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XII. AXITHUU CO
(AXIT CACBOXILIC; ACID CARBOXILIC)

XII.1. DPinh nghia

Axit hiru co' 1a mét loai hop chat hitu co ma trong phan tir ¢6 chira nhém —COOH (nhém
cacboxyl, —g— O-H)

XII.2. Cong thirc tong quat

Axit hiru co: R(COO0), R: Goc hidrocabon hoéa tri n, c¢6 thé 1a H, co thé 1a
khong (zero,0)
n: nguyén, > 1 (n = 1: Axit hitru co don chuc
n > 2: Axit hitu co da chirc)

CHy(COOH), n=2

x>0

~CHy+n = y+n<2x+2
= y<2x+2-n

Axit hitru co don chue: | R-COOH (R: Gbc hidrocacbon hoa 1, ¢ thé 1a H)

CH,-COOH x>0
~CHy+1 = y+1< 2x+2
=y < 2x+1

CnH2n+2,2k,1COOH = CnH2n71,2kCOOH (nZO;k:O, 1,2, 3, 4,)

CnH2n+27m71COOH = CnH2n+l_mCOOH 1'120
m: 0;2;4;6;8;...
CuHopn - mOo n=0
m: 0;2;4;6;8;...

Axit hiru co’ don chire no mach hé: C,Hy, > COOH = |C,H,+COOH | (n2>0)

CnH2n02 (1’1 > 1)

R-COOH | (R: Gdc hidrocacbon hoa tri 1, no mach hé, c6 thé 1a H)
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Bai tap 99

Viét cong thie tong quat c6 mang nhoém chirc cia cac chét sau day:
a. Axit hiru co don chirc no mach hé.

b. Axit hitu co don chue.

¢. Axit hitu co don chtre, chira mot lién két doi C=C trong phan tir, mach hé.

d. Axit hitu co chira hai nhém chuc axit, no, mach ho.

e. Axit hiru co don chirc, chira mot nhan thom trong phan tir, ngoai nhan thom cac gbc
hidrocacbon con lai chi gdm lién két don mach ho.

f. Axit cacboxilic da chtrc (ba nhom chuc axit), khong no (mét lién két d6i C=C, mot

lién két ba C=C), chira mdt vong trong phén ti.
g. Axit hitu co don chirc no mach ho cé chira 18 nguyén tir C trong phan tur.

Bai tap 99’

Viét cong thirc tong quét cia:

Chét hitu co dong dang axit acrilic.

Axit hiru co ddng déng axit fomic.

Chét hitu co dong dang axit benzoic.

Axit hiru co dong ding axit tereptalic.

Axit hiru co dong dang axit oxalic.

Chat hitu co ddng dang véi axit xiclohexancacboxilic.
Axit hitu co nhi chirc, chira mot lién d6i C=C, mach ho.

oo o

XIL3. Cac doc tén (chil yéu I3 tén cia axit hitu co don chtic no mach ho)

Ankan —— Axit ankanoic (Mach chinh la mach C chira nhom —COOH va dai
nhat, C cia COOH duogc danh so 1)

Axit cacboxilic (Hau hét axit hiru co c6 tén thong thuong, nén thude long tén mot s6

chat thuong gip)
Thi du:
H-COOH Axit metanoic
(CH,0,) ‘ Axit fomic
CH;COOH Axit etanoic
(C,H40,) Axit axetic

CH;CH,COOH Axit propanoic
(C2HsCOOH; C3Hg0») Axit propionic; Axit metylaxetic
CH;CH,CH,COOH Axit butanoic
(CsH;,COOH; C4Hs05) Axit n-butiric; Axit etylaxetic

CH;-CH-COOH
Hj
(C3H7COOH; C4H802)

Axit 2- metylpropanoic
Axit isobutiric; Axit dimetylaxetic
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CH;CH,CH,CH,COOH Axit pentanoic
(C4HoCOOH; CsH1003) Axit n-valeric
CH;-CH-CH,-COOH Axit 3-metylbutanoic
H; Axit isovaleric

(C4HoCOOH; CsHj0,)

CH;CH,CH,CH,CH,COOH Axit hexanoic
(CsH;;COOH; C¢H120,) Axit caproic
CH;CH,CH,CH,CH,CH,COOH ‘ Axit heptanoic
(C¢H13COOH; C;H4,COOH) Axit enantoic
CH3(CH;)sCOOH AXit octanoic
(C7H13COOH; CsH603) Axit caprilic
CHj3(CH,);COOH AXit nonanoic
(CsH7COOH; CoH;50,) Axit pelacgonic
CH3(CH;)sCOOH Axit decanoic
(CyH19COOH; C1oH200,) Axit capric

Mot sé axit béo (axit béo cao, gip trong chit béo, chi yéu ¢ dang este véi glixerin)
thuong gap:

C13H,,COOH Axit miristic; Axit tetradecanoic

CisH5;;COOH Axit panmitic; Axit hexadecanoic

C17H35COOH Axit stearic; Axit octadecanoic

C17H3;COOH Axit oleic; Axit cis-9-octadecenonic

C17H3,COOH Axit linoleic; Axit cis, cis - 9, 12 - octadecadienoic
C17H,9COOH Axit linolenic; Axit cis, cis, cis — 9, 12, 15 - octadecatrienoic

Mot s axit hiru co don chtre khong no:

CH,=CH-COOH Axit propenoic; Axit acrilic
CH,=C-COOH Axit 2- metylpropenoic; Axit metacrilic
H;

CH;-CH=CH-COOH Axit 2-butenoic; Axit crotonic (dang trans)
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CH,=CH-CH,-COOH Axit 3-butenoic; Axit vinylaxetic
CH,=CH-CH,-CH,-COOH Axit 4-pentenoic; Axit alylaxetic
CH;-C=C-COOH Axit 2-butinoic; Axit tetrolic
CH=C-COOH Axit propinoic; Axit propiolic
Mot s axit da chirc:

HOOC-COOH Axit etandioic; Axit oxalic
HOOC-CH,-COOH Axit propandoic; Axit malonic

HOOC-CH,-CH,-COOH Axit butandioic; Axit sucxinic (Acid succinic)

HOOC-(CH,);-COOH Axit pentandioic; Axit glutaric
HOOC-(CH;)4-COOH Axit hexandioic; Axit adipic (Acid adipic)
HOOC-(CH;)s-COOH Axit heptandoic; Axit pimelic
HOOC-(CH;)s-COOH Axit octandioic; Axit suberic

H\C:C/H Axit maleic;

/ Axit cis-butendioic
HOOC \COOH

H COOH Axit fumaric
c—C Axit trans-butendioic

HOOC/ H

Mot sb axit thom:

C¢Hs-COOH  ( @COOH )  Axit benzoic; Axit benzencacboxilic;
Axit phenyl metanoic

OOH

COOH Axit ptalic; Axit o-ptalic; Axit 1,2-benzendicacboxilic;

1,2-Picacboxi benzen

OOH
Axit isoptalic; Axit 1,3 — benzendicacboxilic;

m-Dicacboxibenzen

COOH
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COOH
Axit tereptalic; Axit p — benzendicacboxilic;
1,4 — DPicacboxibenzen

COOH

H COOH
AN / o
C— C\ Axit xinamic

H Axit trans-3-phenylpropenoic

Mot sb axit tap chuc:
CHg-gH-COOH Axit lactic; Axit 2-hidroxipropanoic; Axit a-hidroxipropionic
H
HOOC-CH,-CH,-CH-COOH  Axit glutamic; Axit a-aminoglutaric;
H, Axit 2-aminopentandioic

gHz-gH-gH-gH- H-COOH Axit gluconic; Axit 2,3,4,5,6-hexahidroxihexanoic
H OH OH OH

H
H
HOOC-CH,-(-CH,-COOH Axit xitric (Acid citric); Axit limonic;
OOH Axit 2-hidroxi-1,2,3-propantricacboxilic

Bai tap 100

Viét CTCT ciia cac chat sau day:

Axit acrilic; Axit axetic; Axit benzoic; Axit fomic; Axit adipic; Axit oxalic; Axit
glutamic; Axit metacrilic; Axit lactic; Axit tereptalic; Axit isovaleric; Axit propionic;
Axit panmitic; Axit gluconic; Axit malonic.

