s6 phenol
don gian, dac diém cu tao va hinh dang phén tf ctia phenol.

- Néu dugc tinh chat vat li (trang thai, nhiét dd néng chay, do tan trong
nudc) cua phenol.

~ Trinh bay duoc tinh chat hod hoc co ban clia phenol: phan Ung thé H
&dnhém OH (tinh acid: théng gua phan dng vdi sodium hydroxide, sodium
carbonate), phan Ung thé & vong thom (tac dung vai nudc bromine,
vdi HNO, dac trong H,S0, dac).

- Thuc hién dugc (hoac quan sat video, qua mo ta) thi nghiém clia phenol
vdi sodium hydroxide, sodium carbonate, vdi nudc bromine, véi HNO,
dac trong H,S0, dac; mé ta hién tugng thi nghiém, giai thich dugc tinh
chat hoa hoc cta phenol.

- Trinh bay dugc ting dung clia phenol va diéu ché phenol (tlf cumene va
tir nhua than da).

L ~

@ Hexylresorcinol la chat ¢ tinh gay té cuc bé, tinh khir tring va tay giun, dung dich
hexylresarcinol 0,1% ding dé sic miéng cd tac dung diét khuan. Hexylresorcinol la
hop chéat phenol, cing vdi mét s6 phenol va dan xuat phenal khac cé tac dung khu
trung, diét ndm méc. Mat sé phenol cé khd ndng chdng oxi hod, duge st dung trong
bao quéan thuc phdm, mi pham nhu E320, E321.

Phenal 1a gi? Phenol cé cdu tao, tinh chat va Ung dung trong linh vuc nao?

OH
o
hexylresorcinol E320 E3N
(hay 4-hexylresorcinol) 2-tert-butyl-d4-methoxyphenol 2 6-di (tert-butyl)-4-methylphenol

@ KHAINIEM VA CAU TRUC

2 Tim hiéu khai niém phenol
Phenol 1a hgp chét trong phan ti c6 mot hodc nhiéu nhém hydroxy lién két truc tiép
Vi nguyén tii carbon ctia vong benzene. Phenol ciing la tén cia chit don gian
nhit (monohydroxybenzene) trong nhoém céac hgp chit phenol.

OH OH OH ags
A % 1 Quan sét cic hop chat
OO phenol, cho biét ddc diém
cia nhom OH giong va
OH

khac nhém OH trong phén
phenol 2-methylphenol 1-naphthol hydroquinone i alcohol nhuf thé nao.
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> Tim hiéu dac diém cau tao va hinh dang phan ti phenol

Phenol don gian nhit c¢6 cong thic phin td CH,O va céng thiic cdu tao

C,H.-OH hoic

_H

5

Mit d6 electron trén nguyén ti oxygen bi dich chuyén mét
phin vao vong benzene lam tang su phan cuc cia lién két O-H,
dong thoi méit do electron trong vong benzene ting, giy ra cic
tinh chdt & nhom -OH va trong vong benzene ctia phenol.

_%- .

("
(a) (b)

A Hinh 17.1. Mé hinh qua cdu - thanh ndi (a) va mé hinh dic (b) cda phan tirphenol

@)

« Phenol 1a nhiing hop chat hiiu co trong phan ti ¢6 nhém -OH
lién két truc tiép véi nguyén tii carbon ctia vong benzene.

« Phenol c6 nhém phenyl hiit electron, lam gidm mat d6 electron
& nguyeén tii oxygen, dan dén tang su phén cuc cia lién két O-H
(so vai alcohol), dong thai lam tang mét d6 electron trong vong
benzene, nhiéu nhit & cdc vi tri ortho va para.

& TINH CHAT VAT L
» Tim hiéu tinh chat vat li cia phenol

2 (Quan sdt cong thic cu
tao cia phenol, cho
biét cdc vi tri giau mat
dd electron trong vong
benzene. Nhom phenyl
hit electron, lam anh
hudng nhu thé nao dén
lién ket 0-H?

©

(hat nao sau day thudc loai
phenaol?

Phenol la tinh thé khong mau, dé chay riia, chuyén thanh mau héng do hit am

va bi oxi hoa cham trong khong khi.

Phenol tao dugc lién két hydrogen gitia cac phén tii va véi phén ti nudc, dan dén
nhiét d6 nong chay, nhiét d6 s6i ctia phenol cao hon va dé hoa tan trong nudc tét

hon mot s6 hydrocarbon thom khic nhu benzene, toluene, ...
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Bang 17.1. Théng s& vt li cia mét s hop chit chia vong benzene"

ﬂicli&n| hié

|Chat nong
phenol 43 182 1,07
benzene & 80 0,88
toluene - 95 m 0,87

4|
O
: ] G @
i H
O
{a)

(b)
A Hinh 17.2. Lién két hydrogen giia cac phén tif phenol (a) va phenol véi nudc (b)

©

3 Doc thong tin trong Bang

17.1 va Hinh 17.2, so
sanh nhiét dd nong chdy
cta phenol vdi cic hop
chat con lai. Gidi thich.

« Phenol 14 chit ran, khong mau; phenol déc, giy bong cho da. Phenol it tan

trong nudc lanh, tan v6 han trong nidc & 66 °C, tan tét trong ethanol.

» Cac phenol cé nhiét d6 nong chay, nhiét dé soi cao hon cac hydrocarbon

thom co khoi lugng phén ti tuong duong.

&) TINH CHAT HOA HOC

1. Phan iing thé nguyén tit hydrogen clia nhém OH: Tinh acid

2 Tim hiéu tinh acid ciia phenol
Trong dung dich, phenol phin li khong hoan toan tao ra ion H*:
CeH.OH — CHO + H' K =10"
phenol ion phenolate
Phenol thé hién tinh acid yéu. Dung dich phenol khong lam doi
mau quy tim. Tinh acid ctia phenol thé hién qua phan iing voi
dung dich sodium hydroxide, sodium carbonate, ...
Thi nghiém 1. Phenol phan ting v6i dung dich NaOH
Dung cu: 6ng nghiém, dng hat nho giot, gia do, gang tay, kinh
bao hé.
Hoa chit: phenol, dung dich NaOH 1 M, nudc cit.
Tién hanh:
Budc 1: Lac déu hon hop phenol long véi nude dé tao huyén
phii. Lay lin lugt 1 mL phenol dang huyén phi cho vao 2
6ng nghiém, danh s6 thii ty (1) va (2).
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4 So sdnh khd nang phan

ing cta phenol va
ethanol khi tac dung vdi
NaOH.

Tién hanh Thi nghiém 1,
quan sat khd nang hoa
tan cda phenol trong
nudc Néu hién tugng
va gidi thich két qua thi
nghiém.



Budc2: ‘Thém tiép 1 mL nudc cit vao 6ng nghiém (1),
1 mL dung dich NaOH vao éng nghiém (2).
Lac déu va dé 6n dinh 2 dng nghiém.

Phuong trinh hod hoc ctia phin ting:

C;H;OH + NaOH — C,H,ONa + H,O

sodium phenolate

Thi nghiém 2. Phenol phan ting v6i dung dich Na,CO,

Dung cu: 6ng nghiém, 6ng hut nho giot, gia da, ging tay,

kinh béo hd.

Hod chit: phenol dang huyén phu véi nudc, dung dich

Na,CO, 1 M.

Tién hanh:

Budc 1: Lay khoang 2 mL phenol dang huyén phu cho
vao ong nghiém.

Budc2: 'Thém tiép tii tii dén hét 2 mL dung dich Na,CO,.

Phuong trinh hod hoc ciia phin ting:

C¢H;OH + Na,CO, — C,H.ONa + NaHCO,

« Phenol thé hién tinh acid yéu, dung dich phenol khéng
lam quy tim dé6i mau.

