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Fig.1 "C-NMR spectrum of AA-CA copolymer
Table 1  Assignments for peaks in Fig.1
3

Measured 206 179 453 41.5 34.1 30.1 18.3

€ atoms —CHO —COCH —'cH® —cH* —3cH" —CH, —CH,
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H CHO COOH
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Fig.2  Effect of pH on conversion and rate of copolymerization
Fxperimental conditions: { AA] = 2.29 (mel-L™"),[CAJ = 1.21
(mol* L™' ), [K;$0: ] = 4.62(10  mol " L™"); T = 60C ;¢ =

12 h
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Table 2 Relationship between a and pH in water”
pH 1.9 3.0 4.0 5.0 6.0 7.0

a 0 5.8 40.3 85.8 97.7 100

“[AA] =2.29 mol-L"!
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Fig.3 Schematic diagram of hydrogen bond between monomers
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Fig.4 Effect of pH on content of CA in copolymer
Experimental condition: [AA] = 2.29(mol-L"'}, [CA]=1.2!
(mol-L "), [K;%05] =4.62 (10" mol - L") ; T = 60C;
t=12h
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Table 3 The peak wavelength of monomers in fluorescence spectra

A](ﬂm) Az(l'lm) A;(nm)
Ad 330 440 590
(pH =7.0)
CA 320 380 590
AAICA®
4450 590 830
(pH=17.0)

" [AA)/[€CA] = 65:35( mol/mol)
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Fig.5 Schematic diagram of charge transfer complex
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Fig.6 Relationship between content of CA in monomer and in
copolymer at different pH

Experimental condition: [ AA] + [CA] = 3. 50 (mol - L™' };
[K:8,05)=4.620(10 mol-L™1); T=60C; ¢=12 h
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THE EFFECT OF pH ON THE COPOLYMERIZATION OF ACRYLIC ACID
AND CROTONALDEHYDE

JIN Yong, LIU Zonghui, WEI Deqing
{ Chengdu Institute of Organic Chemistry , Chinese Academy of Sciences, Chengdu 610041)

Abstract A new copolymer has been synthesized by the copolymerization of acrylic acid with crotonaldehyde in
water using K,S, 0, as initiator. The copolymer was characterized by DSC,IR and " C-NMR . The effects of pH on the
rate and conversion of copolymerization and copolymer’s composition have been investigated . The results show that,
as pH increases, the rate and conversion decrease, especially. at pH 5 ~ 7, while the content of crotonaldehyde in
copolymer increases . It has been proved by IR that there is hydrogen bond between acrylic acid and crotonaldehyde
at low pH. The study indicates that hydrogen bond improves the ability of polymerization. However, at high pH,
acrylic acid was found as electron acceptor; crotonaldehyde as electron donmor. A model of “charge transfer
polymerization” was employed to illustrate the copolymerization at high pH.

Key words Acrylic acid, Crotonaldehyde, Solution polymerization, Mechanism