Bai tap 100’

Hay cho biét CTCT ciia cac chat sau day:

Axit stearic; Axit n-butiric; Axit picric; Axit butanoic; Axit lactic; Axit xitric; Axit oleic;
Axit propenoic; Axit phenic; Axit o- aminoaxetic; Axit enantoic; Axit cloaxetic; Axit
limonic (axit xitric, acid citric); Axit metacrilic; Axit 1,3,5 — benzentricacboxilic.

XIL4. Tinh chét héa hoc
XII.4.1. Phan ting chay

y+n
4

y+n

CH,(COOH), + (x+ )0, —“  (x)CO, + (

YH,O

Axit hitu co
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y+1 y+1

CH,-COOH + (x+21)0, —%» (x+1)CO, + (L—)H,0

Axit hiru co don chirc

3”“) 0, —'s @+1)CO, + (n+1)H0

CuHan - \COOH o
(Cn+ 1Hzp+20,)

Axit hitu co don chirc no mach hé
Axit ankanoic

Chu y:

Axit hitu co don chirc no mach hd c6 CTPT dang C,H»,0, (cung dang véi este don chuc
no mach hd) nén axit hiru co' ndo ma khi dot chay tao sé6 mol H,O bing s6 mol CO,
thi do la axit hitu co don chirc no mach hé. Céc axit hitu co da chirc hay c6 vong khi
dbt chay déu tao s6 mol H,O < sb mol CO». (Tuong tu, este nao khi chay tao sé mol H,O
bﬁng s6 mol CO, thi d6 1a este don chirc no mach hé, céac este khac khi chay déu tao s
mol H,0 < s6 mol CO»)

XI1.4.2. Acxit hitu co co d?ly dii cac tinh chit nhw mot axit vo co yéu

Nhoém chire axit hitu co, ~=COOH, nhém cacboxyl, coi nhur tip hop gom hai nhém: nhém
—OH (nhém hidroxyl) va nhém —CO- (nhém cacbonyl). Lién két giita O va H trong
nhém hidroxyl ty n6 di bi phan cuc. Doi dién tir gop chung giita O v6i H bi kéo vé phia
O ¢6 d6 am dién (3,5) 16n hon so v6i H (2,1). K& bén nhém hidroxyl c6 nhém cacbonyl
(—CO-) rat dién tr nén cang lam tang thém sy phan cuc cua lién két giita O v6i H, cang
1am cho di dién tir gop chung giita O v&i H cang bi kéo vé phia O. Piéu nay lam cho H
trong nhém cacboxyl rat linh dong (trc H cang mang nhiéu dién tich dwong, d& bi tach ra
dudi dang ion H"). Do do khi hoa tan axit hitu co vao dung méi nude (H20), vdi su hd
trg cua dung moéi nude rat phan cuc, sy hidrat-hoa, thi c6 sy phan ly mot phan tao ion H'

va ion am goc axit hitu co trong dung dich. Tuy nhién sy phéan ly ion nay khong nhiéu,
nén axit hiru co c6 dy du cac tinh chit nhu mot axit vo co (phan ly tao ion H') va axit
hitu co 13 axit yéu (khong phan ly hoan toan ma chi phan ly mot phan tao ion, con da s6 &
dang phan tir khong phan ly).

—C Q—<<H

:” s 21

Cu thé axit hitu co ¢ vi chua, dung dich axit hitu co dan dién duogc, axit hitru co lam doi
mau qui xanh héa dé, pH dung dich axit < 7. Nguyén nhén cia cac tinh chat nay la do
axit hitu co ¢6 phan ly ion tao H' trong dung dich.

Thi du:
— +
H-COOH d s H-COO + H

Axit fomic E Ton fomiat Ion hidro
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CH;-COOH dd S CH;-COO~ + H'
Axit axetic <= Ion axetat Ion hidro

e Axit hitu co tic dung v6i bazo tao mudi va nuée

RCOOH + OH" — RCOO + H,0
Axit hitu co Bazo Mudi cta axit hitu co Nudc
Axit cacboxilic Mudi cacboxilat
Thi du:
CH;COOH + NaOH ——~ CH;COONa + H,O
Axit axetic Xut Natri axetat Nuoce

2HCOOH + Ba(OH), __s Ba(HCOO), + 2H,0

Axit fomic Bari hidroxit Bari fomiat Nudc

CH,=CH-COOH + KOH —> CH,=CH-COOK + H)O

Axit acrilic Kali hidroxit Kali acrilat

e Axit hitu co tic dung oxit bazo tao mudi va nuéc

2nR-COOH + M;0On ——> 2M(R-COO), + nH,O
Axit hiru co Oxit bazo Mubi axit hitu co cua KL M
Thi du:
2CH;COOH + Na,0O —— 2CH3;COONa + H,O
Axit axetic Natri oxit Natri axetat

HOOC-COOH + CaO0 ——> CaC04 + HO

Axit oxalic Canxi oxit Canxi oxalat Nudc

2C¢Hs-COOH + K,O ——> 2C¢Hs-COOK + H)O

Axit benzoic Kali oxit Kali benzoat

e Axit hitu co tic dung kim loai (ding truéc H trong DPT kim loai) tao muoi va
khi hidro

K Ca Na Mg Al Mn Zn Cr Fe Ni Sn Pb|H Cu Ag Hg Pt Au

n

nR-COOH + M — M(R-COO), + H
Axit hitu co Kim loai (dung truéc H) Mubi axit hitu co cia KL M (hoa tri n)
Thi du:

2CH;:COOH + Fe — Fe(CH;COO), + H,
Axit axetic Sat St (IT) axetat Hidro
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3H-COOH + Al ——> AI(H-COO); + % H,

Axit fomic Nhém Nhoém fomiat Hidro

CH-COOH + Cu ——X >

CH,=C-COOH + Na ——> CH,=C-COONa + 1/2H,
Hs H;

Axit metacrilic Natri Natri metacrilat Hidro

HOOC-CH,-COOH + 2K ——> KOOC-CH,-COOK + H;

Axit malonic Kali Kali malonat Hidro
CH;CH,COOH + H g %
Axit propionic Thuy ngan

Chii y: Trong cac loai hop chit hitu co, chi ¢6 axit hiru co méi tac dung duoc cac kim
loai (khac kim loai kiém, va ding trude H trong day thé dién hoa, nhu Mg, Al,
Zn, Fe,...) dé tao khi hidro thoat ra (va mudi). (Ruou, phenol chi tac dung dugc
kim loai kiém).

e Axit hitu co tic dung dwgc mudi ciia axit yéu hon tao axit méi, mudi méi

Axit hitu co tuy 1a mot axit yéu, nhung noé con manh hon céc axit rat yéu khac nhu axit
cacbonic (H,CO3), phenol (CsHs-OH),... Nén axit hitu co day duoc khi cacbonic (CO»,)
ra khoi mudi cacbonat, day dugc phenol ra khoi mudi phenolat,. ..

