Ba AXIT CACBOXYLIC :
61 TiNH CHAT HOA HOC, DIEU CHE
VA UNG DUNG

e Hiéu mai lién quan gitra cdu tric va tinh chat cia nhom cacboxyl.
® Biét van dung kién thirc ca vao phan ing cia géc hidrocachon cla
axit cacboxylic.

e Biét phuong phap diéu ché va ing dung cua axit cachoxylic.

| - TINH CHAT HOA HOC

1. Tinh axit va anh huong cua nhoém thé

Do mat d6 electron ¢ nhém OH dich chuyén vé phia nhém C=0, nguyén tir H
cta nhdm OH tr& nén linh dong nén axit cacboxylic dién li khong hoan toan
trong nuGe theo can bang :

[H,0"J[RCOO™]
~ [RCOOH]

R-COOH + H,0 2 H,0*+R-CO0™ ; K,

K, 1a mifc do lue axit : K, cang 16n thi axit cang manh va nguoce lai. Lyc axit cha
axit cacboxylic phu thudc vao cdu tao cia nhém nguyén tir lién két véi nhom
cacboxyl (ki hiéu chung Ia R).

Axit cacboxylic la nhitng axit yéu. Tuy viy, ching c¢6 diy du tinh chat cia mot
axit nhu @ lam do quy tim, tdc dung véi kim loai giai phong hidro, phan ing véi
bazo, diy dugc axit yéu hon ra khoi muéi.

e Trong cic axit no don chiic, axit fomic (R la H) manh hon c4. Céc nhém ankyl
ddy electron vé phia nhém cacboxyl nén 1am giam luc axit :

H - COOH CH;-»COOH CHCH,-»COOH CH;[CH,],»COOH
K, (25°C):17,72.10°  1,75.10°® 1,33.10° 1,29. 107

e Cac nguyén tir c6 do am dién 16n & goc R hiit electron ciia nhém cacboxyl nén
lam tang lyc axit.
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Thi du :
CH; »COOH Cl«CH,«COOH F-CH,«COOH

K,(25°C): 1,75.10°° 13,5.10°° 26,9.10°

2. Phan img tao thanh dan xudt axit

a ) Phan ng véi ancol (phan tng este hoa)
e Thuc nghiém : Trong nhimg binh thuy tinh han kin chita hén hop phan iing,
duodc dun néng & 80°C. Sau phan (ing, chuidn do bang dung dich NaOH 1M ta
xdc dinh duge luong axit axetic, tir dé tinh dugc s6 mol este, ng, & méi binh. Két
qua thue nghiém duge biéu dién trén dé thi ¢ hinh 9.4,

ng(mol)

—= Thuy phan este

-o- Este hod

T S S S T

Hinh 9.4. Su phu thubc s6 mol este tao thanh vao
thai gian phan tmg.

o Nhan xét : Phan tmg cia 1 mol axit axetic va 1 mol ancol etylic (xic tdc axit)
dat t6i gi6i han 1a tao ra 2/3 mol este, con du 1/3 mol axit axetic va
1/3 mol ancol etylic. Khi xuat phat tir 1 mol este va 1 mol nu6c (xtc tac axit) thi

thu duoc 1/3 mol axit axetic, 1/3 mol ancol etylic, con du 2/3 mol este, tic la
cting dat t6i gidi han trén.

o Két luan : Phan img clia axit axetic véi etanol xiic tdc axit 1a phan img thuén nghich
- R
CH,~C-OH + C,Hs~ O-H == CH3~C-OCH 3+ H 0

0 O
axit axetic etanol etyl axetat
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Mot céch téng quét, phan (g gifta axit cacboxylic va ancol dugc viét nhu sau

-
————————— ¥

R—(l.F:—OH+HI—OR‘ =—= R (i_;,-OR'*' H,O

0O O

axit cacboxylic  ancol este
Chiéu thuan 1a phan g este hod, chiéu nghich la phin iing thuy phan este.
b) Phan ting tich nudce lién phan tr
Khi ding P,05 lam xiic tdc, hai phéan tir axit tich di mot phan ti nudc tao thanh
phan tr anhidrit axit. Thi du :
CH, —E—O-H+H-0—E~CH3{'§§ CH;—C-0-C-CH; viét gon 1a (CH,C0),0