» Do nhém phenyl hiit electron, lam ting su phan cyc
cua lién két O-H, din dén tinh acid ctia phenol.

2. Phan {ing thé nquyén tir hydrogen clia vong benzene

©

6 Tién hanh Thi nghiém 2, néu hién
fugng thi nghiém quan sat dugc

Tir két qua ctia Thi nghiém 1, khi thém
tiep khodng 1 mL dung dich HCl vao
ong nghiém (2), lac déu va dé on dinh.
Quan sdt thy chat Idng phan thanh 2
|6p nhurdng nghiém (1). Gidi thich hién
fligng theo md fa.

CHUY /
Vi phenol gay nad ddc qua dutng
miéng, gdy bong cho da va mat, nén
phdi sif dung gdng tay, kinh bdo hf khi
tién hanh cac thi nghiém.

Khi tham gia phédn ting thé nguyén ti hydrogen cla vong benzene, phin tu

phenol tu tién thé nguyén ti hydrogen & cic vi tri 2, 4, 6.

» Tim hiéu phan ing thé nguyén ti H aia vong benzene
Thi nghiém 3. Phan ting cua phenol vdi nudc bromine

Dung cu: 6ng nghiém, 6ng hit nhé giot, gid dd, ging tay, kinhbdo hd. 7 Tién hanh Thi nghiém 3,

Hoi chat: dung dich phenol, nudc bromine.
Tién hanh:

néu hién tuong quan sat
duc va giai thich két qua

Budic 1: Lay khodng 2 mL dung dich phenol cho vao 6ng nghiém. thinghiém.

Buidc 2: Thém tiép vai giot nudc bromine.
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Phuong trinh hoa hoc ctia phin ting:

OH OH
Br Br
+ 3Br, — + 3HBr
Br

2,4 6-tribromophenal
(ket tia mau trang)

Thi nghiém 4. Phan (ing cua phenol véi HNO, dic trong H,S0, dac

Phén ting thé nguyén tif hydrogen clia vong benzene trong hgp chit phenol bang

nhom nitro (—NO,) dugc thuc hién nhu sau:

Budc 1:  Dung thia thuy tinh Iy vai tinh thé phenol cho vao 6ng nghiém, thém
tiép khoang 1 mL dung dich H,SO, dic, dun nhe hon hgp dén khi thu
dugc dung dich mau dé nhat, dong nhat.

Budc 2: DE ngudi va dit 6ng nghiém vao c6c nudc dd, nho tii tif khoang 1 mL
dung dich HNO, dac vao 6ng nghiém va lic déu, dung dich c6 mau dé sam.

Buédc 3:  Pun cich thuy hon hop trong khoang 15 phit, dung dich tré lai maun
do (nhu sau Budc 1), sau do dé nguoi.

Budc4: Dung khodng 5 mL nudc cit trang déu 6ng nghiém, rét hon hgp vao
coc nudc lanh, d€ 6n dinh, picric acid tach ra két tia mau vang.

Phuong trinh hoa hoc clia phin ting:

OH

OH @
O,N NO, . ) .
© + om0, H80t @ v 5l Hai  chit  o-nitophenal
va  p-nitro-phenol  duac
NO,

s dung frong san xuat

2,4,6-trinitrophenol thudc diét trir ndm méc va

ST WL vang) siu bo. Viét phuang trinh

hod hoc cla phan (ng

@ diéu ché o-nitrophenol va

Nhém OH lam ting khd nang phan ting thé nguyén tli hydrogen  p-pitrophenol it phenol
trong vong benzene clia phenol (dé thé nguyén tii hydrogenhon & dung dich HNO, loang
so vdi benzene). U tién thé nguyén ti hydrogen & céic vi tri (phdn ting xdy ra & nhiét do
ortho (o-) va para (p-) clia phenol. thudng).

@ 2
PICRIC ACID LA MOT CHAT NG
Picric acid dugc st dung trong san xuat chat nd, diém, pin dién; ding dé diéu khac vat liéu bang ddng,
san xuat thuy tinh mau, diing trong cong nghiép thudc da va pham nhudm. Picric acid rt dé bt nhiét va
cd thé phat nd néu tiép xiic véi nqudn nhiét, ngon Itia, ma sét hodc va cham.

\ J
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@ UNG DUNG VA PIEU CHE

2 Tim hiéu éng dung ciia phenol
Dung dich phenol & néng dé thip dugc sti dung nhu chit st triung, diét ndm,
vi khudn, virus, thuéc tang trudng thuc vat. Trong céng nghiép, phenol la
nguyén liéu ban ddu dé€ san xudt chat déo, chat két dinh (phenol formaldehyde),
chat né (picric acid), tong hop dugc phidm (aspirin, paracetamol) hay sin xuit
thudc nhudém azo.

» Tim hiéu cach diéu ché phenol
Trong cong nghiép, phenol dugc diéu ché bing cich: oxi hod
cumene (isopropylbenzene) nh& oxygen trong khong khi, sau do @

thuy phan bang dung dich H,SO, loang. 8 Liét ké mdt so ung dung
khac cia phenol trong doi
CH,-CH-CH; s0ng, san xuat, y hoc.

.0,
© 2. H;80, (29) @ + CH=C—CH,

Ngoai ra, moét lugng 16n phenol dugc tach tii nhya than da.

» Phenol dugc sii dung phé bién trong linh viic sin xuat nhu: chit sit tring,
diét nim, vi khudn, chit bido quan, chit déo, chit két dinh, dugc phim,
phim nhudm, ...

» Phenol thuong dugc diéu ché tii cumene va dugc tich ra tif nhya than da.

@

(hdt bdo quan thuc pham dugc ding phd bién trong nganh thc pham ché bién san. Cac chat BHA,
BHT thuting diing cho cac san phdm dd hop, thuc phdm ddng gdi, nudc cham, nudc qidi khat, ...
Bén canh lai ich trong bao quén thuc pham, cac chat nay cling gay hai cho stic khoé con nqui néu st dung
thii gian dai. Hay néu quan diém cda em vé van dé st dung cc loai thuc pham ché bién san.
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1. a) Viét cong thiic phan ti va cong thiic cdu tao ctia phenol don gidn nhit.
b) Phenol phan ting véi dung dich potassium hydroxide. Tén cta loai phan ting
la gi? Viét phuong trinh hod hoc ctia phan ting.

2. Viét cong thiic ciu tao cic déng phin phenol cé cong thiic phin tii C.H,O.
Goi tén cic dong phin do.

3. Giai thich vi sao phenol ¢é phén tng thé véi dung dich bromine dé dang hon
benzene.

4. Aspirin dugc sit dung dé ha s6t va gidm dau nhe dén trung binh do tinh trang
dau nhiic co, ring, cim lanh dau diu va sung tiy do viém khép. Phuong trinh
hoa hoc diéu ché aspirin tii salicylic acid dugc biéu dién nhu sau:

o)
o i
EH “~OH
08 LA, " + CHy-COOH
¢ ougdobon, —
OCOCH;

OH
salicylic acid acetic anhydride acetylsalicylic acid (aspirin) acetic add

a) Salicylic acid chiia nhiing nhom chiic nao?
b) Nhom chiic nao ciia salicylic acid da tham gia phan dng trén?



HOP CHAT CARBONYL
uc Ty | |

- Néu dugc khai niém hop chat carbonyl (aldehyde va ketone).

— Goi dugc tén theo danh phap thay thé mét sé hap chat carbonyl don
gian (C1 - C5); tén thong thudng mot vai hop chét carbonyl thudng gap.

- M6 ta duoc dac diém lién két clia nhém chiic carbonyl, hinh dang phan
tlf clia methanal, ethanal.

~ Néu dugc dac diém vé tinh chat vat li (trang thai, nhiét do soi, tinh tan)
clia hgp chét carbonyl.