2R-COOH + COy¥ —> 2R-COO° + CO, + HO

Axit hiru co Mubi cacbonat Mubi cacboxilat  Khi cacbonic ~ Nuéc

R-COOH + C¢Hs-O© —> R-COO + CeHs-OH

Axit hitu co Mudbi phenolat Mudi cacboxilat Phenol
Thi du:
2CH;COOH + (CaCO; — s C(Ca(CH3;CO0), + CO, + HO
Axit axetic Canxi cacbonat Canxi axetat Khi cacbonic Nudce
Axit etanoic ba voi

H-COOH + C6H50Na _— H-COONa + C6H5OH
Axit fomic Natri phenolat Natri fomiat Phenol

CH;COOH + NaHCO; —> CH3;COONa + CO, + H;O
Axit axetic Natri cacbonat axit
Natri bicacbonat

H OH
HOOCCHZE-CHZ-COOH +3NaHCO3;—> NaOOCCHC-CH,COONa +3CO, +3H,0
OOH OONa

Axit xitric; Axit limonic ~ Natri bicacbonat Natri xitrat (Citrat natrium)
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Luuy
- L.1. Chét hitu co nao tac dung dwee véi mudi cacbonat tao khi CO, thoat ra thi
phan tir chat hitu co phai c6 chita nhém chire axit hitu co (—~COOH).

- L.2. Nguoi ta thuong cin ctr vao tinh chat axit hitu co tao bot khi CO, khi cho tac
dung v&i mudi cacbonat dé nhén biét axit hiru co, ciing nhu tach ldy riéng axit
hiru co ra khéi hdn hop cac chit hiru co: Chat hitu co nio tao bot khi khi nho
vao cuc d4 voi (CaCOs) (hay cac mudi cacbonat khac) thi d6 1a axit hitu co; Cho
hdn hop cac chat hitu co trong d6 ¢ chira axit hitu co tac dung voi bot CaCO;
c¢6 du, thi chi ¢6 axit hitu co phan tng tao mudi canxi cacboxilat. Pun nong dé
dudi cac chét hitu co bay di, chi con lai mudi canxi cacboxilat va CaCOs con du.
Sau d6 cho dung dich H,SO,4 vira du vao céc mudi nay (cho tur tir cho dén hét
thoat ra bot khi CO,), thu dugc CaSO, két tiia va dung dich axit hitu co. Sau do
c6 thé chung cat phan doan dé thu duoc axit hitu co tinh khiét.

2R-COOH  + CaCO; —> Ca(R-COO), + CO, + HO

Axit cacboxilic Canxi cacbonat (P4 v6i)  Canxi cacboxilat Khi cacbonic

Ca(R-COO), + H,SO, —> 2R-COOH + CaSO,V

Canxi cacboxilat Axit sunfuric Axit hiru co Canxi sunfat
Thi du:
2CH;COOH + (CaCO; ——> Ca(CH3;CO0O), + CO, + HO
Axit axetic Canxi cacbonat Canxi axetat Khi cacbonic

Ca(CH;COO), + H;SO; ——> 2CH;COOH + CaSO,V

Canxi axetat Axit axetic Axit axetic Canxi sunfat

- L.3. Ciing c6 thé can ct tinh chét axit hiru co 1am d6i mau qui xanh (qui tim) héa
do6 hay axit hitu co hoa tan dugc cac kim loai khong phai la kim loai kiem,
nhu Mg, Al, Zn,... tao khi hidro thoat ra d¢ nhan biét axit hiru co cling dugc.

Bai tap 101

Cho bon chat hitu co gom: Ruou etylic, Phenol, Benzen va Axit axetic.

a. Viét phuong trinh phan Gng (néu cd) ctia mdi chat trén lan luot véi cac chat: Na;
NaOH; Na,CO:s.

b. Tu két qua cac phan ung trén hay sap theo thu tu ting dan su linh dong cta H trong
cac phén tir chét hitu co trén.

Bai tap 101°

Cho cac chét hitu co sau ddy: Glixerin, Ruou metylic, Axit fomic va Toluen. Cho mdi
chét trén tac dung lan luot voi: K, Cu(OH),, Mg.

a. Viét cac phan ing xay ra (néu co).

b. So sanh d6 manh tinh axit ciia bén chét hitu co cho trén.
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Bai tap 102

A 12 mot chat hitu co chira mot loai nhom chire mach thiang cé cong thic nguyén (cong

thirc thyc nghiém) 1a (C3H5Oz)n Xac dinh CTCT cua A va doc tén chat nay, biét rang

chat nay khong lam mat mau nudc brom va tac dung duge mudi cacbonat lam sui bot khi.
DS: Axit adipic

Bai tap 102’
A la mét chat hiru co chira mét loai nhom chure ¢6 cong thire dang (CHO),. Xac dinh cac
CTCT c6 thé c6 cua A, biét rang a mol A tac dung hét véi Mg c6 du thi thu duge a mol
H,.

PS: 3CTCT axit hitu co nhi chirc

Bai tap 103 )
Nhéan biét cac chat hiru co sau day dung trong cac binh khong nhan: Axit axetic;
Acrolein; Axetandehit; Axit fomic; Axit acrilic va n-Propylaxetilen.

Bai tap 103’ ’ ’

Nhén biét cac chat long sau day chia trong cac lo mat nhan: Etylenglicol; Axit
metacrilic; Benzandehit; Rugu etylic; Axit propionic va phenol. Vi€t cdc phan tmg xay
ra.

Bai tap 104
Dét chay hoan toan 7,2 gam chat hitu co A can dung vira du 33,6 lit khong khi (dktc).
San pham chay gdm hoi nudc va 6,16 lit CO, (27, 3°C; 1,2 atm).
a. Xac dinh CTPT ciia A. Biét rang khdi lugng phan tir cia A nhé hon khéi luong phan
tu cia benzen.
b. Xac dinh CTCT cua A, doc tén A. Biét rﬁng A tac dung duoc véi mudi cacbonat tao
khi CO,.
c. Viét phuong trinh phan tng ctia A véi:
- H, (Ni xuc tac, t°)
- Mg
- Voisong
- CU(OH)2
- Xoda
- Nudc brom
Viét phan tng trung hop A
Khong khi gdm 20% O,; 80% N, theo the tich
(C=12;H=1;0=16)
DS: Axit acrilic

Bai tip 104’ ’ ‘
b6t chdy hoan toan 4,3 gam chat hitu co X can dung 19,8 lit khong khi (27,3°C; 1,4 atm).
San pham chay chi gom H,O va 8,8 gam CO,.
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a. Xac dinh CTPT cuia X, biét ring khdi lugng phan tir ciia X nhé hon khdi lwong phan
tur cua toluen.
b. Xac dinh CTCT va doc tén X, biét rang X tac dung dugc véi Mg tao khi thoat ra va
X mach hd, phan nhéanh.
c. Viét cac phan ung:
- Trung hop X
- X v6i nudc voi
- Xvoidavol
- X vo6i Hy (c6 xtc tac Ni, dun néng)
- XvoiBa
- X v6i voi sébng
d. Tu X va axetilen, viét cac phan tng diéu ché thuy tinh hitu co (plexiglas, poli
metylmetacrilat). Cac chét vo co, xtc tic coi nhu ¢6 san.
Khong khi gdm 20% O,, 80% N, theo thé tich.
(C=12;H=1;0=16)
DS: Axit metacrilic

XI1.4.3. Phan ung este hoa (Phan ung tao este)

R-¢-O-H + R’-O-H H,S04(d), t° R-%O-R’ + H,0
Axit hiru co Ruou Este Nudc
Thi du:

