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Table 1 The effects of different dispersants on dispersion polymerization process *

Dispersant [ 7] Product [ ]
Dispersant Emulsion stability ( kept at ambient temperature for 3 months)
(dl/g) (dL/g)
PVP 0.292 0.752 Stable
PDAC 0. 205 0. 857 Phase separation 75 days later
0.354 0.730 Stable
PDMC 0. 348 0.743 Stable
0. 420 0.720 Crosslinking and phase separation 60 days later
PDMDAAC 0. 180 0. 181 Phase separation 30 days later
0.312 0. 181 Phase separation 15 days later
PANa 0.258 — —
PAA 0.320 — —

# Monomer: 18 wt% ; DAC/DMC/AA/AM: 1/1/1/1.5; AS: 22.8 wt% ;
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Initiator; 0. 05 wt% ; Temperatue; 40°C ; Polymerization time; 15 h
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Table 2 The effects of the molar ratio of anionic monomer to cationic monomer on dispersion polymerization process *

The molar ratio

Intrinsic viscosity [ 7]

Anionic content Cationic content

(‘anionic monomer/ cationic monomer ) (dL/g)
172 0. 640 16. 4% 16. 7%
1/1.5 0.752 18. 1% 20. 2%
1/1 0.724 18.5% 18.4%
1.5/1 0. 642 12.3% 6.7%
2/1 0. 855 20% 0

% Monomer: 18 wt% ; AS; 22.8 wt% ; Initiator: 0. 05 wt% ; PVP:

KPR IR BT

FH I AT A5, R Y O BB - B Y £ L
PNARFELE 2/1 ~ 1/1 X HEA RE AR UE B AR (1 S 2R
PR RIS B T Y S
2.3 pH/KESHEEHTIT

S IR pH X RE 5 A5 B AR 1Y K A B
R BT RN BB, WS ERRE 0 4
BRI pH 7 2 B 4 2 [8], T 558 35090 iR 7L
FEE AR (E B — Bt 18] BUAE 2325 0 0 AR
() pH KERLE 5 8 7 Z (0], Hoor 7 i (F Rtk 2
BE) b pH £ 2 ~ 4 BYILR YA LEAR XK. X HE
ANE) pH (A& ST B R, B 1 S pH #E 7 B
TEM FE f, ] W52 S| LR Y ek 2 AR T, kit
A3 AT G 3 P R S 350 nm. B 2 Oy
pH 7£ 3 I TEM B8 f, v LLA B 23—/
BRIEAR , s 28 /NER AR A K /N FL AR E AT Tk 2 2
O, RS , H A RO LU BT 3R AR
220 nm.

Fig. 1 The TEM image of the dispersion

particles of copolymer at pH = 7
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1.8 wt% ; Temperatue: 40°C ; Polymerization time: 15 h

500 nm

Fig. 2 The TEM image of the dispersion

particles of copolymer at pH = 3
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Fig. 3 FTIR spectrum of P( AM-co-AA-co-DAC-co-DMC)
Monomer: 18 wt% ;

Temperature ; 40°C ; Polymerization time:15 h

DAC/DMC/AA/AM: 1/1/1/1.5; AS: 22.8 wt% ;

Initiator; 0.05 wt% ; PVP: 1.8 wt% ;

8CH}
—PC c}—P —C%;P %—P —CnL
S % 9(| 9 9%
o= C|4 o= Cls o= C|6 0= C|7 1
(l) NH, OH 0
31C|H2 3,CH,
2, c|1-l2 22CH2 9119
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1CH,4 ICHg
4 _.U_LL
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6 s |
. l.l A
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5

Fig. 4 "C-NMR spectrum of P( AM-co-AA-co-DAC-co-DMC)
Monomer: 18 wt% ;

Polymerization time: 15 h
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DAC/DMC/AA/AM: 1/1/1/1.5; AS: 22.8% ; Initiator; 0.05 wt% ; PVP: 1.8 wt% ;

Temperatue ; 40°C ;
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PREPARATION OF AMPHOTERIC COPOLYMER
P(AM-co-AA-co-DAC-co-DMC)
BY DISPERSION POLYMERIZATION IN AMMONIUM
SULFATE AQUEOUS SOLUTIONS

SHEN Zhong, LIAN Hongyan, ZHOU Yifeng, NIE Wangyan
(School of Chemistry and Chemical Engineering, Key Laboratory of Environmeni-friendly
Polymer Materials of Anhui Province, Anhut University, Hefet 230039)

Abstract  The amphoteric copolymer P ( AM-co-AA-co-DAC-co-DMC ) was synthesized by dispersion
polymerizationin in ammonium sulfate aqueous solutions, in which noionic monomer acrylamide ( AM) , anionic
monomer acrylic acid ( AA), cationic monomer acryloyloxyethyltrimethyl ammonium chloride ( DAC) and
cationic monomer methacryloyloxyethyltrimethyl ammonium chloride ( DMC) were used as raw materials. The
characteristics of copolymers were studied by means of FTIR," C-NMR, transmission electron microscopy
(TEM) and other methods. The effects of different dispersants,the molar ratio of anionic monomer to cationic
monomer and pH on the dispersion polymerization process and the stability of the dispersion system were
investigated. The results showed that when the amphoteric copolymer P ( AM-co-AA-co-DAC-co-DMC) was
synthesized in the ammonium sulfate aqueous solution,to obtain a relatively stable dispersion system, it should
choose to use non-ionic dispersion stabilizer or cationic dispersion stabilizer as polymeric stabilizer, such as
polyvinylpyrrolidone ( PVP) , poly ( methacryloyloxyethyltrimethyl ammonium chloride) ( PDMC) and poly-
(acryloylxyethyltrimethyl ammonium chloride) (PDAC) should be used, and its pH should be between 2 and
4. Amphoteric nano-copolymers with more than 25% total ion exponent can be obtained under the following
optimized conditions :a mass fraction of polymeric stabilizer polyvinylpyrrolidone (PVP) is 1. 5% ,an initiation
temperature is 40°C ,pH = 3,the molar ratio of ionic monomer to cationic monomer is less than 1.

Keywords Aqueous dispersion polymerization, Amphoteric copolymer, Acrylamide, Dispersant