- Trinh bay dudc tinh chat hoa hoc ca aldehyde, ketone: Phan tng khir
(v6i NaBH, hoac LiAIH,); Phan (ing oxi hoa aldehyde (vdi nudc bromine,
thuéc thir Tollens (To-len), CulOH,)/OH); Phdn Ung cdng vao nhém
carbonyl (vai HCN); Phan (ing tao iodoform.

- Thuc hién dugc (hodc quan sit qua video, hodc qua md td) cac thi
nghiém: phan (ing trang bac, phan ting vai Cu(OH)./OH, phan (ing tao
iodoform tif acetone; mé ta hién tugng thi nghiém, giai thich dugc tinh
chat hoa hoc clia hgp chat carbonyl va xac dinh dugc hop chét co chia
nhém CH.CO™.

~ Trinh bay duoc ung dung ctia hop chét carbonyl va phuang phap diéu ché
acetaldehyde béng cach oxi hoa ethylene, diéu ché acetone tif cumene.

L Iy

@ Hop chat carbonyl don giadn nhat |13 aldehyde va ketone don chiic. Ching cé nhiéu
Uing dung trong nganh céng nghiép hda chat ciing nhu trong thién nhién. Chang han,
progesteron |a hormon cla nir gidi, 11-cis-retinal rat can thiét cho kha nang nhin clia mat.
Hop chat carbonyl la gi? Aldehyde va ketone cé dac diém gi vé tinh chat vat li va hod hoc?
Vai trd clia chiing trong ddi séng nhu thé nao?

a

A Progesteron A 11-cis-retinal
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Lﬂ KHAI NIEM, DAC PIEM LIEN KET
» Tim hiéu khai niém, d@ac diém cau tao hop chit carbonyl

formaldehyde acetaldehyde

A Hinh 18.1. Ciu tric phén tif cila mét s6 hap chat carbonyl

Hgp chit carbonyl 1 cdc hgp chdt hitu co trong phan tif ¢6 chia

nhom ::C =0 (nhoém carbonyl). Aldehyde, ketone thudc loai hop
chat carbonyl.

Aldehyde la hgp chit hiiu co trong phén ti cé nhém -CHO lién

két tric tiép vdi nguyén tli carbon (cta géc hydrocarbon hodc

nhém -CHO) hodc nguyén ti hydrogen.

Ketone 1a hgp chit hifu co c6 nhém carbonyl lién két véi 2 géc
hydrocarbon.

Trong nhom carbonyl, nguyén i

carbon lién két véi nguyén ti oxygen

bang 1 lién két o bén va 1 lién két n

-1200| C==0 kém bén. Lién két doi C=0 va 2 lién két

don ndm trén 1 mét phing, goc lién két

khodng 120°, Lién két doi C=0 phan cuc

A Hinh 18.2. Cu triic cla vé phia nguyén ti oxygen.

nhém chiiic carbonyl

Aldehyde, ketone don chiic trong phan tii chi chiia 1 nhom carbonyl.
Cic goéc hydrocarbon cé thé no, khong no, thom.

Vi du 1: Methanal (HCHO), ethanal (CH,CHO), propanal
(C,H,CHO), ... 1a nhiing chit diu tién trong day dong ding cta
aldehyde no, don chiic, mach hé; ching c6 cong thiic chung la
C.H5,0 (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
nhiing ketone no.

Aldehyde, ketone da chiic trong phén ti c6 2 hay nhiéu nhém carbonyl.
Vi du 2: ethanedial (O=CH-CH=0) la aldehyde da chiic.

@)

Hop chidt carbonyl 1a hop chit chiia nhém carbonyl trong
phan ti.
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acetone

@

1 Quan sdt Hinh 18.1, nhén
xét ddc diém chung vé cau
tao cta formaldehyde,
acetaldehyde (aldehyde)
va acetone (ketone). Hay
mo fa hinh dang phdn
tlf cla formaldehyde va
acetaldehyde.

©

Viét cong thiic cdu tao cic
dong phan cla hop chat
carbonyl 6 cdng thilc
phan 1 CH,0. Chat nao
la aldehyde, chat nao la
ketone!



& DANH PHAP

2 Tim hiéu cach goi tén hop chat carbonyl
Bang 18.1. Céng thiic cdu tao va tén cha mét 56 aldehyde, ketone

Cjtikckite | ™ “‘;:::’:2’“‘5” Ten thing thudng
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)
C;H.CHO phenylmethanal benzaldehyde

Gong thicciutao | & “‘;‘:::‘"2 pip Tén thang thuing
CH,COCH;, propanone acetone
CgH:COCH, 1-phenylethan-1-one | acetophenone
CeHCOCH; diphenylmethanone | benzophenone

« Aldehyde:

Tén theo danh phap thay thé cua aldehyde dan chiic mach hd:

al

Pinh s6 cic nguyén tii carbon & mach chinh bit diu & nguyén
tu carbon ctia nhom -CHO.

« Ketone:

LS

Dinh s6 cac nguyén ti carbon & mach chinh bat dau tii nguyén

Tén theo danh phap thay thé ctia ketone don chiic mach hé:

tli carbon gin nhom >C=0 nhit.

®

2 Dua vao Bang 18.1, nit
A cich qoi tén theo
danh phdp thay thé cla
aldehyde so vdi ketone.

3 (Goi tn theo danh phdp
thay thé ala cac hop chat
carbonyl CH,0daviétdtrén

« Goi tén theo danh phdp
thay thé cla cdc hop chdt
carbonyl sau:

a) (CH,),CHCHO

b) CH,CH,CH,COCH,

¢) CH,CH=C{CH,)CHO

« Vi€t cong thiic cdu tao cla
cdc hop chat sau:

a) 2-methylbutanal;

b) but-3-enal.

©,

Tim hiéu mot s6 hop chat
carbonyl dugc tim théy trong
thién nhién. Néu vai trd cla
chiing trong ddi séing.

O

\

Ketone cd thé goi theo tén gdc chiic: tén gdc hydrocarbon lién két vdi nhom carbonyl (theo trinh tu chi cai) rdi dén tir ketone.

Gongthicciutao | Tentheodanhphdpthaythé |  Tengdc-chic |
(H,(OCH,CH, butanone ethyl methyl ketone
CH.COCH, pentan-3-one diethyl ketone
(H,(0(H=CH, but-3-en -2-one methyl vinyl ketone
CH.CH,COCH, 1-phenylpropan-2-one benzyl methyl ketone
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&) TINH CHAT VAT LI

2 Tim hiéu trang thai, nhiét @6 séi va tinh tan cia hop chat carbonyl

Bang 18.2. Thong s6 vit li clia mdt 56 hop chit carbonyl™

Hop chét carbonyl

HCHO Tan nhiu nhan Xet suf thay ﬂm trang

CH,CHO T SEpTTER thai, 1nh|+;t do 5E| va hﬂh}
: tan ctia mdt so hop chat

C.H.CHO 49 16 ; Gy

CH,CH,CH,CHO ” ; E:ﬁgg’:ﬁ; ;4;29“}’9“ u

(CH,),CHCHO 61 1

CH,[CH,J,CHO 103 -

(CH,),CHCH,CHO 93 -

CH;[CH,J,CHO 129 0,1

CH,=CHCHO 5 40

C.H.CHO 179 03

R N I VR

CH,COCH, 56 Tan vi han

CH,COC,H; 80 26 Hay sap x€p theo thif tu tang

C,H,COC,H, 101 5 dan nhiét do 50i cac chat sau:

C.H-.COCH, 202 0,2 acetaldehyde (1), ethanol (2),

C.H.COC.H, 306 B ethane (3). Gidi thich.

Formaldehyde va acetaldehyde la nhiing chat khi
& nhiét d6 thudng. Cac hop chat carbonyl khac la
chit léng hodc ran.