CH;-C-O-H + CH;3-CH,-OH H,S0, (d),t’ CH3-C-O-CH,-CH3; + H,O

8

Axit axetic Ruou etylic Etyl axetat Nude
CH,=C-COOH + CH;-OH H,S04(d), t° CH,=C-COO-CH; + H,0O
ﬁ
H3 H3
Axit metacrilic Ruou metylic Metyl metacrilat Nudce
H-C-O-H + CH3-%H-CH3 H,SO04(d) zt‘); H-G-O-CH-CH; + H,0
H < H;
Axit fomic Rugu isopropylic Isopropyl fomiat Nudc

CH,=CH-COOH + CH3CH,CH,OH _H,SO4(d), tE CH,=CH-COO-CH,CH,CH3 + H,O

Axit acrilic Ruou n-propylic n-Propyl acrilat

CH;COOH + CH3-CHCH,CH,OH  H,S0.4(d), t*<. CH3COO-CH,CH,-CH-CH; + H,O
H, & H,

Axit axetic Rugu isoamylic Isoamyl axetat (Dau chudi)

CsHs-COOH + C¢Hs-CH,-OH H,S0, gdz; CsHs-COO-CH,-C¢Hs + H,0

Axit benzoic Ruou benzylic Benzyl benzoat
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HO—C—C—OH + 2CH;~OH HZS?“(d CH;=0—C—C—0-CH; + 2H0
t
Rugu metylic 0

Axit oxalic Pimetyl oxalat

H+
HOOC@ COOH + 2 @CHZOH _ g @a{zooc@coocm@
tO

Axit tereptalic Rudu benzylic Dibenzyl tereptalat
H,S0,() " 20
2 H-COOH . HO—CH,—CH,~OH T—=*> H—(lil—O—CHz—CHz—O—C—H + 2H,0
Axit for Etylenglicol t’ )
it fomie N Etylen difomiat
H
HOOC—CH,—COOH + 2CH;CH,0H <«—= 0_’ CH;CH,0~C—CH,~C-O0CH,CH; + 2H,0
Axit malonic Etanol t
Pimetyl malonat
ot H,SO
CH-OH  + 3CH-CHCOOH ——2—3 (Hm0-COCH=CH, e
' < CH— O- COCH=CH. 2
CH,-OH Axit acrilic t | 2
. CH,-0-COCCH=CH,
Gixerin Gliseryl triacrilat

XIIL.4..4. Phan g thé H, cia axit hiru co béi clo (CL,)

Nguyén tir Hy, 13 nguyén tir H lién két vao C, cua axit hitu co. Cacbon alpha (Cy) 1a C
lién két vao nhom chirc axit —-COOH. Nguyén tir H,, cta axit hitu co tvong dbi linh dong
(do dimg ké bén nhom —COOH riit dién tir), nén cac nguyén tir H, nay dé bi thay thé bai
cac nguyén tir —CI (cua Cly) v6i sy hién dién cua anh sang. Néu Cl, dung du du va thoi
gian phan tmg di lau thi 1an lugt cac nguyén tir H,, cta axit hitu co dugc thay thé hét boi
cac nguyén tu ClI (cua Cly).

H H
| 1 |
R—C—C—OH + C, ———» R—C—C—OH + HC
[0 I
H O cl o '
Axit cacboxilic  Clo Axit a-clocacboxilic  Hidro clorua
) %
R—(lf—l(IZ—OH + C, 2% 5 R—C—Cc—o0H <+ HC
1
cl O Clo &0

Axit a -clocacboxilic Axit a,a - diclocacboxilic

Thi du:

H H
H-Iéfl-g-O—H + Clb as’ s H-g-g—O-H + HCI
1

Axit axetic Clo Axit cloaxetic Hidro clorua
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|

H-?EI- -O-H + Cb és’; H-C-C-O-H + HCI

Cl |

Axit cloaxetic Clo Axit dicloaxetic Hidroclorua
1

H- - gOH + Ch a8 5 Cl- -g—OH + HCI

Axit dicloaxetic Clo Axit tricloaxetic

Luuy

L.1.

D0 manh tinh axit tdng dan nhu sau:
CH;-COOH < Cl-CH,-COOH < CIL,CH-COOH < Cl;C-COOH
Axit axetic Axit cloaxetic Axit dicloaxetic Axit tricloaxetic
Ka:  1,75.107 1,35.107° 5.107 3.107

Nguyén nhén la nguyén tir —Cl rat dién tir (CI c6 d6 am dién 2,8; C c6 d6 4m dién 2,5; H ¢6 d6 4m dién
2,1). Do d6 s6 nguyén tu Cl cang nhi€u thi sy rat dién tr cang manh, anh huong lan truyén dén lién ket
gitta O va H trong nhém —COOH, 1am cho H cang linh dong, dé bi phan ly tao ion H' hon, tirc tinh axit
manh hon.

L.2. Trong day dong dang axit hitu co don chttc no mach h thi thwong d¢ manh tinh
axit cac chit glam dan theo chiéu ting kh01 lwgng phan tir cua chung. Nguyén
nhan 13 khi khéi luong phan tir ting, tirc gbc hidrocacbon —R (trong R-COOH) ting
dan nén nd cang déy dién tr manh hon vé nhom —COOH, lam giam su phan cuc
ctia lién két gitra O voi H, 1am giam sy linh dong ctia H, tirc 1am giam tinh axit.

Tinh axit cac chat giam dan nhu sau:
H-COOH > CH;-COOH > CH;-CH,-COOH
Axit fomic Axit axetic Axit propionic
Ka: 1,77.107* 1,75.107° 1,34.107

CH;CH,CH,COOH > CHj3-(CH,;);-COOH > CH3-(CH,;)4-COOH > CH;3-(CH,;)s-COOH
Axit n-butiric Axit n-valeric Axit caproic Axit enantoic
Ka: 1,54.107° 1,51.107 1,31.107 1,28.107

L.3. D0 manh tinh axit cac chit tdng dan nhu sau:

R-O-H < H,0 < RCIIHCH R'< @OH < R—g-O-H
Rugu don chirc (0]

OH OH o
Nudec  Rugu dachic Phenol Axit hitu co

2 nhém -OH k€ can
Nguyén nhan d6 manh tinh axit khac nhau 1a do: Nhém cacbonyl rat dién tor manh hon
nhan thom, nhan thom rat dién t&¢ manh hon hai hidroxyl ké can, goc hidrocacbon R-
mach hé day dién tir manh hon —H.

Thi du: Do manh tinh axit cac chat tang dan nhu sau:
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CH;0H < H,O < HO-CH,-CH,-OH < C(C¢Hs-OH < H-COOH
Ruou metylic  Nudc Etylenglicol Phenol Axit fomic

Bai tap 105

So sanh dd manh tinh axit cac chit sau day:

Axit axetic; Rugu etylic; Axit propionic; Phenol; Nudc; Axit fomic; Glixerin; Ruou
metylic; o-Cresol.

Bai tap 105’
Hay chon hang s6 Ka thich hop:
107"%; 107'%; 1,9.107"°; 7,94.107'%; 6,76.107""; 1,3.107'%; 1,34.107;
1,75.107; 1,35.107;2,69.107; 5,75.107; 0,59
cho céc chit dudi day:
Phenol; Axit cloaxetic; Nudc; Axit floaxetic (Acid fluoroacetic, F-CH,-COOH); Rugu

metylic; Axit propionic; p-Cresol; Axit trifloaxetic; Etylenglicol;
Axit difloaxetic (Acid difluoroacetic); Ruou etylic; Axit axetic.

