Bai 61 AXIT CACBOXYLIC :
TINH CHAT HOA HOC, PIEU CHE VA UNG DUNG

| — MUC TIEU BAI HOC
1. Kién thifc

HS biét : Van dung kién thitic di hoc vao phan tmg coa gde hidrocacbon cua
axit cacboxylic, biét phuong phip diéu ché va ing dung cla axit cacboxylic.

HS hiéu : M6i lién quan giifa cdu tric va tinh chét cia nhém cacboxyl.
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2. Kinang
+ Nhin xét 6 liéu ; d6 thi dé rit ra quy ludt.

+ Van dung tinh chét hod hoc dé dinh ra cich nhan biét.

Il - CHUAN BI
Thi nghiém luong nho cua phan tng :

t+ .0

CH;COOH + C,H:OH 7———— CH,COOC,H; + H,0.
Maiu vat minh hoa cho phén tng dung.

Il - GOI Y TO CHUC HOAT PONG DAY HOC

I - TINH CHAT HOA HOC
Hoat dong 1 (trong tam)
1. Tinh axit va &nh hudng clia nhém thé

GV hudng din HS nhé lai cic hiéu g trén, luu ¥ lién két O —«— H phan cuc
manh dan dén su dién li khong hoan toan trong nude theo can bang :

R - COOH + HOH = H;0" + R - COO~ (a)

Héng s6 phan li axit K, tinh theo biéu thic :

[H;0"][RCOO™]

@~ [RCOOH]

GV luu ¥ HS nhan xét :

V& phai ctia phuong trinh dién li (a) chinh 14 gid tri cia tir s6 trong biéu thite (b).
Axit cang dién li cho nhiéu H3D+ thi K, cang lén hay tinh axit cang manh. Do
vay K, la mic do luc axit.

GV cho HS van dung :

H-COOH CHy —- COOH  CH3CH, — COOH CH3(CH,); — COOH
K,(25°C): 17,72.107°  1,75.107° 1,33.10°7° 1,29.107°

K

(b)

Nhin vao gid tn K, em hiy cho biét axit cacboxylic la nhimg axit yéu hay manh ?
Tra 1oi : axit cacboxylic 1a nhimg axit y&€u vi gid tri K, nho, su dién li cla
axit cacboxylic la thuan nghich.
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GV bé sung : Tuy vay cdc axit cacboxylic ¢é du tinh chit cia mot axit nhu
Lam hong quy tim, tic dung véi mot s6 kim loai giai phong hidro, phan tng vai
mot s6 bazo, diy duge axit yéu hon ra khoi muéi. Em hdy tu tim cdc thi du dé
minh hoa.

GV hoi : Nhin vao gid tri K,, em hiy cho biét trong cdc axit no, don chiic
trén day thi chét nao c6 luc axit manh nhdt.

GV dat vin dé : C6 thé giai thich duge khong ?

GV gitp HS giai quyét vin dé :

Luc axit cua axit cacboxylic con phu thudc vao cdu tao cua nhom nguyén tir
lién két véi nhom cacboxyl (ki hiéu chung 1a R).

Cdc nhom ankyl ddy electron vé phia nhém cacboxyl nén lam giam luc axit ;

Co < W IH o H
0O «— H =
H—C;: B SIEL
H— | H—
l\_.,{} H \30
K, =17,72.107 K, =1,75.107

Cdc nguyén tir ¢6 do am dién 16n ¢ goc R hit electron ctia nhém cacboxyl
nén lam tiang luc axit.

Thi du : H H
O+ o+
| ﬁ{:} <« H | ﬁ() -+ H
Cl «—C -« C H_(:+C\
| - | B~
o el . \30
K, =135.107 K, =175.107

2. Phan img tao thanh dan xuét axit

Hoat dong 2 (trong tam)

a) Phan iing vai ancol (phan ing este hod)

GV hudéng din HS tap nghién ctu két qua thi nghiém thé hién trén dé thi
(hinh 9.5 SGK) dé tir d6 rit ra nhin xét.

Dat vén dé : Phan tng hoa hoc giita axit cacboxylic va ancol ¢6 dac diém gi ?

Céch gidi quyét vin dé : Ngudi ta tién hanh hai thi nghiém va vé cic két qua
trén mot do thi.

Thi nghiém (1) : Cho 1 mol CHy;COOH tic dung véi 1 mol C,H;OH
(xdc tac axit) thu duge este CH;COOC,Hs. Nhin vao dé thi ta thay s6 mol este
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tang ddn theo thoi gian, nhung khi dat téi gidgi han 1a 0,67 mol este thi lugng este
khéong thay déi nita (d6 thi nam ngang). Con du 0,33 mol axit axetic, 0,33 mol
ancol etylic.