Aldehyde, ketone c6 nhiét do soi thip hon so
vdi alcohol tuong ting. Cac hop chit carbonyl cé
nhiét d6 s6i cao hon nhiéu so véi hydrocarbon
c6 phan ti khéi tuong duong do phan tit chia
nhom carbonyl phan cuc lam phan ti cac hop
chat carbonyl phén cuc.

Céc aldehyde, ketone c6 mach carbon ngan dé tan
trong nudc nhd ¢o lién két hydrogen véi nudc.
Cac aldehyde, ketone c6 mach carbon dai hon déu
it tan hodc khong tan trong midc. Cic aldehyde,
ketone thom hdu nhu khong tan.

Aldehyde, ketone thudng c6 mii dac trung.

™ Ngudin: William H. Brown, Thomas Poon, Introduction to Organic Chemistry
(2016), Wiley Binder Version (USA).
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a) Formaldehyde la chat khi khdng mau, mui hac va
qdy kho chiu. Dung dich trong nudc, chiia khodng
379% formaldehyde goi la formalin. Hay tim hiéu iing
dung ctia formalin s dung trong sinh hoc.

b) (0 nding thon, nhiéu gia dinh vin dun bép bing
ram, 13, hodc cli.

A Réragacbép
Tai sao 16, rd, nong, nia, .. . (duoc lam tif tre, nifa,
giang, . . .) thubing duoc gac lén gac bép trudic khi st
dung dé téng d6 bén clia chiing?



O

Formalin duoc diing dé béo quan cdc mau vt sinh hoc. Gic nghién
(i da ching minh formaldehyde cd thé gay ung thu nén viéc st
dung n da bi han che.

Céc mau sinh vat duoc bao
quan trong formalin b

-

) TINH CHAT HOA HOC

Nhom } C=0 quyét dinh tinh chat hoa hoc dic trung cha 5 Dua vao gid tri do am

aldehyde, ketone. dién cla nquyén 1 C va
nquyén tif O, giai thich
1. Phan iing khii aldehyde, ketone s phan cuc ciia lién két
> Tim hiéu phén iing khii aldehyde/ketone tao thanh alcohol (=0 trong cac hop chat
Cac chit khi LiAlH, hoic NaBH, khii aldehyde, ketone thanh carbonyl.
alcohol.

R-CHO —2%: 3 R-CH,-OH
RCOR' —*™:_, R-CHOH-R'

Vi du 3: CH,~CHO —=**"+ 5 CH,-CH,-OH
CH,COCH, —*:_, CH,-CHOH-CH,

@

Vi chat khi 1a LiAlH, hoac NaBH, thi Viét sa dd phdn ting tao thanh alcohol cla ddc
» Aldehyde bi khti tao thanh alcohol bic L. chat sau (dung chat khila LiAIH, hoac NaBH,):
« Ketone bi khii tao thanh alcohol bac I1. a) GH.CHO
b) CH,COCH.CH,
2. Phan iing oxi hoa aldehyde

» Tim hiéu phan iing ciia aldehyde véi nudc bromine
Aldehyde dé bi oxi hod béi mét s6 tic nhin oxi hod tao thanh 6 Cho biét su thay dai so

carboxylic acid tuong ting. oxi hod cla C va Br trong
R-CH=0 —®_s R—-COOH phuong trinh hod hoc GVi
Aldehyde bi nudc bromine oxi hod tao thanh carboxylic acid. du 4. Tir d xéc dinh chat
Vi oxi hod va chat khir
i du 4:
CH,CH=0 + Br, + H,O0 — CH,COOH + 2HBr
acetaldehyde acetic acid
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» Tim hiéu thi nghiém nghién cifu phan ng oxi hoa aldehyde

Thi nghiém 1. Phan (ing cta acetaldehyde véi thudc thi Tollens
(phén (ing trang bac)

Dung cy: 6ng nghiém, coc thuy tinh lén, bép dién hodc dén con.
Hod chit: dung dich sodium hydroxide loang (NaOH), dung
dich silver nitrate 2% (AgNO,), dung dich ammonia 3% (NH,),
acetaldehyde 10% (CH,CHO).

Tién hanh:
Budc 1: Cho 2 — 3 mL dung dich AgNO, 2% vao 6ng nghiém

da riia sach. Thém tii tli dung dich NH, 3% vao va lac
déu cho t6i khi két tha vita tan hét. Thém khoang 1 mL
dung dich acetaldehyde 10% vao 6ng nghiém, lac déu.
bit 6ng nghiém vao céc nudc nong (khoidng 60 °C)
roi dé€ yén. Sau vai phut liy dng nghiém ra khoéi céc.
Quan sit hién tugng va nhan xét ma u sic san phdm trén
thanh 6ng nghiém.

AgNO, + 3NH, + H,O0 — [Ag(NH.),JOH + NH,NO,

diamminesilver{l} hydroxide

Budc 2:

CH.CHO + 2[Ag(NH.),JOH ——
CH,COONH, + 2Ag{ + 3NH, + H,0

Thi nghiém 2. Phan ting cia acetaldehyde vdi dung dich véi
Cu(OH), /OH"

Dung cu: 6ng nghiém, dén con.

Hoa chit: dung dich sodium hydroxide 10% (NaOH), acetaldehyde 10%
(CH,CHO), dung dich copper(1I) sulfate 5% (CuSO,).

Tién hanh:

Budc 1:  Cho vao éng nghiém khoang 2— 3 giot dung dich CuSO,
5%, thém tiép dung dich NaOH 10% lac déu cho dén khi
lugng két tha khong ting thém nia.

Budc 2:  Cho khodng 3 mL dung dich acetaldehyde 10%, lac déu.

Pun néng hon hop. Theo doi sy bién déi mau cla cic
chit trong 6ng nghiém.
Nhiéu aldehyde bi oxi hoa bdi Cu(OH), trong méi trudng kiém
tao thanh acid ton tai dudi dang muoi, Cu(OH), bi khii thanh
Cu,O mau do gach.
CuSO, + 2NaOH —— Cu(OH),+ + Na,S0,
CH,CHO + 2Cu(OH),+ NaOH = e CH,COONa + Cu,04 + 3H,0

copper(l) oxide
{mau dd gach)
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®

7 Xic dinh vai 0 cla
(H.CHO trong phan (ng
trang bac. Tim higu (ing
dung ctia phdn ting trong
thuc tién.

Pé phan ting tring bac thu
duoc két qud tot:

» (anma dng nghiém thtsach.
-B¢ san pham thu duoc sau
phdn (ing trang déu va dep,
& budc 2 can dé yén dng
nghiém trong cic nudic ndng.

CHUY /

8 Vi sao trong phan (g
trdng bac, ngudi ta chi
lam ndng ma khéng dun
s0i hon hop chat phan
ting?

9 Khi cho dung dich NaOH
vao dung dich CuS0, dén
khi két tla khong ting
thém nia, cho biét tén
goi va mau sac ca két
fiia thu duoc

Phéi dam bdo:
Butdc 1: dimgdudung dich NaCH.
Buidc 2: acetaldehyde phai du.




®1Khi tdc dung véi nudc bromine, aldehyde bi oxi hoa tao thanh acid.
+ Phan iing v6i thudc thi Tollens (phan ting trang bac) va
Cu(OH),/OH™ la phan ting dic trung cha aldehyde, thutng
ding d€ nhén biét cic aldehyde.
» Ketone khong tham gia cic phan (ing trén.