XIL.5. Ung dung

XIL5.1. Tir axit hitu co diéu ché dwgc cac este, da s0 este c6 mui thom hoa qua,
dwgc dung lam hwong liéu ciing nhw dung moi

R-COOH + R’-OH H.S04(d). tOE R-COO-R> + H,O

Axit hiru co Ruou Este Nude

Thi du:

CH;-COOH + CH;-CHCH,CH,OH HQSO4!d!, EO CH;COO-CH,CH,-CHCH; + H,O
H3 H3

Axit axetic Rugu isoamylic Isoamyl axetat (Dau chudi)

H-COOH + CH;3-CH,-OH HESOQQ d i, %0 H-COO-C,H; + H,0

Axit fomic Ruou etylic Etyl fomiat (mui ruou rum)

CH;CH,CH,COOH + CsH;;OH H,SO4(4), 0 CH;CH,CH,COO-CsH,;; + H,O

Axit n-butiric Rugu isoamylic Isoamyl n-butirat (mui dua)

H-COOH + CH3;OH H,SO4(d). t°> H-COO-CH3 + H,O

Axit fomic Rugu metylic Metyl fomiat (mui téo) Nudéce

Vé muli cia este, cac sach thuong khong thong nhat nhau, vi thuc ra mui cua trai chin 1a
hdn hop cua nhiéu este khac nhau.

n-Amyl fomiat (HCOOCsH; ) : mui anh dao

Isoamyl fomiat (HCOOCsH ) : mui man

Etyl n-butirat (C;H7,COOC,Hs) : mui mo

Isoamyl isovalerat (C4sHoCOOCsH; ) : mui tdo

He?(enyl axetat (CH;COOCH,CH=CH-CH,-CH,-CH3): mui thom trong dau con ca
cuong
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n-Amyl propionat (C;HsCOOCsH ;) : mui dira
n-Butyl n-butirat (C3H;COOC4Hy) : mui dura

XIIL.5.2. Axit axetic duoc dung lam: Giam #n; Diéu ché mot sb mudi kim loai dung lam
chit cAm mau, nguyén liéu san xuit bt son; Diéu ché cic este 6 mii thom
hoa qua; Piéu ché axeton; Diéu ché chat diét co 2,4-D; 2,4,5-T; Piéu ché
anhidrit axetic, tor d6 diéu ché duoc to' nhan tao (to xelulozo axetat), thube
aspirin;...

- Dung dich CH;-COOH 2-5% (san pham ciia qua trinh 1én men gidm tir ruou etylic,
duong, mat...) dugc dung lam giam an.

~ 3CH;COOH + Al —> AI(CH;COO); + %Hz

Axit axetic Nhém Nhom axetat Hidro

6CH;COOH + ALO; —> 2AI(CH;COO); + 3H,O

Axit axetic Nhém oxit Nhom axetat Nuédce

Nhém axetat 13 mot mudi tan nhiéu trong nudc, nhung khi dem dun néng dung dich
n6 bi thuy phan tao nhdm axetat monobazic (CH3COO),AIOH va nhom axetat
dibazic CH3;COOAI(OH), khong tan trong nudc. Vi vdy nhom axetat dugc dung
trong cong nghiép nhuém 1am chit cAm mau (gitt mau lau phai). Sit axetat, Crom
axetat ciing co tinh chat tuong tu (mudi Sat, Crom II hay III déu dugc).

- 2CH;COOH + CuO ——> Cu(CHs;COO), + H)O
Axit axetic Dong (II) oxit Dong (II) axetat Nudc

2CH;COOH + PbO ——> Pb(CH;CO0), + H,O
Axit axetic Chi (IT) oxit Chi (IT) axetat Nudc

Pong (IT) axetat, Chi (IT) axetat duoc ding lam bot son.

Chi (II) axetat ngdm nuée, Pb(CH3COO),.3H,0, rat doc, ¢ vi ngot (“duong chi”).
Dung dich mudi chi axetat bazic, CH;COOPb(OH), goi 1a “gidm chi”, dugc diung
trong y hoc dé chira béng va bong gan.

- 2CH3;COOH + CaCO3; ——> Ca(CH;CO0), + CO, + H;O

Axit axetic Canxi cacbonat Canxi axetat Khi cacbonic

2CH;COOH + CaO0 —> Ca(CH;COO), + H)O

Canxi oxit Canxi axetat

Ca(CH;COO0); (1) o CH;-CO-CH; + CaCO;

Mudi canxi axetat Axeton Canxi cacbonat

- CH;COOH + Cl, __as’ 5 CI-CH,COOH + HCI

Axit axetic Clo Axit cloaxetic Hidroclorua
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Na CH,-COOH
Cl <.t Cl
+ w CI; CH,-COOH AL + NaCl
. ) Natri clorua
Axit clo axetic
c Cl
Natri 2,4-Piclophenolat Axit 2,4- diclophenoxi axetic

(2,4-D; Chat diét cd; Ciing 1a
chatkich t6 thyc vat)

— CH,—COOH
Cl
0
+ NaCl
+

t
—COOH ———>» a
Xt a Natri clorua

Axit cloaxetic Axit 2,4,5-tricloaxetic

2,4,5—Trlclorophenolat natri Chat diét cé 2.4,5-T

(Natri 2,4,5-triclophenolat)

Mubi natri ctia axit cloaxetic co tic dung diét co va lam rung 14 cdy. Nguoi ta dung mu01 nay dé diéu ché
2,4-D (axit 2,4-diclophenoxiaxetic) va 2.4,5-T (axit 2,4,5-triclophenoxiaxetic). O nong d6 rét thap dung
dich hai chét nay co tic dung kich thich sy ting truong cua thuc vat. Tuy nhién & ndng do cao hon, dung
dich hai chat nay lai c¢6 tac dung diét c6 va lam rung 14 cay.

Hon hop da cam ma My di dung trong chién tranh Viét Nam gém 50% 2,4-D va 50% 2,4,5-T ¢ dang este
clia rugu n-butylic. Trong 2,4,5-T ¢6 1an tap chét dioxin cuc ky doc, chit nay da gay tac hai rat 16n cho
nhiéu nguoi cho dén hién nay, mac du chién tranh di qua da lau.

- Anhidrit axetic duoc dicu ché tir phan Ung cua axit axetic voi xeten, CH,=C=0, chat
nay dugc tao ra do sy loai nudc cia axit axetic & nhi¢t do cao.

AIPO,
CH;-COOH ————> CH,=C-O0 + H,0
Axit axetic 700C Xeten (Ceten) Nuéc

CH=C=0 + CH;COOH —> CH;-G-O-G-CHj

. . O O
Xeten Axit axetic Anhidrit axetic

[CeH70,2(OH);3]n +2n(CH3CO),0 _H,S04(d ) [CcH70,(OH)(OCOCHj3),], +2nCH3;COOH

Xenlulozo Anhidrit axetic Xenlulozo diaxetat Axit axetic

[CeH70(OH)s]y +3n(CH;C0),0 _H:804(dy, [CoH702(0COCH;)3], + 3nCH;COOH

Xenlulozo Anhidrit axetic Xenlulozo triaxetat Axit axetic

Xenlulozo diaxetat va xenlulozo triaxetat dugc dung lam to soi nhan tao (to axetat).
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COOH COOH
H,S04(d) |(|: s +
29V CH;COOH
—e T 3

+ CH;—C—-O=C—CH (o)
N - o
0o @) t Asit toxi b . Axit axetic
Axit salixilic s . xit 0-axetoxi benzoic
Anhidrit axetic Axit axety] salixilic
Aspirin