I I
O O O O

axit axetic anhidrit axetic

3. Phan tmg ¢ goc hidrocacbon

a) Phan g thé o goc no
Khi ding photpho (P) lam xiic tiac, Cl chi thé cho H & cacbon bén canh nhém
cacboxyl. Thi du :
CH,CH,CH,COOH + Cl, 2> CH,CH,CHCOOH + HCI
Cl

b) Phan trng thé ¢ goc thom
Nhom cacboxyl & vong benzen dinh hudng cho phan ting thé tiép theo vio vi tri
meta va lam cho phan tmg khé khan hon so véi thé vao benzen :

DEN
H,50,
@COOH + HNO; ——» @COOH + H,0
axit benzoic axit m-nitrobenzoic

¢) Phan ing cong vao goc khong no
Axit khong no tham gia phan (ng cong H,, Br,, Cl,... nhu hidrocacbon khéng no.
Thidu :

CH;[CH, },CH=CH[CH,];COOH + H, —> CH;[CH,,CH,CH,[CH],COOH
I

axit oleic axit stearic
CH3CH=CHCODH + Brz — CH3CHBT—CHBFCOOH
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Il - DIEU CHE VA UNG DUNG
1. Diéu ché

a) Trong phong thi nghiém

¢ Oxi hoa hidrocacbon, ancol.... :

CgHs—CH; —%4; C(H;COOK —3%- CgHs~COOH
H> O, t?

e Di tir din xuat halogen :

R-X XN, R_c=N 1297 p_cooH

b) Trong cong nghiép

" X

Axit axetic dugc san xudt theo cdac phuong phap sau.
e Lén men gidm la phuong phédp cé nhat, ngay nay chi con ding dé san xudt
gidm an :

CH,CH,0H + 0, ?ng’ CH,COOH + H,0
5-30°

* Oxi hod andehit axetic trude day 1a phur{mg phédp chu yé€u san xudt axit axetic :
CH,CH=0 + ——0-,. CH,COOH

e Di tir metanol va cacbon oxit, nh xtc tac thich hgp la phuong phip hién dai
san xudt axit axetic :

) 0
CH;OH + CO " CHCOOH

Vi metanol va cacbon oxit déu dugc diéu ché tir metan c¢6 sin trong khi thién
nhién va khi diu mo nén phuong phédp nay cho axit axetic véi gia ha nhat.

Ung dung

a) Axit axetic

Axit axetic duoc ding dé diéu ché nhiing chat c6 ing dung quan trong nhu : axit
cloaxetic (dung tong hop chat diét co 2,4-D ; 2,4,5-T...), mudi axetat cia nhom,
crom, sét (ding 1am chit cim mau khi nhuém vai, sgi), mot so este (lam duge
liéu, huong liéu, dung moi....), xenlulozo axetat (ché to axetat)....
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b) Cac axit khac

Cic axit béo nhur axit panmitic (C,sH;,COOH), axit stearic (C,,H;;COOH).... dugc
dung dé ché xa phong. Axit benzoic dugc diing trong téng hop phdm nhu6ém,
nong duge,... Axit salixylic dung dé ché thuéc cam, thudc xoa bép,
giam dau,...

Cac axit dicacboxylic (nhu axit adipic, axit phtalic,...) dugc dung trong séan xuat
poliamit, polieste dé ché to sgi téng hap.

BAI TAP

g B

Viét phuong trinh hoa hoc clia cac phan (g dé minh hoa :
a) Axit axetic c6 day di tinh chat cliia mét axit.

b) Axit axetic 1a mét axit yéu, nhung van manh hon axit cacbonic ; cén phenol 1a mét
axit y&u hon axit cacbonic.

Hay dién chir D (dung) hodc chir S (sai) vao cac dau [ ] & mdi cau sau :

a) Gidm an lam do quy tim. [ ]

b) NuGc ép tir qua chanh khéng hoa tan dugc CaCO,. [ ]

c) Dung axit axetic tay sach dugc c&n bam & trong phich nudc néng. [ ]

d) Phan (ng cua axit axetic vdi etanol I& phan (mng trung hoa. [ ]

Hay sap xép cac axit trong cac day sau theo thif tu tang dan luc axit :

a) CH,COOH, Cl,CCOOH, CI,CHCOOH, CICH,COOH.

b) CICH,CH,CH,CO0OH, CH4CH(CI)CH,COOH, CH,;CH,CH(CI)COOH,
CH,CH,CH,COOH.