3. Phan iing céng va phan ting tao iodoform
2 Tim hiéu phén iing cdng hydrogen cyanide
Hydrogen cyanide (HCN), cong vao nhém carbonyl tao thanh san
pham cyanohydrin (hydroxynitrile).
CH,—CH=0 + H-C=N —» CH.,-CH(OH)}-CN
CH;—CO-CH, + H-C=N — (CH,),C(OH)-CN

» Thi nghiém nghién cifu phan ting tao iodoform
Thi nghiém 3. Phan (ing tao iodoform
Dung cu: éng nghiém, dén con, cdc thuy tinh.
Hoa chit: dung dich iodine trong potassium iodide (L/KI),
dungdichsodium hydroxide 10% (NaOH), acetaldehyde 10% (CH,CHO).
Tién hanh:

Budc1: Cho 2 mL dung dich NaOH 10% va 2 mL dung dich
L/KI vao 6ng nghiém cé chiia 0,5 mL CH,CHO 10%.
Budc 2:  Lac nhe 6ng nghiém, ho nhe 6ng nghiém trén ngon liia

dén con hodc dit vao céc nudc nong, sau do lam ngudi.

4 Hinh 18.3. Phan ding tao iodoform

Sau phan ting, thu dugc két tha vang nhat cia CHIL,. Phuong trinh
hod hoc clia phan ting:

CH,~CHO + 3, + 4NaOH — CHI,{ + H-COONa + 3Nal + 3H,0
Phén ting xdy ra tuong tu d6i voi acetone:

CH,COCH,; + 3, + 4NaOH — CHI,{ + CH,COONa + 3Nal + 3H,0

CHUY /

Trinh bay phuang phdp hod
hoc @€ nhan biét 3 chdt long
riéng biét sau: propan-1-ol
(CH,CH,CH,0H),  propanal
(C(H,CH,CHO) va acetone
(CH,COCH,).

®

10 Tir ddc diém cau tao nao
cla aldehyde, ketone
chiing t6 chiing co thé
tham gia phan ing cing?

11 Thuc hién Thi nghiém 3
tao iodoform. Tir phuong
trinh hod hoc, xac dinh vai
tro cla |, va NaOH trong
phan ting tao iodoform.

Trong thi nghiém bén, tién
hanh 1am ndng deé thay 1o
hon sén pham tao thanh.

Hoan thanh cdc phuang trinh
hod hoc clia cic phan (ing sau:
a) HCHO + [Ag(NH,),J0H —»
b) GH.CHO + Cu(OH),

+ NaOH —
¢) CGH;CHO + H(N —
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®

« Aldehyde, ketone ¢6 phan ting cong véi HCN (ho cdc hop chat sau: methanal, pentan-3-one,
tao thanh sin phdm cyanohydrin. butanone. Hop chat nao trong cac chat trén tham
» Céc aldehyde va ketone c6 nhém methyl canh  gia dugc phan ing tao iodoform? Gidi thich.
nhom carbonyl (CH,CO-) tham gia dugc phan

ling tao iodoform.

0 UNG DUNG CUA HOP CHAT CARBONYL
» Trinh bay iing dung ctia hop chat carbonyl

Formaldehyde: tng dung trong cong nghiép deét, nhua, @
chit déo, xdy ding, my phim, keo dén, thu6c né, gidy than, muc 12 Boc thng tin vé nhiing

mdy photocopy, ... Ngodi ra, formaldehyde dugc sit dung trong ing dung cla mot so
nong nghiép va thuy sin. hap chdt carbonyl thung
Acetaldehyde dugc diing nhiéu trong téng hop hiiu co. Vi du san gép, tinh bay cic dng

dung cla formaldehyde,

xuAt acetic acid, acetic anhydride, butanol, ... ‘
acetaldehyde va acetone.

Acetone la dung méi tét trong san xudt to nhin tao, thudc sing
khong khoi, ding dé pha lodng nhua polyester va dugc st dung
trong céc chit tay ria. Acetone la nguyén liéu dé tong hop nhiéu

chit hitu c¢o nhu chloroform, iodoform, methyl methacrylate, @

thudc an thin sulfonal, ... Vi sao acetone duoc ding
Benzaldehyde dugc dung dé san xudt phim nhuém va nhigu  lam dung moi Gé lau son
hod chit khic nhau. mong tay?

O pIEU CHE
> Tim hiéu cac phuong phép diéu ché hop chat carbonyl
1. Acetaldehyde

"

Tt ethene (ethylene) A Acetone dé lau
2CH,=CH, + 0, —2%.%% , 2CH,CHO son moéng tay
2. Acetone

Tii cumene (isopropylbenzene):

H,C—CH—CH, OH

1.0,
2. H_.0, dung dich H,S0, loding

» HC—C—CH, +
Il
o}

cumene acetone phenol

©

» Aldehyde va ketone c6 nhiéu ting dung trong sian xudt va doi song hiang ngay.
« Acetaldehyde dugc diéu ché tii C,H,. Acetone dugc diéu ché tii cumene.
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1. Hoan thanh thong tin con thiéu vao bing theo mau sau:

Ten goihop cht | Cong thc i taot

? (CH,),CHCHO ) ?

[#]
| ? /\)I\ !
benzaldehyde ? ? ?

[#]
? ? ;,ﬂijﬂ :
: p-CH,C;H,CHO ; :

2. Cho céc chét sau: (1) C,H,, (2) C,H.OH, (3) CH,CHO. Sip xép cic chit theo
chiéu tang dan nhiét do soi va do tan trong nudc. Giai thich.

3. Viét cong thiic cdu tao cic hgp chit carbonyl cé cong thiic phan ti C.H,,0.
Goi tén theo danh phip thay thé va tén thong thudng (néu co) cia cac dong phan.

4. Khi do phé IR ctia hgp chit X thu duogc két qua ¢ hinh dudi:

100 ‘**wr‘“\\
g
(17
3 |
o |
£ 5=
-
"
0 B N T N N R R (N N I N R R o I N D I I )

4000 3500 3000 2500 2000 1500 1000 500
S6 séng (em™)
Bing phuong phdp phin tich nguyén t6, xdc dinh dugc thanh phédn cic
nguyén t6 ciia hgp chat X chiia 66,66 %C, 11,11 %H vé khéi lugng, con laila O.
Trén pho MS ciia X, c6 peak ion phan tii [M'] co gia tri m/z biang 72.
Chit X bi khii béi LiAlH, tao thanh alcohol bic I1. Xdc dinh cong thiic ciu tao
cla X.
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10 CARBOXYLIC ACID
| MuCTIEU | 1

# - Néu dugc khai niérm vé carboxylic acid.
~ Viét dugc cong thiic ciu tao va goi duoc tén mdt s6 acid theo danh phap

thay thé (C1 - C5) va mét vai acid thudng gdp theo tén thong thudng.

- Trinh bay dugc dac diém cdu tao va hinh dang phan tlr acetic acid.

— Néu va giai thich dugc dac diém vé tinh chat vat li (trang thdi, nhiét do
s6i, tinh tan) clia carboxylic acid.

~ Trinh bay dugc tinh chat hod hoc co ban cla carboxylic acid: Thé hién
tinh acid (Phan (ing véi chat chi thi, phan Ung vai kim loai, oxide kirm loai,
base, mudi) va phan Ung ester hoa.

~ Thuc hién dugc thi nghiém vé phan Uing clia acetic acid (hoac citric acid)
v@i quy tim, sodium carbonate (hoac calcium carbonate), magnesium;
diéu ché ethyl acetate (hodc quan sat qua video thi nghiém); mé ta dugc
cac hién tugng thi nghiém va gidi thich dugc tinh chat hod hoc clia
carboxylic acid.

— Trinh bay dugc tng dung cta mot s6 carboxylic acid théng dung va
phuong phap diéu ché carboxylic acid (diéu ché acetic acid bang
phuong phap lén men gidm va phan tng oxi hoa alkane).

e g

@M@t s6 loai acid hiu co dugc dung trong,
thuc phdm nhu acetic acid, lactic acid.
Thudng gap nhat la carboxylic acid, cé nhiéu .

trong ty nhién nhu trong thanh phan cda cac —
loai trdi cay, chung gay ra vi chua va mét so mEJi Butyric acid
quen thudc. Carboxylic acid la gi? Nhing tinh chat (c6 trong bo)

nao dac trung cho carboxylic acid?