XIL.5.3. Tir axit axetic diéu ché duoc nhwa PVAc, PVA; Tu axit metacrilic diéu ché
duogc thity tinh hiru co' (plexiglas); Axit adipic diéu ché to nilon-66; Tu axit
tereptalic diéu ché dugc to polieste; Tur axit w-aminoenantoic diéu ché duge
to enang; Axit benzoic cé tinh sit tring, ding bio quin thuc phim; Axit
xitric (Acid citric, Axit limonic, Axit chanh) dugc dung trong thuc phlem, do

udng;....
¢, X
CH;COOH + CH=CH ——2l » (CH,C00-CH=CH,
Axit axetic Axetilen Vinyl axetat
n CH;COOCH=CH, tOT—HXt> —CH—CH,—
’ O-C—CH;
Vinyl axetat I
n
Polivinyl axetat
Nhua PVAc
—CH—CHy— K — CH—CH,—
O— ﬁ_ CH; + nNaOH ——>» (l)H + 1 CH3COONa
n o g Natri axetat
PVAC Dung dich Xiit Polivinyl ancol
Nhya PVA
H,S0,
CH;=C—C—OH + CH;—OH CHy=C—(—0—CH; + H0
0
CH; O t CH; O )
Axit metacrilic Rugu metylic Metyl metacrilat Nuge
COOCH,
— TH
n CHy=C—COOCH; o | o C—
CH, CH,
n
Metyl metacrilat Polimetyl metacrilat
Thiy tinh hitu co
Plexiglas
¢ X
n HOOC—(CH2)4-COOH + n H2N-(CH2)6-NH2 —t> _ﬁ_ (CH2)4- ﬁ- NH- (CH2)6-NH-:| + 2n HZO
Axit adipic Hexametylen diamin 0 0 n

To Nilon-6,6 Nuge
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0
n HOOC@ COOH + n HO-CH,-CH,-OH — |- ﬁ@ I(IJ— O—-CH,-CH,-0O—
Xt

Etylenglicol 0 0 n
Td polieste
+ 2n H,0
Nuéc

Axit tereptalic

0

), Xt

Axit w-aminoenantoic Td enang

TN
n H2N_ (CH2)6- ﬁ_ OH Ere— |: —NH- (CH2)6_ |C|:_i| + n H20
n

Bai tap 106
Tir isobutan viét cic phuong trinh phan tng diéu ché: Poliisobutilen; Thay tinh hitu co
(polimetylmetacrilat; plexiglas). Cac chat vo co, xuc tac c¢6 san. Khong dung phan tng
dehidro hoa.

Bai tap 106’
Tu isopentan, viét cidc phan ung di€u ché: Cao su isopren; Poli (2-metylbuten-2);
Poliisobutilen; Plexiglas. Céc chat vo co, xtc tac co san.

Bai tap 107
Tur p-xilen va metan, viét phuong trinh phan img diéu ché to polieste.

Bai tap 107’ ) . )
Tur da voi, than da, viét phuong trinh phan tng diéu ché: PVC; 1,1-DPicloetan; Cao su
Buna; Cao su clopropren; PVAc; PVA.

XIL6. Diéu ché
XIL.6.1. Oxi héa hiru han andehit, dwgc axit hitu co’ twong rng

R-CHO + %oz _Mn . R-COOH

Andehit Oxi (KK) Axit hitu co

R-CHO + AgO  AsNoyNHi;¢ R-COOH + 2Agl

Andehit Bac oxit Axit cacboxilic  Bac kim loai

R-CHO + 2Cu(OH), —“» R-COOH + CwO! + 2H,0
Andehit Dong (II) hidroxit Axit hitu co _ Dong (1) oxit Nuée
(Chat khir) (Chat oxi hoa) (Két thia mau do gach)

Céc phan tng diéu ché axit hitu co tir phan Gmg trang guwong cia andehit, ciing nhu cho andehit tac dung
Cu(OH), dun néng, chi la cac phan ung 1y thuyét, khong dung trong thyc t& dé diéu ché axit hitu co. Vi
thanh phém rat tén kém, hon nira, cac phan Gng trén dugc thuc hién trong moi trudng bazo, axit hitu co tao
ra s&€ hién dién ¢ dang mudi, cht khong phai axit.
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Thi du:
CH;-CHO + %oz _ M . CH;-COOH

Etanal Oxi Axit etanoic
Axetandhit Axit axetic

CH,=CH-CHO + AgO  AgNOyNH; ;t° CH,=CH-COOH + 2Ag
Propenal Bac oxit Axit propenoic Bac
Acrolein Axit acrilic

CeHs-CHO + 2Cu(OH), —“>» CeHs-COOH + Cu,04 + 2H,0
Benzandehit Pdng (I1) hidroxit Axit benzoic Pong (I) oxit Nude

HOC-CHO + 0O, —Y" , HOOC-COOH
Etandial Axit etandioic
Glioxal Axit oxalic

p-HOC-C¢Hs-CHO  + 2Ag,0 _ AgNOy/NH:; t°; p-HOOC-C¢H4-COOH + 4Ag
Andehit tereptalic Bac oxit Axit tereptalic Bac

HOC-CH,-CHO + 4Cu(OH), —% 5 HOOC-CH»-COOH + 2Cw,0l + 4H,0
Propandial Ddng () hidroxit Axit propandioic ) Ddng (1) oxit
Andehit malonic Axit malonic (két thia mau do gach)

XIIL.6.2. Oxi héa rwgu bic nhat, thu dwoe axit hiru co twong ving

R-CH,0OH + 2 [0] —_ R-COOH + H,0O
Ruqu bac mot Chét oxi hoa thich hop Axit hiru co Nudce
Chat oxi hoa nhu: O; (khong khi); CuO; K,Cr,0O7/H,SO4; KMnOy;. ...

Phan tng 1én men gidm (Phan tmg diéu ché axit axetic véi tac chat oxi hoda 1a oxi (0,)
ctia khong khi, c6 men gidm 1am xuc tac. Pay 1a Phwong phap c¢6 dién diéu ché axit
axetic).

Diéu kién thuan loi cho su 1én men giém la: ruou khong qua 10°, nhi¢t d§ khoang 25-
30°C, rugu va men giam duogc tiép xtc nhidu voi khong khi. Men gidm dugc sinh ra boi
vi khuan Mycoderma aceti. Vi khuan nay can khong khi dé séng va khi tiép xac véi ruou
s& tiét ra chit men (enzim) dé xuc tac oxi oxi hoa ruou thanh axit axetic.

Trong cong nghiép cé hai phuwong phap 1én men gidm: Phwong phap Pasteur (Phap)
(ruou lodng chira trong thing noéng va rong, cho tiép xuc vo1 khong khi); Phwong phap
Schutzenbach (Dirc) (cho rugu lodng chay chim tir trén xudng dudi qua cac vo bao co
tam men gidm. Khong khi dugc thdi nguoc dong tir dudi 1én. Phuong phap sau cho hiéu
suét cao hon.

-1 0 +3 -2 -2
CH;-CH,OH + O Men gidm S CH;-COOH + H)O
Ruou etylic Oxi (KK) Axit axetic Nudc

(Chat khtr) (Chét oxi hoa)
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Pong (II) oxit (CuO) oxi hoa rugu bic nhét tao andehit, andehit c6 thé bi oxi hoa tiép
boi CuO tao axit hitu co’ twong Gng.

