AXIT CACBOXYLIC

7 Biét axit cachoxylic la gi, cach phan loai va goi tén axit
cacboxylic.

7 Biét ciu tao, tinh chat hod hoc dic trung va img dung cia
axit cacboxylic.

| - DINH NGHIA, PHAN LOAI, DANH PHAP

|

b)

Dinh nghia

Axit cacboxylic 1a nhimg hop chat hiu co ma phan 1 ¢6 nhém cacboxyl
(—=COOH) lién két truc ti€p vai nguyen tir cacbon'!) hoac nguyén tu hidro.
Thi du : H-COOH ; C,Hs—COOH HOOC-COOH ; ...

Nhém cacboxyl (~COOH) 1a nhém chiic cua axit cacboxylic.

Phan loai

Duya theo dac diém cdu tao ciia gdc hidrocacbon va s6 nhém cacboxyl trong
phan i, cdc axit duge chia thanh :

Axit no, don chitc, mach ho

Phan tit c6 géc ankyl hodc nguyén tir hidro lien két vai mot nhom —COOH. Cic
axit nay lap thanh ddy déng diing céc axit no, don chitc, mach hd ¢6 cong thic
cdu tao thu gon chung C H,, ,,COOH (v6i n = 0) hoac cong thitc phan tu

chung C, H, O, (m = 1).

Thi du : HCOOH ; CH;—COOH ; CH,4[CH,],5COOH ; ...

Axit khong no, don chitc, mach ho

Phén tir c6 gbc hidrocacbon khong no, mach h& lién két v6i mot nhom —COOH.
Thi dyu : CH,=CH-COOH ; CH3[CH2]7CH=CH[CHZ]-,COOH & o

Axit thom, don chitc

Phan tif c6 goc hidrocacbon thom lién két v6i mot nh6m —COOH.

Thi du : C¢Hs—~COOH, CH;-C H 4,—COOH, ...

(1) Nguyeén tir cacbon nay c6 thé ciia géc hidrocacbon hodc clia nhém —COOH khéc.
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d)
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Axit da chire

Néu phan tir ¢6 hai hay nhiéu nhém —COOH, chiing duge goi 12 axit da chie.
Thi du : Axit adipic HOOC—[CHQ](ODOH, axit malonic HOOC—CHZ—CDOH,...
thudc loai axit no, hai chitc, mach hé.

Sau day ta chi xét axit no, don chite, mach hd,

Danh phap
Tén thay th€ cha céc axit no, don chie, mach ho dugc cdu tao nhu sau :
AXit + tén hidrocacbon no tuong img véi mach chinh + oic

Mach chinh ctia phan tir axit 12 mach cacbon dai nhat bt diu tir nhém -COOH
Mach cacbon duge dinh s6 bat d4u tir nguyén tir cacbon ciia nhém —COOH.

5 4 3 2 1
Thidu: CH, - (I:H —CH,-CH,-COOH axit 4-metylpentanoic
CH,
Mot s6 axit c6 tén thong thudong lien quan dén nguén géc tim ra chiing.

Thi du :

HCOOH : axit fomic CH4COOH : axit axetic

Bang 9.2. Tén ciia mgt 56 axit no, don chirc, mach ho

HCOOH axit fomic axit metanoic 100,5
CH;COOH axit axetic axit etanoic 118,0
CH;CH,COOH axit propionic axit propanoic 1440
CH;CH,CH,COOH axit butiric axit butanoic - 163,5
CH3CH,CH,CH,COO0H axit valeric axit pentanoic 185,0



PAC PIEM CAU TAO
0

y
Nhoém cacboxyl ¢6 cdlu tao : — C\
O-H

Nhur vay, nhém —COOH coi nhu dugc két hop bdi nhém C=0 va nhém OH.
Lién két O—H trong phan tir axit phan cuc hon lién két O-H trong phan tir
ancol, do d6 nguyén tir H cla
nhém —COOH linh dong hon
nguyén to H cia nhém —OH
ancol. Lién két C > OH cua
nhém cacboxyl phén cuc
manh hon lién két C »- OH

ancol va phenol nén nhém OH * b
cha axit cacboxylic ciing c6 Hinh 9.2. M6 hinh phdn it axit axetic
thé bi thay thé. dang ddc (a) va dang réng (b)

Il - TINH CHAT VAT LI

Cic axit déu 1a chit 16ng hoic chét ran & diéu kién thuong. Nhiét do soi cua
cdc axit tang theo chiéu tang cta phan tir khéi va cao hon nhiét do soi cia cdc
ancol ¢6 ciing phan tir khéi (bang 9.2). Nguyén nhan la gitia céc phan tir axit
6 lién két hidro bén hon lién két hidro giita cic phéan ur ancol.

«HO. OwH=-0, O=H-0 0 O H=0
C C C R-C C-R
| | | A y
R R R O-H--0

Axit fomic. axit axetic tan vo han trong nuéc. Do tan trong nudc clia cdc axit
giam dan theo chiéu tang ctia phan tr khoi.
MB&i axit c6 vi riéng : axit axetic ¢6 vi gidm an, axit oxalic c6 vi chua clia me, ...

IV - TINH CHAT HOA HOC

a)

Axit cacboxylic dé dang tham gia céc phan img th€ hoac trao d6i nguyén tir H
hodc nhém —OH ctia nhém chitc ~COOH.