Thi nghiém (2) : Cho 1 mol este CH;COOC;Hs tic dung vGi 1 mol nudc
(xtic tac axit) ta thu duge CH;COOH va C,HsOH. Nhin vao do thi ta thiy s6 mol
este giam dén do thuy phén, nhung dén gidi han 0,67 mol thi s& mol este khong thay
d6i nita (d6 thi nim ngang).

Két ludn vin dé : Phan ting hod hoc trong thi nghiém (1) va (2) la hai chiéu
cua cing mot phan tng hod hoc. Khi dé thi nam ngang la phan ting dat dén trang
thai can bang hoa hoc.

CHy ~ C~OH + C;H;~O-H = CH; - -0~ C;Hs + H,0
0O 9]
axit axetic etanol etyl axetat
Téng quat :
Phan g giita axit cachoxylic va ancol dugc viét nhu sau :

_________ : Ht(°

R - CEZOH + Hj- OR' &=——=R - € - OR + H,0
O O

axit cacboxylic ancol este

Chiéu thuan 1a phan tng este hod, chieu nghich 1a phan ting thuy phan este.
Hoat dong 3

h) Phan timg tach nude lién phdn ne

GV mo ta theo SGK :

Khi cho phan tmg véi P,Os, hai phan tir axit tich di mot phan tir nudce tao
thanh phén tir anhidrir axit. Thi du :

CHS—%‘E—_EJ_LH;H:L—UHII_'T—CH;%M&»CHS—E—D—%—CH;. hay (CH,CO),0

0 0 0 0
axit axetic anhidrit axetic
3. Phan iing 6 goc hidrocacbon
Hoat dong 4

a) Phdn itng thé o géc no

GV trinh bay : Do inh hudng ctia nhém >C = O ma nguyén tif hidro gan vdi
nguyén tir cacbon bén canh nhém >C = O c6 thé cho phan ting thé véi nguyén tir
halogen. Thi du :
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R i
|
H-C-C-C-C-0-H+Cl-Cl s - H-C~C- C—C-0-H+HCl
HHHO HHHO

Hoat dong 5

b) Phdn iimg thé o géc thom
bam thoai theo cau hoi sau :

Theo quy tac thé vio vong benzen, em hdy cho biét nhém cacboxyl & vong
benzen dinh hudng cho nhém thé tiép theo vio vi tri ndo. Phan (mg xdy ra dé hon

hay khé hon so vdi thé vio benzen ?

GV ghi nhan y kién ctua HS va gitip cic em viét diing phuong trinh hod hoc sau :

O,N

@CDDH + HNO, —H2804 , @cggn +H,0

axit benzoic axit m—nitrobenzoic

Hoat dong 6
¢) Phdn img céng vao goc khong no

GV goi ¥ : Axit khong no tham gia phan @ng céng H,, Br,, Cl,...

hidrocacbon khong no. Em hiy viét not v& phai cta hai pthh sau :
CH;|CH,],CH = CH|CH,];COOH + H, —
CH;CH = CHCOOH + Br, —

Il - PIEU CHE VA UNG DUNG
1. Diéu ché
Hoat dong 7

a) Trong phong thi nghiém

nhu

GV dat vin dé : Ching ta da hoc qua hidrocacbon, din xudt halogen, ancol,
andehit, xeton. Em c6 thé xuat phat tir mot chat cu thé ciia mot trong s6 cic hop

chit néu trén dé diéu ché axit cacboxylic dugc khong 7

GV ghi nhan cdc ¥ kién cia HS, phén loai va lap thanh cdc so do diéu ché, HS

s€ cu thé hod cdc so dé khi 1am bai tip & nha.
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» i tir hidrocachon :
CH,CH4 — CH;CH,CI — CH;CH,0OH — CH;CH = O — CH,COOH

KMnO, H,0,t" HCI
CgHs—CHj; > CgHs—COOK — C H;—COOH

« Di tir dan xudrt halogen :

H, 0" 1°

R-X Y R-C= N— > R-COOH

Hoat dong 8

b) Trong cong nghiép

GV hudéng dian HS doc SGK vé san xudt axit axetic dé tra 101 ciu hoi :

C6 may phuong phap san xudt axit axetic ?

Phuong phip nio la phuong phédp ¢o truyén ? Tai sao phuong phédp co truyén
chi con duoc ding dé san xudt gidm an 7 Viét pthh thé hién phuong phédp nay.

Phuong phdp nao la phuong phap hién dai ? Tai sao dudge col la phuong phap
hién dai ? Viét pthh thé hién phuong phap nay.

