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The Preparation Technology of Water-Absorbent by the Saponification
of the Graft Copolymer of Starch and Acrylonitrile

GU Zheng-biao ~ WU Jia-gen
School of Food Science and Technology Wuxi University of Light Industry Wuxi 214036 China

Abstract Studies on the Preparation Technology of Water-absorbent HSPAN by the Saponification of the
graft Copolymer of Starch and Acrylonitrile SPAN  showed that HSPAN was a kind of gel which was insolu-
ble in water but could absorb a great amount of water. The best technology for the preparation of HSPAN was
that after SPAN was saponified by potassium hydroxide precipited by sulfuric acid washed and dispersed in
water again HSPAN was obtained by drying it on a plate. Moreover the best conditions were that the quanti-
ty of potassium hydroxide used in saponification was 1.1 as much as the mole of polyacrylonitrile in SPAN

saponifying temperature over 95°C  reaction time more than 3 h and drying temperature at 70°C. In addition

the highest water-absorbing capacity could be obtained from the SPAN in which grafted ratio was 70% or so.
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Fig.2 The formation of the compound with naphthyri-

Fig.1 The flow sheet of the saponification of SPAN and
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Tab.1 The capacity of water-absorbing of HSPAN obtained
at different methods of preparation after saponifica-

tion

/% / ml/g
1 39.13 50
2 0.12 835
1.13 189
3 0.75 457
0.38 693
0.13 897
4 0.13 880
3 HSPAN 3 54.89%
Fig.3 The contour of the particles in HSPAN SPAN. SPAN
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HSPAN

2 HPSAN
Tab.2 The effect of the drying temperature of plate on the
capacity of water-absorbing of HSPAN

/ / / /
°C ml/g °C ml/g
40 531 75 865
50 589 80 846
55 678 85 823
60 769 90 813
65 833 100 803
70 889
2 HSPAN
70°C
70°C
70°
C.
2.4 HSPAN
HSPAN
HSPAN
3 HSPAN
3 HSPAN :

Tab.3 The effect of graft percent ratio of SPAN on the ca-
pacity of water-absorbing of HSPAN

/ /

/% ml/g /% mL/g
30.56 345 70.54 1598
40.23 431 72.57 1598
50.78 678 75.89 1123
60.78 1089 80.32 543
65.35 1345 90.12 372
68.78 1471

SPAN 1:20 SPAN
95°C

3h.
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Tab.4 factors and levels of response analysis
-1 0 1
a” 0.5 1.0 1.5
b/oC 88 93 98
¢/h 2 3 4
SPAN
SPAN 54.89% SPAN
1:20.
5
Tab.5 Results of response analysis
/
ml/g
1 -1 -1 0 241
2 -1 0 -1 157
3 -1 0 1 732
4 -1 1 0 675
5 0 -1 - 113
6 0 -1 1 767
7 0 1 -1 339
8 0 1 1 923
9 1 - 0 413
10 1 -1 279
11 1 0 1 798
12 1 1 0 839
13 0 0 0 853
14 0 0 0 843
15 0 0 0 835
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6 54.89% 70.54%
Tab.6 The response analysis results of variance SPAN
F SPAN 1.1
302306.8 3 3716.888 97°C 3.5h HSPAN
84274.36 3 1036. 16 983 1703 4 889 1598
675 3 8.299
11296.82 3 138.895
81.33 2
3
=843.6667 +65.5% a+291.5% b+
155.25 % ¢ — 172.8333 * a> - 179.3333 * b* - 1 SPAN
128.8333x >~ 14%axb-2%axc-17.5%b*¢ HSPAN
F
F 2
HSPAN
3
SPAN 1.1
95°C 3h
4 HSPAN 70°C )
SPAN 5 HSPAN
1.1 95° 70% HSPAN
C 3h
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