Tinh axit
Trong dung dich, axit cacboxylic phan li thudn nghich
Thi du : CH,COOH &= H"+CH;C00™
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b)

d)
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Dung dich axit cacboxylic 1am quy tim chuyén thanh mau dé.

e
Hinh 9.3,
HCl la axit manh,
phan Ii hoan toan ; dd HCI 0,10M dd CH,COOH 0,10M
CH{COOH la axit yéi, ;EE EEE
phan li mgt phdn

Tac dung véi bazo, oxit bazo tao thanh muéi va nudée

Thidy: CH;COOH+NaOH —— CH;COONa + H,0
CH;COOH + OH- — CH;CO0" + H,0
2CH;COOH +ZnO0  —— CH;CO0),Zn + H,0

Tdac dung véi muoi

Nho dung dich axit axetic vio d4 voi, thdy c6 khi CO, thodt ra :
2CH;COOH + CaCO; —  (CH,C00),Ca + H,0 + €O, T
2CH;COOH + CaCO; ——  CH;CO0" + Ca2* + H,0 + CO,1

Tdac dung vai kim logi trudc hidro trong day hoat dong hod hoc cua cde

kim loai tao thanh muoi va gidi phong hidro

Thi du, ngam mot 14 kém mong trong dung dich axit axetic,

hidro thoat ra :

thdy ¢6 bot khi

2CH;COOH +Zn  ——  (CH;C00),Zn + H,T
2CH;COOH +Zn  —  2CH;COO" + Zn2* + H,!

Phan tmg thé nhom —OH

Bun s6i hén hop gém axit cacboxylic RCOOH,
ancol R’OH (c6 vai giot H,S0, dac 1am xic
tic) mot thoi gian (khodng 6-8 giv) (hinh 9.4).
Dé nguoi, sau dé pha loang hén hop béng mot
lugng 16n nudc cit, chét long tich thinh 2 16p :
I6p phia trén c6 mui thom nhe. D6 1a este sinh
ra do phén ting giira axit va ancol :

J
s

)‘t\'

Hén hop ancol va
axit cacboxylic

S

Hinh 9.4. Dung cu dun héi hu

diéu ché este trong phong thi nghiém



5.
RCOOH + R'OH &——— RCOOR’ +H,0

2 %t

Thfdu;CH3—(5§§§ﬁ5§ﬁ_?-0—c2H5 %>  CHy-C-O-CH+H,0
0

etyl axetat

Phan (mg giita ancol va axit tao thanh este va nude duge goi 14 phan iing este hod.
Pic diém ciia phan (g este hod l1a thuin nghich va cén axit H,S0, dac lam
chdt xdc téc.

V - DIEU CHE

1. Phuong phép lén men giam la phuong phap c6 truyén san xudt axit axetic.
Thuc chét clia qud trinh 1a oxi hod ancol etylic bang oxi khong khi nh& cht
xtic tdc men giam :

C,HOH +0, —™0E8&, CH,COOH +H,0
Ngay nay, phuong phap nay chi dung san xudt lugng nho axit axetic dé lam
giam an.
2. Oxi hoa andehit axetic (diéu ché tir etilen hodc axetilen) trude day la phuong
phap chii yéu dé san xudt axit axetic :

xl

JCH,CHO+0, — >  2CH;COOH

3. Oxi hoa ankan
Oxi hoé butan thu dugc axit axetic :

Xt
180°C, 50atm

2CH,CH,CH,CH; + 50, —> 4CH,COOH + 2H,0

Oxi hod khong hoan toan céc ankan c6 mach cacbon dai dé téng hop céc axit
c¢6 phén tir khoi 16n
O xt
2R-CH,~CH,R! + 50, —— > 2R-COOH + 2R'-COOH + 2H,0
4. Tur metanol
Cho metanol tic dung véi cacbon oxit (c6 chit xic tdc thich hop) thu dugc

axit axetic : .
CH,OH + CO —— CH;COOH

Pay la phuong phép hién dai san Xudt axit axetic.
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VI - UNG DUNG :
Cic axit hitu co ¢6 ting dung trong nhiéu linh vuc : lam nguyén liéu cho cong
nghiép mi pham, cong nghiép dét, cong nghiep hod hoc, ...
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Bit gidit, chal thy ria

e AXIT g
CACBOXYLICY

Chéit cdm méu : F
trong cdng nghidp dét o

-

—

P Thude digt co
Hurang figu

BAI TAP
1. Thé nao la axit cacboxylic ? Viét cong thilc cau tao, goi tén cac axit cé céng thirc
phan tir C,Hg0,.
2. Tir cong thirc cau tao, hay giai thich tai sao axit fomic ¢6 tinh chat clia mot andehit.
3. Turmetan va cac chat vb co can thiét khac cé thé diéu ché dugc axit fomic, axit axetic.
Viét phuang trinh hod hoc clia cac phan (ing xay ra.
4. Chéat Y cb cbng thitc phan ti C4HgO, tac dung v8i NaOH tao thanh chit z
(C4H,O,Na). Vay Y thudce loai hop chat nao sau day ?
A. Andehit B. Axit
C. Ancol D. Xeton

5. Bé trung hoa 150,0 gam dung dich 7,40% ciia axit no, mach hd, don chitc X c4n diing
100,0 ml dung dich NaOH 1,50M. Viét céng thirc ciu tao va goi tén cua chat X.

6. Trung hoa 16,60 gam hdn hop gém axit axetic va axit fomic bang dung dich
natri hidroxit thu dudc 23,20 gam hén hop hai musi,

a) Viét phuong trinh hoa hoc clia cac phan (ng & dang phén t va ion rat gon.
b) Xac dinh thanh phan phén tram khéi Iugng ciia mdi chat trong hén hop trudc va
sau phan (ing.

7. Bun 12,0 gam axit axetic véi mét lugng du ancol etylic (c6 axit H,SO, dac lam
xuc tac). Bén khi dimng thi nghiém thu dugc 12,3 gam este.
a) Viét phuong trinh hoa hoc clia phan (ng.
b) Tinh phan tram khéi Iugng ciia axit da tham gia phan (mng este hoa.
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