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Table 1 Factors and levels in orthogonal tests of P(AA/AMPS)

y HE A K% B K% C K% D
K- AMPS; AA AA HHIE/ % GDA/% (APS+U) /%

1 1:4 60 0. 30 0.8

2 1:5 70 0. 35 0.9

3 1:6 80 0. 40 1.0

4 1:7 90 0. 45 1.1

HAAINA RN 13. 7g,

2 EXHBER
Table 2 Results of orthogonal tests

46 2 5 KoKk HE A H#EB ENE H#E D WRAEAR/ (gog™ ) WERMER/(geg™ D)

1 1 1 1 1 1274.6 147. 82
2 1 2 2 2 1702.7 132.00
3 1 3 3 3 1730. 2 173. 49
4 1 4 4 4 1324.5 131. 83
5 2 1 2 3 1590. 5 125. 34
6 2 2 1 4 1494. 5 142. 19
7 2 3 4 1 803. 2 78. 26
8 2 4 3 2 1331. 8 141. 37
9 3 1 3 4 1552. 6 97.36
10 3 2 4 3 1720. 2 123.97
11 3 3 1 2 1594. 3 118. 14
12 3 4 2 1 1498. 6 88.03
13 4 1 4 2 1302. 3 88.03
14 4 2 3 1 1372. 2 104. 73
15 4 3 2 4 649. 8 64.76
16 4 4 1 3 796. 8 87.93

K1 1508. 1(146.18) 1363.5(114.64) 1290.0(124.20) 1237.1(108.04)

K 2 1305.0(121.79) 1572.4(125.72) 1360.4(102.56) 1402.1(124.06)

KF 3 1591. 4(106. 88) 1194.4(108.66) 1496.7(129.24) 1459.4(127.68)

K 4 1030. 2(86.36) 1237.9(112.29) 1124.4(105.52) 1256.38(109.04)

W2 R 561. 2(59. 82) 378.0(13.43) 372.3(21.64) 222.3(19.64)

ZHEBE BRI (WLR 3), AT RAE A R T 25T T8 iR ig M fe fa e oK A% R aE 8 3
1700g/g LA b, g 3Rk A5 R ¥ Heik 2] 160g/g LA I+,

£33 REZGTHEERR

Table 3 Results of repeated experiments under optimum condition

R G 5 M2 B L L, L - Bi{E
W KA/ (geg™ 1) 1704. 7 1753. 4 1738. 8 1732.3
MR IR RS2/ (geg™ 1) 164. 87 189. 64 180. 12 178. 21

10. 14028/j. enki. 1003-3726. 2015. 11. 010



N ¥ 18 it 2015 4E 11 H

i

o« T4 o

2.2 BEZESW

TE SN 25 DA 1 T 32 52 56 AR 6 S 0 485 S5 ) e R TR A PR 3R 43 i) e BRI B L R A8 BB R FH o
JIT LAAS 5256 1 B PR 2R A T X3S B ) GDA R R Lk AMPS #47% %%,
2.2.1 ZCHEH] GDA m9%%¢ ¥ AA ORI N 80. 00 %  BAIA B L AMPS: AA=1:4, % 4Lif 5 5|
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Figure 1 Effect of dosage of cross linker (GDA) on water absorption rate
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Figure 2 Effect of dosage of monomer on water absorption rate
F LRI AR i 8 W KA 258 R R 7K A5 2R B AMIPS B R Jim A &t 52 B0 e 19 5 D A B 3, > m CAMPS) =
m (AN) =1+ AR A 5 A I8 7K A 28 0 R 7 A 28 2 38 B di AR L I A Jlig B9 W /K A% 2R Ol 1640. 8g/ g I
KA AR 159, 72g/g. 24 AMPS & 1y Rl psi /N inF B i B9 9 i vE RE 2 2 R R #e . X R N BEE
AMPS JH & 5938 i, B I e B b 807 00 A% A A AT R 8 5 A 50 L S 22 R 1 A R EE G 2 A g I K
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MEH AT LU L B IETE 3min 2245 B A B WK A FARZS . 10min J& o B B9 W K A% F8 28 A0 K |/
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0. 90 % (wt) NaCl ¥ W H A g N AP B8 33 155 28 18K TR g 8 A1 998 38 HAH 22 8 K, IR R #h K R
W 7K 3 A 25 AN K Bl 2 7K (0. 90 %6 (wt) NaCl #5980 B #E47 . 0. 90 %6 (wt) NaCl % ¥ T g P9 402 35 TR
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Figure 3 Water absorption rate of P(AA/AMPS) at normal temperature (25°C)
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W K 3 A — SO5 HL, 2544 g WK A RN L BT 23 S A ik A s 77 e i A 1) 9 B9 3B 3 TR L e ks Jr R Ik T
KA MRS N HE 25 Kb, 1 B8R AT 2400, P CAA/AMPS) & 0% 7K B g 19 W% 7K M g L 7K M 45 fie 4
i,
3.3 REWKMERE

EL S Hn] LU, B 2 B0 BN AR R 1 W K 3 R K A R R M O R AR PR RRIK
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Figure 4 Relationship of water retention with time of P(AA/AMPS) under different temperatures
(A:25°C . Normal saline; B:70°C, Normal saline)
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Figure 5 Repeated water absorption rate of P(AA/AMPS) at normal temperature (25°C)
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Synthesis and Water Absorbency Performance of
Salt-Resistant Superabsorbents Based upon the

Poly(acry acid-co-2-acrylamide-2-methyl propane sulfonic acid)

SONG Tian-wen, ZHAO Yu™ , WANG Wan-guan, ZHANG Chun-jiao, ZHU Zheng
(Key Laboratory of Marine Chemistry Theory and Technology ., Ministry of Education ,College of Chemical
Engineering »Ocean University of China » Qingdao 266100, China)

Abstract: Poly(acry acid-co-2-acrylamide-2-methyl propane sulfonic acid) (P(AA/AMPS)) was synthesized by inverse
suspension polymerization(ISP). The best reaction condition of the experiment is determined by orthogonal test and single
factor analysis. Systematic tests and comparison were taken at water absorption, water retention and repeated water
absorption. The results show that P(AA/AMPS) possesses good performence with an absorbency for distilled water of
1753. 4g/g and an absorbency for normal saline of 189. 64g/g. The polymer has good quality of water retention within a
range of temperature.

Key words: Super absorbent polymer; Polyacrylic acid; 2-Acrylamido-2-methyl propane sulfonic acid; Inverse

suspension; Salt resistance
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