@ KHAI NIEM - CAU TRUC - DANH PHAP e ) & \-
3 Tim hiéu vé khai niém, ciu tric cia carboxylicacid ~ Lacticacid (cétrong  Citric acid (c6 trong
* siia chua) qua cam, chanh)
Y 0 ® A Mét sé carboxylic acid trong tu nhién
‘I:; (l__.! va trong cudc séng
H OH © EI} |
®
formic acid (H-COOH) oxalic acid (HOQC-COOH)
<
¢’ )
HOOC COOH - S .
/\J:; | | ?_;}_‘ 1 Quan sat Hinh 19.1 hay néu dac diem chung
€ i 2 4 Vé cau t3o clia carboxylic acid, néu diem khdc
vé cdll tao clia carbaxylic acid so vi cdu tao

propane-1,2,3-tricarboxylic acid (HOOC-CH.CH{COOH)CH:~COO0H)

clia aldehyde va ketone.
A Hinh 19.1. Ciu tric phan tif clia mét 56 carboxylic acid
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Nhoém chiic carboxyl (-COOH) gébm nhom hydroxy (-OH) lién két véi nhém
carbonyl (:C =€},
Cac hgp chit chiia nhom carboxyl goi la carboxylic acid.

Carboxylic acid trong phan ti ¢o 1 nhém -COOH goi la monocarboxylic acid
hay con goi la acid hiiu co don chiic.

Vidu l: C,H:COOH: propionic acid
CH,=CHCOOH: acrylic acid

@CDDH: benzoic acid

Carboxylic acid chita tif 2 nhom chitc COOH trd lén goi la acid hitu co da chuic.
Vi du 2: HOOC-CH,-COOH: malonic acid

HDDC/\I/\CDDH: propane-1,2,3-tricarboxylic acid

COOH @

Formic acid (HCOOH), acetic acid (CH,COOH), propionic 1. Hay viét cing thifc cdu tao
acid (C,H,COOH), ... tao thanh day dong ding carboxylic acid  cila cic carbowylic acid don
don chiic, no, mach hé ¢6 cong thic chung C H,, . ,COOH (n = 0). chiic ¢ cong thifc phan i

H0..
» Trinh bay déc diém cau tao, hinh dang phan tif va tinh chat ciia GO,

aceticacid

H

HEEXC_E//G: L C N
|-/ \O_H : =

A\ Hinh 19.2. Ciu tao va md hinh phan tii cha acetic acid

Acetic acid nguyén chat 1a chét long, mii x6c, dé gay bong da.
Acetic acid nguyén chit dong déc ¢ 16 °C tao thanh tinh thé giéng
nudc da dugc goi la "acetic acid bang’.

@)

« Carboxylic acid 1a hop chdt hiiu co ma phan tit 6 nhém carboxyl (-COOH)
lién két truc tiép vai nguyén tii carbon (cta géc hydrocarbon hodc cia nhém
—COOH khic) hodc nguyén tit hydrogen.

» Cong thiic chung ctia carboxylic acid don chiic, no, mach hé: C H
(n=0).

COOH

2n+l

2. Hiy chi ra hop chat
carboxylic acid trong 6 cdc
chat sau day: CH,CHO (1),
(H.O0H (2), CH,=CH-C00H
(3), HOOC—COOH (4).
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2 Viét cdng thiic ciu tao va goi tén mét sd carboxylic acid
Bang 19.1. Céng thiic ciu tao va tén goi clia mét sé carboxylic acid

HCOOH methanoic acid formic acid i B(h Qo tén Gw“
acd theo danh phdp

CH,COOH ethanoic acid acetic acid thay thé

CH,CH,COOH propanoic acid propionic acid

CH,CH.CH,COOH butanoic acid butyric acid

CH,[CH,],COOH pentanoic acid valeric acid

CH,=CHCOOH propenoic acid acrylic acid

CH,=C(CH,;)COOH 2-methylpropencic acid | methacrylic acid

HOOC-COOH ethanedioic acid oxalic acid

HOOC-[CH,],~COOH hexane-1,6-dioicacid | adipic acid

CsH:COOH benzoic acid benzoic acid

1. Goi tén theo danh phap thay thé clia cac carboxylic acid sau:

a) (CH,),CH—CO0H b} (CH,).(—CO0H

¢) (H,(H=CH—CO0H d) CH,CH=C(CH,)—CO0H
2. Viiét cong thifc cau tao clla cic carboxylic acid cd tén sau:

(a) Propanoic acid {b) Pent-3-enoic acid

3. Viét cong thifc cdu tao cic dong phan add co cdng thic phan tl GH,,0,. Goi tén theo danh phap
thay thé clia cac dding phan da.

®

Tén theo danh phdp thay thé cta carboxylic acid don chiic, mach hé:

Mach chinh ld mach carbon dai nhit chifa nhém -COOH.
Dinh s6 nguyén tii carbon clia nhém -COOH 1a 1.
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& TINH CHAT VAT L

2 Tim hiéu dac diém vé trang thai, nhiét do séi va tinh tan cia
carboxylicacid
Bang 19.2. Théng sd vat li ca mat s6 carboxylic acid”™

HCOOH Léng 100,7 Tan vo han
CH,COQOH Long 1178 Tan vd han
C,H.COOH Ling 141,0 Tan vi han
CH,CH,CH,COOH Ling 163,0 Tan vi han
CH,[CH,}.COCH Long 186,3 4,0
CH,[CH.],COOH Ling 206,0 1,1
CH,=CH-COQOH Ling 1416 Tan vo han @
C,H.COOH Rin 2490 03 3 So sanh nhiét dd soi cla
- butanoic add vdi nhiét
HOOC-COOH Rdn 365,0 8,6 d sbi cia cic chit rong
Do ciu tao cia nhém carboxyl nén carboxylic acid c6 kha ning bang sau. Giai thich.
tao thanh lién két hydrogen bén viing hon lién két hydrogen j
gitia cic phin ti alcohol, do d6 dnh hudng lén dén tinh chét Chit |
vat li ctia ching. i
Butane (CH:(H(H:(H; —U,S
AT D"'H_D\ Butanal | CHCHCHCHO | 76
R—{ >—R R% e Butan-1-ol | CH.CH.(H,CH:0H | 17,7
SV O Herey—yq | Butanoicacid | GH.CHCHCOOH | 163,0
/ 4 Vi sao acetic acid tan vd
4 han trong nudc’
Lign két hydrogen Lién két hydrogen gilia cdc
dang dimer phén tl carboxylic acld va nudc
" " )
NN i
H H - dfn Nier 4o S0I Cua cac C
o 43 Y o o sau, giai thich.
R (1) CH, (2) GH.C00H
Li&n két hydrogen gilta cac phan tl carboxylic acid (dang polymer) (3) CJHSCH[} (4) []H?[H

A\ Hinh 19.3. Lién két hydrogen gidia carboxylic acid va nuédc,
gilfa cdc phan td carboxylic acid wdi nhau

Nhiét do soi cta carboxylic acid cao hon nhiét do soi ctia alcohol, aldehyde,
ketone tuong ting vi co lién két hydrogen gitia 2 phan tii hoac gitia nhiéu phén ti.

a Ngudn: William H. Brown, Thomas Poon, Introduction to Organic Chemistry (2016), Wiley Binder Version (USA).
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Nhd kha ning tao lién két hydrogen véi nudc, cac carboxylic acid
ddu day tan v6 han trong nudc. D6 tan gidm din theo dé ting
chiéu dai mach carbon.