Hai binh nhu nhau, binh A chira 0,50 lit axit clohidric 2M, binh B chita 0,50 lit axit
axetic 2,0 M, dugc bit kin bdi 2 béng cao su nhu nhau. Hai mdu Mg khéi lugng nhu nhau
dugc tha xuéng cling mét Itic. Két qua sau 1 phut va sau 10 phit (phan (mg da két thic)
duoc thé hién nhu & hinh dudi day. Hay nhan xét va giai thich.

(A) Khéidiu (B) (A) Sau1phat (B) (A) Sau10phit (B)
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5. Viét phuong trinh hoa hoc clia phén (ng khi cho axit acrylic tac dung I&n Iugt véi cac

gl'

chat sau :
a) CgHs—ONa b) NaHCO, ¢) Hy(xt Ni, t°)
d) Br, trong CCl, e) P,Og
. Hoan thanh cac so dé phan (ing sau (cac chif cai chi sdn phdm hitu cd chinh) :
a)CH,CH=0 —HN, A Mo, g
b] CzHSBf Mg, ete A COz B HCI c

_ t°. P xt
¢) CH,=CH-COOH ———— D

Hay phan biét cac chat trong cac nhém sau :

a) Etanol, fomalin, axeton, axit axetic ; b) Phenol, p—nitrobenzandehit, axit benzoic.

D& trung hoa 40,0 ml gidm cén dung 25,0 ml dung dich NaOH 1,00 M. Coi khéi Iugng
riéng ciia gidm khéng khac khéi luong riéng cla nudc. Hay tinh néng d6 % cla axit
axetic trong mau gidm néi trén.

. Thém nuéc vao 10,0 ml axit axetic bang (axit 103%, D = 1,05 g/ cm?®) dén thé tich

1,75 lit & 25 °C rdi dung may do thi thdy pH = 2,9.

a) Tinh néng d6 mol clia dung dich thu dudc.

b) Tinh @6 dién li a cha axit axetic & dung dich néi trén.

c) Tinh gan ding hang sd can béng cla axit axetic & 25 °C.
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SOu ligu

L 2% 8i AN TRONG SUA CHUA

Khi nghién ctu cac chdt két tinh thu dugc trong qua trinh lam rugu nho,
Béc-zé-li-uyt (Berzelius, 1831) va L. Pa-sto (Louis Pasteus, 1860) da phdt hién dugc cac
dang khac nhau cua "axit nho" c6 cung cong thuc cdu tao la HOOC-CH(OH)-CH(OH)-
COOH (goi la axit tactric), c6 mgi tinh chat hoa hoc giéng nhau, nhung tinh chat quang
hoc lai khac nhau.

Sau do6 ngudi ta cang tach dugc hai dang khac nhau ctia axit lactic (c6 trong sta
chua, dua chua,...). Hai dang nay c6 cung cong thic cidu tao CH,;CH(OH)COOH,
co t,., t. va tinh chdt hoa hoc nhu nhau, chi khac nhau vé tinh chat quang hoc, vi vay
duoc goi la hai déng phan quang hoc, thuéc loai déng phan lap thé. Thuyét cdu tao hoa
hoc caa But-lé-r6p khong gidi thich duoc hién tuong déng phan quang hoc dé. Chi sau
thuyét "cacbon tir dién" cia Lo-ben (LeBel), Van-Hép (Vant Hoff 1874) ngudi ta méi hiéu
dugc hién tugng déng phéan quang hoc. '

i
?DOH i HOD? i A5
) 1 B ¥ .3
__,,HC : CM" : \ ': {
HT | “H A
ho s :Hac/r}a B

axit (—) lactic — guong - axit (+) lactic Ban tay trai - Guong - Ban tay phéi

Chi can cha y rdang, nguyén t&r C tha hai cla axit lactic dinh véi 4 nhém thé khac nhau
(H, OH, CH; va COOH) nén c6 2 cach phéan bé khac nhau trong khong gian, la sé hiéu
dugc diéu bi an d6. V& mit déi xing hinh hoc, hai déng phan quang hoc cua axit lactic
cing tuong tu nhu ban tay trdi va ban tay phdi cta ngudi binh thuong vay. Khi van dong
nhiéu & co bap, mét dang cua axit lactic sé tich tu lai lam cho ta cam thay méi mét.

258 178 - HH11{NC}-B