2. Ung dung

Hoat dong 9

GV tuy chon mot trong hai cdch lam :

Céch thir nhat : Huéng dan HS doc SGK.

Cich thit hai : GV suu tim cdc méu vit, anh, phim gidi thiéu cho HS.

Cudi cing GV tdng k€t : axit axetic, cdc axit béo nhu axit panmitic
(C,5H;,COOH), axit stearic (C;7H3sCOOH), axit benzoic, axit salixylic, cdc axit
dicacboxylic (nhu axit adipic, axit phtalic,...) 1a nguyén liéu quan trong cua cong
nghiép hod chit.

Bén canh cdc lgi ich ma ching dem lai, cin biét tinh doc hai cua né doi vai
COon Nguoi va mai truong.

Hoat dong 10

Clng c6 toan bai bang cdch tién hanh giai tai 16p bai 1 hoac 2, 3, 5 SGK.

IV — HUGNG DAN GIAI BAl TAP TRONG SGK
1. b) 2CH;COOH + Na,CO; — 2CH;COONa + CO, + H,0
Na H

% 100 % My + NaHCO,
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a)b; b)S; ci B d) S.

a) CH,COOH < CICH,COOH < Cl,CHCOOH < Cl;CCOOH.

b) CH;CH,CH,COOH < CICH,CH,CH,COOH < CH,CH(CI)CH,COOH <
< CH;CH,CH(CI)COOH.

Gidi thich : HCI phan li hoan toan, néng do H™ 16n, téc do phin tng 1én,
H, thodit ra nhanh hon ; CHy;COOH phén li kém (K = 1,75. e nong do
H" nho, téc do phin ting nho, sau 1 phiit lvgng H, sinh ra it hon.

Mg + 2HCI — MgCl, + H, T (1)
1 mol 0.5 mol
Mg + 2CH,COOH — Mg(CH;C00), + H,T (2)
1 mol 0,5 mol

Vi s6 mol H, thodt ra & binh (A) va binh (B) liic két thiic phan tng la bang

nhau nén sau 10 phit hai béng cao su ¢6 thé tich bing nhau.

5.

a) CgHsONa + CH, = CH — COOH — CH, = CH-COONa + C¢H;OH
b) NaHCO; + CH, = CH - COOH — CH, = CH - COONa + CO, + H,0
¢) CH, = CH-COOH + H, —%— CH; - CH, - COOH
d) CH, = CH — COOH + Br, — CH,Br — CHBr — COOH
e) 2CH, = CH — COOH —*; (CH, = CH - C0),0 + H,0
anhidrit acrylic

a) CHyCHO + HCN — CH; — {I:H ~CN

OH

CH; ~ CH- CN + 2H,0 __'t'__> CHs — CH- COOH + NH,
OH OH
b) C,HsBr + Mg ——» C,H;MgBr
C,HsMgBr + CO, — C,H;COOMgBr
C,H;COOMgBr + HCl — C,HsCOOH + MgCIBr
¢)nCH,=CH —'mnahoe , (CHE—CH j
COOH COOH /n
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7. Nhan biét

a)
C,HsOH HCHO CH;COCH; | CH;COOH
Quy tim hoa do
Na H, T
AgNO4/NH, Ag 4 con lai
b)
C¢H;OH 0,NC¢H,CHO C¢H;COOH
Quy tim hoa do
AgNO,/NH, con lai Agd

8. CH,COOH + NaOH — CH,COONa + H,0

0,025 mol 0,025 mol
C% = “i]%%;ﬂ « 100% = 3,75%.
9 . a) Nong dé mol cua dung dich thu duoc :
Khéi lugng CH;COOH nguyén chit : 1,05.10,0=10,5(g)
hay 10,5 : 60 = 0,175 (mol)
Néng do mol cia dung dich thu dugc 1a :
0,175 : 1,75 =0,1 (mol/l)
b) Do dién li o cia CH,;COOH ¢ dung dich trén

CH4COOH | CH,COO™ + H" (hoac H;0")

ban dau 0.1 0 0
phanimg 0.la 0,1 0,1a
can bing  0.1(1-a) 0,1a 0,la

pH=2,9 - [H =10 =102=0,126.1072
[H;0"] = 0,10 = 0,126,107 — & =0,126.10”"
c) Tinh K, & 25°C

K

_ [CH,CO0 J[H;07] _ 0,la.0,la _ 0,la’

¥ [CH,COOH]  0l(l-a) 1-«

0.1.0,126.107")?
1-0,126.10""

K ~ 1,58.107

a
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