&) TINH CHAT HOA HOC

i

R_C/CD———H
A\N¢

O
Nhém >C=0 hut electron nén lién két O—H trong carboxylic acid
phén cuc hon so vai alcohol, phenol.
Trong dung dich midc, carboxylic acid phan li theo cin bﬁng:
RCOOH —— RCOO + H*
Bdng 19.3. Gia tri K, cia mét s& carboxylic acid & 25 °C"'

Caboxylicagd | K |
HCOOH 1,6% 107
CH,COCH 13x10°
CH,CH,COOH 1,34x10°
CH,CH.CH.COQOH 1,55 % 107°
C:H.COOH 6,610
1. Tinh acid

» Thinghiém tinh acid ctia carboxylicacid

Thi nghiém 1. Tinh chat acid cta carboxylic acid

Dung cu: 6ng nghiém, kep go, 6ng hit nho giot, thia ldy hoa chat.

Hoad chit: acetic acid (CH,COOH), sodium carbonate (Na,CO,)

hodc dad voi (CaCO,), magnesium (Mg), quy tim.

Tién hanh:

Budc 1: Dung ong hat nho giot, nho vai giot dung dich acetic
acid lén mau gidy quy tim.

Budc 2:  Chovao 2 6ng nghiém, méi 6ng khodng 2 mL dung dich
acetic acid.

Budc 3:  Cho vao 6ng nghiém thii nhat vai midu magnesium, vao
6ng nghiém thi hai 1 thia sodium carbonate (hodc vai
mdu dd voi nho).

Acetic acid chi phan li mét phin thanh hydronium cation H,0".

CH,COOH + H,0 == CH,COO0O + H,0"

Carboxylic acid thé hién tinh acid yéu.

©

5 Tirdicdiém ciutaonhom
carboxyl, du doan tinh
chdt hod hoc ddc trung

cla hop chat carboxylic
acid

6 Biét K, (hdng sd phan
li acd) cla R—COOH
theo biéu thic sau:
( _ [H1[RC00]

*" [RCOOH]
Dua vao Bang 193,
nhdn xét vé tinh adid cla
carboxylic acid. Néu tinh
chdt hod hoc ddc trung
ctia ching.

7 Tién hanh Thi nghiém
1 theo hudng dan. Néu
hién tugng xdy ra. Gidi
thich va viét phuong trinh
hod hoc clia phan ting.

@

Hay Iua chon hod chdt hap
lidé lam sach ldp cin trong
cac dung cu dun va chia
nudc néng. Gidi thich.

™ Nguén: Maitland Jones. Jr, Steven A. Fleming, Organic Chemistry (2014, 5" edition), W. W. Norton & Company.
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1. Hoan thanh cac phuong trinh hod hoc cla cac phdn tng sau:

a) ((H)(HCOOH+CG—  b)HOOC—COOH +NaOH—  ¢JHCOOH+Na,(0,—  d) GH,CO0H+ (w0 —
2. Trinh bay cdch phan biét cac dung dich sau bang phuang phdp hed hoc ethanol, acetaldehyde, acetic add va acrylic adid.

2. Phan ting ester hoa
» Thinghiém diéu ché ethyl acetate

Thi nghiém 2. Phan (ing ester hoa

Dung cu: gia sit, dén con, coc thuy tinh 250 mL, 6ng nghiém,

6ng dan khi, nit cao su c6 khoan 16.

Hoa chat: con 96°, acetic acid (CH,COOH), dung dich sulfuric acid

dac (H,S0,), dung dich sodium chloride bao hoa, di bot, nudc da.

Tién hanh:

Budc 1:  Cho vao 6ng nghiém 2 mL con 96" va khodng 2 mL acetic
acid. Cho tiép khodng 2 mL dung dich H,S0O, dam dac,
viia cho vifa lic éng nghiém. Cho thém vii vién da bot
vao 6ng nghiém. Pay 6ng nghiém bing nut co éng din
khi xuyén qua.

Budc2: Lap 6ng nghiém diéu ché vao gid sit nhu Hinh 194.
Ong nghiém thu sin phim c6 cho sin khoing 2 mL
dung dich NaCl bao hoa va dugc dat trong 1 coc nudc da.

Con 958°
+ acetic acid
+ H]SD.qdu'

A Hinh 19.4. Phan ling ester hod

Buidc 3: Dung dén con ho nong déu 6ng nghiém réi dun tap trung
& day ong nghiém. Khi trong 6ng nghiém thu san pham
tao thanh khodng 1 mL chit long thi ngling dun. Pua
6ng nghiém thu sdn phdm ra khéi céc.

Budc 4: Quan sat trang thai cia san phdm. Ly tay phay nhe trén
miéng 6ng nghiém va nhan xét mii san pham.
Carboxylic acid tac dung véi alcohol tao sin pham la ester va nudc.
Phén ting ester hoa 1a phan ting thuan nghich, xdy ra chim & diéu

kién thudng.
o)
I P T + HO
fﬂ\‘ _______ 25 =L
MG [O-H-. H HC™ “OCH,

ethyl acetate (cé mui dac trng)

@

8 Tién hanh Thi nghiém 2
theo cac budc. Quan sit,
néu hién tugng.

Dau hiéu nao gidp nhdn
biét co san pham mdi
dugic tao thanh? Giai thich.

9 Néuvai trd cla dung dich
H.50, ddc, d2 botva dung
dich NaCl bdo hoa.

10 Néumat s bién phdp dé
nang cao hiéu suat cia
phdn tng.

% phdn ting tao thanh ester
6 cong thic (H,-C00-CH,
fif acid va alcohol tuong ting.
Tim hiéu ting dung cla ester
trén trong thuc tien.

CHUY /
(an than vdi sulfuric acid déc,
deo kinh bdo hd, gang tay khi
lam thi nghiém.
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Carboxylic acid c6 nhiing tinh chit hoa hoc:

- Lam déi mau gidy quy tim.

— Phan ting vdi mot s6 kim loai, oxide base, base, mudi, ...
— Véi alcohol tao phan ting ester.

&) UNG DUNG CUA MOT S6 CARBOXYLIC ACID THONG DUNG
2 Tim hiéu éing dung clia mét sé carboxylic acid

1 # &
2 llﬂ 11 Quan sat Hinh 19.5, néu
i ‘ L9 “

mot 50 Ung dung cla
Ting hap hitu co San xust xa phong carboxylic acid

Tang hop palymer m
TR

(dng nghiép dét ==
; ——
Cghe WO0i
TN
Dugc phém

A Hinh 19.5. Mét s6 (ing dung clia carboxylic acid

Formic acid dugc ding lam chat cim mau trong cong nghiép nhudm, da, cao su,
ma di¢n, sap va lam dung moi.

Acetic acid dugc ding d€ sin xuidt cidc hgp chdt hod hoc: vinyl acetate
(CH,—~COOCH=CH,), acetic anhydride ((H,C—CO),0) va acetate ester
(CH,—COO-R).

Lactic acid (CH,CH(OH)COOH) la hop chat c6 vai tro quan trong doi voi
stic khoé con ngudi, cé chiic nang bao vé trang thdi can bang cta vi sinh vit trong
duong rudét va ha dé pH. Lactic acid dugc ding trong linh vuc thuc phim nhu
bdo quan rau qua, sin xuit banh keo, siia chua, bia, rugu va cic dé uong khic.
La thanh phin quan trong trong nganh cong nghiép mi phim.

Propanoic acid dugc st dung lam chat bao quan thuic phim, sdn xudt mét s6 thudc
trii sau, dugc phdm va san xudt cic ester lam dung méi hay tao mui nhan tao.
Benzoic acid dugc ding trong tong hgp phim nhudm, trong y hoc va cong
nghiép dugc pham.