R-CH,OH + CuO ¢ 5~ RCHO + Cu + HO
Ruou bac 1 Ddng (II) oxit Andehit Pong kim loai ~ Nude

R-CHO + CuO _ ¢ 5 R-COOH + Cu
Andehit Déng (II) oxit Axit hitu co Pdng

= R-CH,OH + 2CuO £ 5~ R-COOH + 2Cu + HO

Ruou bac 1 Dong (I1) oxit Axit hitu co Dong Nudce
Thi du:
CH;-CH,-CH,OH + i 2CuO _t; CH;-CH,-COOH + 2Cu + H,O
Rugu n-propylic Pong (1) oxit Axit propionic Pong  Nudc

C6 thé dung dung dich kali dicromat trong moi truong axit sunfuric (KZCr207/HZSO4)
dé oxi hoa rwou bic 1 tao axit hitu co' twong wng, con dicromat bi khur tao mu6i crom
(II). Picromat c¢6 mau da cam, sau phan tng tiy theo nong do ru(_)'u (ruc_ru etylic) ma
dicromat bi mat mau da cam it hay nhiéu. Do d6, c6 thé dung Cr,O;*/H" dé phat hién
luong rugu it hay nhleu trong hoi thd ciia mét ngudi. Canh sat giao thong yéu cau cac
“bac tai” th01 vao ong dung cac hoa chat nay tir d6 co thé biét tai xé co ubng ruou hay
khong va ubng nhiéu hay it ma cho phép tiép tuc 1ai xe hay phai bi giit lai.

-1 +6 +3 +3
3CH3-CH20H + 2K2CI‘207 + 8HZSO4 _—> 3CH3-COOH + 2CI’2(SO4)3
(Chét khir) (Chét oxi hoa) + 2K,S0O4 + 11H,O

KMnOy (kali pemanganat kali, thudc tim) oxi hoa rugu béc 1 tao axit hitu co twong
rng (axit tao ra trong mdi truong bazo, nén ¢ dang mudi kali cua axit hitu co, mudn co
axit thi dem axit hoa mudi nay bang axit manh nhu HCI, H,SO4); Con KMnOj bi khir tao
mangan dioxit (MnQO,).

3R-CH,OH + 4KMnO, ——> 3R-COOK + 4MnO,y + KOH + 4H,0O

Ruou bac 1 Kali pemanganat ~ Mudi kali cua axit hitu co Mangan dioxit

R-COOK + H" —> R-COOH + K'

Axit manh Axit hiru co
Thi du:
3CH,=CH-CH,OH + 4KMnO, —> 3CH,=CH-COOK + 4MnO4} + KOH + 4H,0
Rugu alylic Kali pemanganat Kali acrilat Mangan dioxit

XI1.6.3. Tong hop axit axetic tir axetilen (phwong phap hién dai dé diéu ché axit
axetic)

CH=CH + H,O HgSO, ; H,S0, ; 80°C [CH,=CH-OH] —> CH;-CH=0
Axetilen Nudéc Etenol (khong bén) Andehit axetic
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CH;-CHO + %Oz Mr* o CH3-COOH (Chét xiic tac thuong 1a Mn(CH;CO0), 6 70°C)

Andehit axetic Oxi (KK) Axit axetic

Thay vi ding axetilen, ngudi ta con ding etilen dem oxi hoa bang oxi véi chét xuc tic gdm PdCL/CuCl, &
100°C, ap suat 30 atm, ciing thu dugc andehit axetic. Sau d6 dem oxi hoa tiep andehit axetic bang oxi cla
khong khi, c6 mudi Mangan (II) axetat lam xtic tac, & 70°C, s€ thu dugc axit axetic, nhu da viét trén.

2CH,=CH, + O, PACL/CuCl, : 100°C : 30 atm ~, 2CH3-CHO
Etilen Oxi Andehit axetic

XII.6.4. Chung khan gd, thu dwoc axit axetic

G4, gém chu yéu 1a xenlulozo (cellulose) va lignin, dugc chung khan trong ndi kin ¢ 400
— 500°C. Dan hdn hop hoi thoat ra qua hé théng 1am lanh dé 1am ngung hoi. Thu duoc
mot chét nhua den goi 1 hic in hay gudron ling ¢ 16p dudi va mot hon hop long nhe
hon, gom nuéc (H>0), axit axetic (CH;COOH), metanol (CH;O0H) va axeton (CH3-CO-
CH3) nam ¢ 16p trén. Lay hon hop long do ra, cho voi vao dé chuyén axit axetic thanh
muoi canxi axetat. Chung cat hét nuoc, metanol va axeton. Con lai canxi axetat cho tac
dung véi axit sunfuric réi dem chung cat dé thu lay axit axetic.

2CH;COOH + CaO —— Ca(CH;CO0O), + HO

Axit axetic Canxi oxit (Voi séng) Canxi axetat

[ 2CH;COOH + CaCO; —> Ca(CH;COO), + CO, + H,O

Axit axetic Canxi cacbonat (P4 v6i)  Canxi axetat Khi cacbonic

2CH;COOH + Ca(OH), — > Ca(CH;COO), + 2H,0

Axit axetic Canxi hidroxit (Voi t61) Canxi axetat Nuée |

Ca(CH;COO), + H,SO; ——> 2CH;COOH + CaSOs

Canxi axetat Axit sunfuric Axit axetic Canxi sunfat (it tan)

Bai tap 108
D6t chay hoan toan mot hdn hop gdbm A ba chit hiru co don chire, no, mach ho ¢6 cung
CTPT thi can 7,84 lit O, (dktc). San pham chay gdm 6,72 lit CO; (dkte) va 5,4 gam HyO.
a. Tim CTPT. Viét CTCT ciia ba chat hitu co va doc tén mdi chat. Biét rang ti khdi hoi

ctia hdn hop A bang 2,55.
b. Viét phuong trinh phan ung cua mdi chit v&i: Na; NaOH; Na,COs; Dung dich

AgNO3/NH3; C;HsOH; CuO.

(C=12;H=1)
bS: C3H602

Bai tap 108’

Hon hop A gdm hai chét hitu co don chirc mach hé dong phan. Dt chay hét m gam hon
hop A can dung 6,72 lit oxi (dktc). San pham chdy chi gém khi cacbonic va nuéc. Cho
san pham chay hap thy vao binh dung nudc voi du, khéi lugng binh ting 16,8 gam va thu
duogc 30 gam két tua.
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a. Tinh m. Cac phan Uing xay ra hoan toan.

b. Xac dinh CTPT, CTCT mbdi chét trong hdn hop A. Biét rang khi nho hdn hop A vao
cuc da voi thi ¢ hién tugng sui bot khi. Poc tén ting chat trong hdon hop A.

c. Viét phuong trinh phan Umg cua mdi chit voi: CaCO3, Hz, dd AgNOs/NHj3; dd Br;
Ruou alylic; dd NaOH; va phan tng trung hop cua mdi chat.

d. Tur hdn hop trén, viét phuong trinh phan tmg diéu ché poli metylmetacrilat.

(C=12;H=1;0=16)
bS: C3H402

Bai tap 109 (Pé 8, Bo dé¢ TSPH mon Hoa)

1. Pun néng mot axit da chic cé cong thic (C4H;0,), (trong d6 n < 4) véi mét lugng
du hon hop A gém hai ruou déu co cong thuc chung 1a CmHyy, + 20 (c6 mat H,SO4
dac), dugc mot hon hop B gém cac chit hiru co cung chuec.

Khi dun néng p (gam) A & 170°C (c6 mat H,SO4 dic) duoc V lit hdn hop khi hai
olefin déng déng ké tiép nhau. Cho p (gam) A tac dung hét véi Na thu dugc x (lit) H;
néu dot chay hét p (gam) A duge y (lit) CO,.

Viét CTCT ciia axit, biét rang axit d6 khong lam mat mau dung dich nuée brom.

Cho biét trong hdn hop B ¢6 thé ¢ nhirng chat gi?

Lap biéu thuc tinh x va y theo p va V.

