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Table 1 Copolymers (P2ZA) with different fraction

No. M,
P2A-O
P2A-1
P2A-2
P2A-3
P2A4
PZA-5
PZA-6

AM {mol%) AMPS (mol%)
100 0
94.3 3.7
92.1 7.9
87.0 13.0 6.9x10°
81.4 18.6 6.6x10°
74.5 25.8 -
66.0 34.0 4.3x10°

7.9x10°
7.2%10°
7.0x10°

1.2 B{AM/AA/AMPS)(P3A) IS B

Bt EMN KBS RIS, EXEBES
F2.0mol-L '"NaOH A BB , A HEY
(PRAYHIERHATH 2K ERE B, &8 F R A ®
RuetmE, KB AR AASERN=THEY
(P3A).
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Fig. 1 Dependence of hydrolysis degree on the

reaction time

a) P2A-0; b) P2A-1; c) P2A-6

T=25C; 2mol-L™' NaOH aqueous solution
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Fig. 2 Fraction inflvence of P2A on hydrolysis
a)P2A-0; b)}P2A-4; c)P2A-6
T=25T; 2mol*L ™" NaOH aquecus solution

175.5), KR J5 , ¥ 5 ) B AA(8 =186.6,183.0)
sk, E B PCNMR #8243 H, LR Y P2A2
Ha kWS e (i 2) ke ie
B — 3, 3t 75 UC Uk 3¢ 70 8208 0 A9 K R B i 2k
FT.AMPS » FHEMRGNEFREE Wt 2
AR B AM f1 AMPS B Wl & & Fh
HR M AM.AA Bl AMPS = 3t Y.

Table 2 The composition of P3A-2 and P2A-2 determined by *C-
NMR and chemical titration

P2A-2 P3A-2
AM;: AMPS(mol) AM: AMPS: AA{mol)
B NMR 92.2:7.8 36.4:7.7:55.9
Chemical titration 92.1:7.9 39.5:7.9:52.6

* P3A-2 obtained by 100h hydrolysis of P2A-2

2.2 =xiERS(P3A)RER MR
RAKBER > TE+T, BHE AA 1 AMPS
HETHSIA B THEEMMGEEFT, SR
AfMzmMEEHSEENER. § 8T TEEK
BRTHWSEREEETH, VHABEREK
[plRBAE=ZZXEEY POGAEBRELAGEW.
BEhEH AMPSHA S ZRBEEN - REY
P2A-2(AMPS S &5 7.9mol% ) AR B Y, B K
BERAEARR A AA2N =T EY(P3A2)H
&, HMET N 0.5mol- L™ 'NaCl K+
8 45 4 8 3 [ ) # Huggins HE(K') i % 3 ¥
BAEERED EELEY P AAHL K
0, 10 06 5 4 R5 BE 1 IR AR B, X BE b Huggins # %
THRAER, SAATAMPSH B TRRIAE
Wmol%ZEH UG, [n]HM K HYBTERE. X

HRARY AMPS S BEMEM , AA HFH5IALH
MTHmMERRGBEFHAEKER, FHE
FPREEAMR. MHBTHLRLSRXSB
Omol% ELN IMHERBR-TRENTRD &
BR,.BHUEHERBERALBE.

Table 3 The character of P3A-2 containing different AA mol%

ping AMPS AM AA (4] K’
(mol%) (mol%) (mol%) (mL-g ')
0 7.9 9.1 0 1680  0.56
1 7.9 75.6 16.5 2220 0.06
2 7.9 60.5 29.6 2250 0.09
3 7.9 55.4 36.7 2325 0.08
4 7.9 39.5 52.6 235 0.09
5 7.9 36.4 55.7 2340 0.08

FEMAAMPS A S BERMNILEY P2A-S
(AMPS 5 25.5mol% ), HARERHAR AA 4
GEBA=ZAEEY(PIAS R, HMEH
0.5mol* L1 NaCl 7K 5 % 9 45 5 85 30 A Huggins
BH HRATLLEB HEELED(P3AS)F
AA HE AN, B Huggins ¥ EE—EBEM
M, B EESEAHENALR TR X EY
YEnHEW(PARFEBN AMPS BT 4K
B A m AAE AR (PRA)E S T

KEBEBOR LB ENER.
Table 4 The properties of P3A-5 containing different AA mol%
pias AMPS AM AA (] K
(mol%) (mol%) (mol%) (mL-g %)
V] 25.5 74.5 L 1723 D.12
1 25.5 63.8 10.7 1857 0.10
2 25.5 57.5 17.0 1777 -
3 25.5 51.8 22.7 1669 0.27
4 25.5 47.1 27.4 1704 0.28
5 25.5 43.8 30.7 1708 0.20

HEBRZE=ZTHEYT AAS R, EHh
AMPS #H 4yt , BBIMXREERME 5 . Gk
EYPAAT BB 2 £30mol% £H M, K

Table 5 The properties of P3A containing different AMPS % mol

P2A P3A

No. amps aM  [q, aMPs aM  aA  [7h
(mcd%) (mol% Y(mL-g~* ¥ened% ) (rood% ) (oed% Yok ")

i 3.7 9%6.3 1560 3.7 65.2 31.1 2370
2 7.9 92,1 1680 7.9 62.1 30.0 2250
3 12.8 87.2 1838 12.8 543 32.9 2370
4 18.6¢ B81.4 2205 18.6 48.9 32.5 -

5 25.5 745 1692 25.5 43.8 307 1630
6 34.0 66.0 2136 34.0 34.9 31.1 1763
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PREPARATION OF HIGH-MOLECULAR-WEIGHT WATER
SOLUBLE (ACRYLAMIDE/ACRYLIC ACID/2-ACRYLAMIDO-2-
METHYLPROPANESULFONATE) TERPOLYMERS

ZHU Linyong, CHANG Zhiying, LI Mingyu, LI Miaozhen, WANG Erjian
( Institute of Photographic Chemistry , Chinese Academy of Sciences , Beijing 100101

Abstract A series of water soluble terpolymer (P3A) acrylamide/2-acrylamido-2-methyl propanesulfonate/
acrylic acid (AM/AMPS/AA) with high molecular weight was obtained by partial hydrolysis from the
corresponding { AM/AMPS) copolymers {P2A). The structure and composition of polymers prepared were
characterized by potentiometric titration and *C-NMR spectroscopy. The results obtained show that in the
given experimental conditions the AMPS units of polymers (P2A) are stable enough in the hydrolysis
process, while the acrylamide groups transform into acrylic acid smoothly. In all cases of various copolymers
{P2A) the amide hydrolysis obeys an auto-retarded kinetic model due to the electrostatic repulsion between
anionic groups and OH™ ions. Finally the hydrolysis reaction trends to a conversion limit,and the residual
AM units is around 30mol% . The relationships between the intrinsic viseosity and compositions of various
terpolymers (P3A) were also studied in detail.

Key words (AM/AA/AMPS) terpolymer, Partial hydrolysis, High molecular weight, Intrinsic viscosity