Acrylic acid va methacrylic acid dung dé€ tong hop polymer.
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Carboxylic acid c6 nhiéu ting dung trong cac linh viic nhu: thuc phim, dugc

phdm, mi phim, y t€, phim nhudm, ...

&) PIEU CHE

2 Tim hiéu phuong phap diéu ché carboxylic acid
Phuong phéip lén men gidm: St dung men gidm dé oxi hod ethanol
bang oxygen khong khi thanh acetic acid.
CH,CH,OH + 0, —mxgimB7C-0C , cH COOH + H,0
Phuong phap oxi hoa alkane:
Oxi hod khong hoan toan céc alkane tao thanh cac carboxylic acid.
2R-CH,~CH,-R' + 50, —*"_3 2RCOOH + 2R'COOH + 2H,0

Vi du 3: Acetic acid dugc san xudt tii butane (C,H,,) c6 xic tic &
nhiét d6 cao.

2C,H,o + 50, LM CS 5 4CH,COOH + 2H,0

Acetic acid co6 thé dugc diéu ché bang phuong phap 1én men giam
hodc tif butane.

® :

Formic acid hién nay duoc san xuat bang cich cho methanol tac dung vdi carbon
monaxide khi ¢d xic tac thich hop tao ra methyl formate, sau do, tién hanh thuy phan
methyl formate tao san pham formic acid.

(H,0H+C0 —*—> HCOOCH,

HCOOCH, + H,0 — HCOOH + CH,0H
Biéu ché acetic acid bdng phuong phap carbonyl hod methanol.

(H,0H + (0 —— (H,CO0H
Do methanol va carbon monaxide duoc diéu ché tit methane c6 san trong khi thién

! nhién va khi md ddu nén chi phi san xudt &, tao san pham vai gid thanh thap.
A

®

12 Phuong phip diéu ché
acetic acid bang cach lén
men gidm can thuc hién
trong nhiing diéu kién
ndo! Gidi thich. Néu (ng
dung trong thu tién cda
phuong phap trén.

©,

Tim hiéu phiong phap lén
men giam va thuc hanh
lam gidm dn tlr cdc nqudn
nquyén lieu cd san dé s
dung trong gia dinh.
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1. Viét phuong trinh hod hoc cic phan ting theo sg d6 sau, ghi ro diéu kién cia
phan ting (néu cd):
CH,=CH, - CH,CH,0OH — CH,COO0C,H,
2. Xdc dinh cdc chit X, Y, Z va hoan thanh cic phin (ing sau:
a) sodium hydroxide + X — sodium methanoate + nudc
b) 3-methylbutanoic acid + Mg - Y + Z
3. Bang kién thiic hod hoc, em hay gidi thich cac cach lam sau day:
a) Khi d6 diing c6 dém gi, st dung gidm dé lau chii, vét gi sé hét.
b) Khi thuic hién lén men rugu cin 1 kin, con khi lén men gidm can dé thoing.

4. Diéu ché ethyl acetate bang cich cho 6 gam acetic acid tic dung véi 5,2 gam
ethanol cé xic tic la dung dich sulfuric acid dic va dun néng, thu dugc
5,28 gam ester. Tinh hiéu sudt ctia phan tng.



Thuat ngir

Giai thich

nhién liéu duoc tao thanh bdi qua trinh phan huy ki khi cta cac

trong cau tric l3p dilap lai nhiéu lan nhing mat xich co ban.

nhiénliguhodthach | i h vat chét bi chén vui va bién d8i hang triéu nim trudc. %8
hai (hay nhiéu) phan t& két hop véi nhau dé tao thanh mét

phiniing ciag phan tif hop chat hiu ¢ 16n han. o
hai hay nhiéu nguyén tif (nhém nguyén t) bi tich ra khéi

phan iing tich hop chét hiu co ma khéng cé nguyén tir hay nhém nguyén tr = 96
nao thay thé.
maét nguyén ti (nhom nguyén ti) & phan ti hiu co bi thé bdi mot

phan dng thé nguyén tif ("hém nguyén tif) khéc. =
hop chat co lugin an t lén (ho cao phan td) va

20l dp chat cé khéi lugng phan td 16n (hop chat phan td) 60
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Nhi xudt bin Gido duc Viégt Nam xin trin trong cam on
cic tdc gid cd tac phim, tr lién dwoc siv dung, trich din
trong cudn sdich niy.

Chiu trach nhiém xuét ban:
Téng Giam déc HOANG LE BACH

Chiu trach nhiém néi dung:
Téng bién tap PHAM VINH THAI

Bién tap ndi dung: PHAM BAO QUY — PHAM CONG TRINH
Thiét k& 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 BDINH
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Nha xuit bin Gido duc Viét Nam xin trin trong cim on
cde tde gid cé tdc phim, tw ligu dwge sie dung, trich din
frong cuon sich nay.

Chiu trach nhiém xuét ban:
Téng Giam déc HOANG LE BACH

Chiu trach nhiém ndi dung:
Téng 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

Ban quyén thudc Nha xuét ban Gido duc Viét Nam.

Tét ca cac phan cla ndi dung cubn sach nay déu khong dwoc sao chép, luu trir,
chuyén thé dwéi bat ki hinh thire ndo khi chwa cé sw cho phép bang van ban cla
Nha xuat ban Gido duc Viét Nam.

HOA HOC 11 (CHAN TRGI SANG TAO)
M3 sb:

[ J— ban, (QP in 56 ....) khd 19 x 26,5 cm

Ebomxg i o niinnn

T | TSR

S6 DKXB:

S6QDXB: ... ngay .... thang .... ndm 20...

In xong va nop lwu chiéu thang ... nam 20...

Ma so ISBN:
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HUAN CHUONG HO cHI MINH

B
5.

o o 1 L

BO SACH GIAO KHOA LGP 11 - CHAN TRO1 SANG TAO

Toan 11, Tap mat

Toan 11, Tap hai

Chuyén dé hoc tap Toan 11
Ngirvan 11, Tap mot

Mgirvan 11, Tap hai

Chuyén dé hoc tap Ngii van 11
Tiéng Anh 11

Friends Global - Student Book
Lich st 11

Chuyén dé hoc tap Lich sir 11

10.Dialin
11. Chuyén dé hoc tip Biali 11

Kich hoat dé mé hoc ligu dién t: Caa |dp nhd trén tem
& phin ma 6. Truy cip httpz/hanhtrangso.ncbgd.wn

12
13.
14.
15.
16.
17.
18.
1.
20.
21.
2.
5.
24,

Cac don vi dau moi phat hanh
CTCP Pau tu va Phat trién Gido duc Ha Moi

CTCP Sach va Thiét bi Gido duc mién Bac

CTCP Dau tu va Phat trién Gido duc Da Nang
CTCP Sach va Thiét bi Gido duc mién Trung
CTCP Diu tu va Phat trién Gido duc Phuong Mam
CTCP Sach va Thiét bi Gido duc mién Nam

CTCP Sach va Thiét bi Gido duc Clu Long

« Mién Bac:
¢ Mién Trung:

.
« Mién Nam:

Gido duc kinh t& va phap luat 11

Chuyén dé hoc tap Gido duc kinh té va phap ludt 11
Vatli1

Chuyén dé hoc tip VatIi 11

Hoa hoc 11

Chuyén dé hoc tap Hod hoc11

Sinh hoc 11

Chuyén dé hoc tap Sinh hoc11

Am nhac 11

Chuyén dé hoc tap Am nhac 11

Hoat ddng trai nghiém, hudng nghiép 11 (1)
Hoat ding trai nghiém, hudng nghiép 11 (2)
Gido duc quéc phong va an ninh 11

Sach dién tu: http://hanhtrangso.nxbgd.vn

v nhdp mi 58 tai bifu tugng chis khad.
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