Khi p = 2,24 gam, V = 0,784 lit, hiy x4c dinh CTCT cta hai ruou, biét ring khi

cho hoi rwou qua bot Cu nung ndng tao ra san pham déu cé kha nang cho phan

ung trang guong.
c. Tinh % vé khdi luong cac chat trong A (theo s6 liéu & cau 2b)
(Cho céc thé tich khi do & dktc; gia thiét hiéu sut cac phan ting déu 100%)
H=1;C=12;0=16)

DS: C¢H4(COOH)y; x = VE; y=1LZP =N 6 069 CoH-OH: 33,04% C.HyOH

op o

Bai tip 110 (D¢ 17 Bo dé TSPH mon Hoa)

Cho 800 gam dat den tdc dung hét voi nudce ta thu duge 100 lit CoH, ¢ 27,30C va 2,464
atm.

1. Tinh % khéi luong ctia canxi cacbua trong dét dén.

2. Lay % lwong C,H, & trén cho hop nudce (& 70°C, c6 mit HgSO,) ta duge san phdm

A. Chia A thanh hai phan bang nhau: Mdt phan khtr bang H, (c6 mat Ni, t %) thu dugc
chit B; Mot phan oxi héa bang O, (c6 mat Mn*") thu dugc chat D. Cudi cing cho B
tac dung v6i D khi c6 mat H,SO, dic, ta thu duoc san pham E.

Tinh khdi luong E, biét hiéu suit cua cac phan Ung hop nudc, khir, oxi hda, este hoa
déu bang 80%.

3. Lay % lwong C,H, & trén dun ndng vai than hoat tinh (600°C) ta thu dugc hdn hop

khi gom C,H, va khi san pham, trong d6 khi san pham chiém 75% thé tich.
a. Tinh hiéu suat phan tng.
b. Lam lanh khi san pham t&i nhiét d6 phong thi thu dugc bao nhiéu ml chit 1ong (d
=0,8 gam/ml)
(C=12 ; H=1;0=16)
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DS:1. 80% 2. 112,64gE 3. 90%; 146,25 ml

Bai tap 111 (D& 50 Bo dé TSPH mén Hoa)
Cho 50 ml dung dich A goém axit hitu co R-COOH va mubi kim loai kiém cua axit d6
tac dung véi 120 ml dung dich Ba(OH), 0,125M, sau phan ung thu dugc dung dich B.
Pé trung hoa Ba(OH), du trong B, can cho thém 3,75 gam dung dich HCI 14,6%, sau
d6 c6 can dung dich thu duoc 5,4325 gam mubi khan.
Mait khac, khi cho 50 ml dung dich A tac dung vé1 H,SO4 du, dun nong thu dugce 1,05
lit hoi axit hitu co trén (do & 136,5°C; 1,12 atm).
1. Tinh ndng d mol cua cac chét tan trong A.
2. Tim cong thirc ciia axit va ctia mudi.
3. Tinh pH ctia dung dich 0,1 mol/l ciia axit tim thay & trén, biét do dién ly a. = 1%.
(Ba=137;Li=7;Na=23;K=39)
bS: RCOOH : 0,3M; RCOONa: 0,4 M; CH;COOH- CH3COOK; pH =3

CAU HOI ON PHAN XII

1. Axit hitu co 1a gi? Cho thi du minh hoa.

2. Poc tén cac chat sau day: HCOOH; CH,=CH-COOH; n-CsH;;COOH;
CH3;COOH; HOOC-COOH; CH,=C(CH3)COOH; HOOC(CH,);COOH;
C6H5COOH; p-HOOC-C6H4-COOH; C15H31COOH; HOOC-CHQ-COOH;
C7H35COOH; n-C4HyCOOH; i-CsH;,COOH; C;7H3;3COOH; CH3;CH,COOH;
C,H;COOH; 0-HOOC-C¢H4-COOH; CH;CH,CH,CH,COOH; CI-CH,-COOH.

3. Viét CTCT céc chit sau day: Axit acrilic; Axit benzoic; Axit oxalic; Axit lactic;
Axit stearic; Axit tereptalic; Axit adipic; Axit oleic; Axit metacrilic; Axit
panmitic; Axit axetic; Axit picric; Axit fomic; Axit cloaxetic; Axit isovaleric;
Axit propionic; Axit butanoic; Axit phenic; Axit isobutiric; Axit caproic; Axit
gluconic; Axit citric; Axit malonic; Axit n-butiric; Axit pentanoic; Phenol; Anilin;
Nitrobenzen; Benzandehit; Stiren; Vinyl clorua; Isopren; Cloropren.

4. (TSPH khéi B, 2005)

1. Cho 6 hop chit hitu co don chirc, mach ho c6 cung cong thiae phan tu la
C4H802 Viét cac cong thirc cAu tao thu gon cuia cac chat do.

2. Hon hop X gdm mot ankan va mot ankin ¢ ty 1& phan tir khéi twong tng 14
22 : 13. D6t chay hoan toan 0,2 mol hén hop X, thu duoc 22 gam CO, va 9
gam H,0. Xéc dinh cong thirc phan tir cua ankan va ankin.

(C=12;H=1;0=16)
bS: C3H8 5 C2H2

5. (TSPH PH Pa Nang, 2001)

Mot hdn hop A gdm axit hitu co X va este Y ctia axit hitu co don chirc. Cho A tac
dung vira da v6i dung dich NaOH. Chung cit hdn hop san pham thi thu dugc 9,3 gam
mot hop chat hitu co B va 39,4 gam hdn hop mudi khan. Cho chit B tic dung véi
Natri du thu dugc 3,36 lit H, (dktc). Cho B tac dung véi Cu(OH), thu duoc dung dich
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¢6 mau xanh lam. Dem toan bo hdn hop mudi khan trén nung véi voi toi xit thu duoc
mdt chét khi D duy nhét (hidrocacbon) c6 thé tich 8,96 lit & 27,3°C va 1,1 atm.
1. Xéc dinh CTCT ctia B, biét MB < 93 dvC.
2. Tinh sé mol cta X, Y trong A.
3. Xac dinh CTCT cua X, Y.
(H=1;C=12; 0O=16; Na=23)
DS: B: Etylenglicol; 0,1 mol X; 0,15 molY; X: Axit malonic; Y: Pimetyl malonat

6. (TSDPH DH Su Pham va BH Luat tp HCM, 2001)
Hai chét hitu co A, B (chita C, H, O) déu ¢6 53,33% oxi theo khéi lwong. Khéi lwong
phan tir cia B gép 1,5 lan khi lugng phén tir cia A. Dé d6t chay hét 0,04 mol hdn
hop A, B can 0,10 mol O,. Mt khac, khi cho s mol bﬁng nhau cia A va B tac dung
v6i lwong du dung dich NaOH thi lwgng mudi tao ra tir B gap 1,1952 lan lugng mudi
tao ra tir A. Biét cac phan tng xay ra hoan toan.
Tim CTCT cua A va B.
(C=12;H=1;0=16;Na=23)
bS: A: CH;COOH; B: HO-CH,-COOCHj;

7. (PH Can Tho, 2000)
Cho so d@0 bién hoa sau:

(A)

1€n men \

X) > (C,HsOH —> (B)

Xac dinh CTCT thu gon cua (X), (A), (B) va viét cac phuong trinh phan tng xay ra
(mo1 miii tén 1a mgt phan ung)
8. (PH Can Tho, 1999) ’
Hoan thanh so d6 phan tng sau dudi dang cong thirc cau tao:
A

NaOH
1:1) 0

NaOH

Biét X chira C, H, O. D ¢6 ba nguyén t6. Mdi mii tén 1 mot phan tmg (X tac dung
NaOH tao ra ca A va B)
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