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Preparation of the Graft Copolymer
of Starch and Acrylonitrile Initiated by Mn’ "

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

Abstract The effects of various parameters on the graft copolymerization of starch and acrylonitrile

AN showed that the mole ratio of Mn®" to Mn’" in the preparation of Mn’" was the most signifi-
cant factor that affected grafting percent ratio G and monomer conversion efficiency CE  and the
pH of the reaction system was the most significant one to grafting efficiency GE  while the effect of
the reaction time on them was small relatively. They had quadratic effects on G CE and GE and their
interaction was small. Meanwhile the best reaction results could be obtained when the mole ratio of
Mn®" to Mn’" was 4 to 1 in the preparation of Mn’" 38 ‘C and pH 1.4 or so. The results also
showed that compared with native starch oxidized starch acid-modified starch and soluble starch
were all easily initiated by Mn®"  but the last was the best one.
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2.72% MnSO, 0.71%KMnO, 4.52% Tab.1 The effect of the station of starch
Na,P,O; 32% on graft copolymerization
. G % CE % GE % M GF
1.2 75.95 51.11 98.24 261937 512
1.2.1 SPAN
S 73.23 44.33  98.12 222464 502
M 1 S5¢g +8 mL +35mL
' +30 mL
pPH 6.5~7.0 2 36 C 100 min.
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Tab.2 The effect of starch concentration
on graft copolymerization
A 0,
G% CE% GE% M GF
3.84 g
1 5 75.95 51.11  98.24 261937 512
2 15 62.65 80.83 98.98 161 682 592
3 25 55.02 98.70  98.52 135145 682
1 +85mlL +35mlL +
30 mL
2 36 C 100 min.
2
3
Tab.3 The effect of the ratio of starch to AN on graft copolymerization
mL G % CE % GE % M GF
1 20 2.197 34.20 73.25 98.71 56 583 672
2 25 2.746 47.02 81.24 98.78 98 918 688
3 30 3.296 51.52 91.20 98.58 116 723 678
4 35 3.845 54.89 98.25 98.46 135 145 682
5 40 4.394 56.56 92.72 97.68 141 111 669
6 45 4.393 57.66 86.32 97.56 147 813 670
25¢g +120 mL.  + +30 mL
2 36 C 100 min.
2.3
Mn'"
pH Mn®*
MnSO,  KMnO, r Mn" Mn'" 6~8 1 ~3.
3 5
) 4 Tab.5 Results of response analysis
M 0
5 pH r G % CE % GE %
+ ) ' 1 -1 -1 0 532 452 98.78
Tab.4 The factor and level of response analysis 2 -1 0 1 43.54 62.69 97.79
3 -1 0 1 53.36  92.49 98.34
-1 0 1 4 -1 1 0 12.26  14.12 78.67
A pH 0.5 2.0 3.5 5 0 -1 -1 6.34 5.46  98.65
6 0 -1 1 7.87 6.86 99.01
2+ 7+
B Mn Mn 6 4 b 7 0 -1 13.56  15.52 80.34
r 8 0 1 1 14.28 15.18 87.23
C C % 36 46 9 1 -1 0 3.18 2.64  98.87
10 1 0 -1 8.89 7.94  97.65
: 25 ¢ 85 mL +35 mL 11 1 0 1 13.56  12.78 97.57
) 12 1 1 0 4.79 6.69 59.76
100 min 30 0 0 54.87 97.96 98.67
2 KMnO, 14 0 0 0 54.99 98.75 98.36
MnSO, Mn®"  Mn'" Na, P, O, 15 0 0 0 54.78 97.89 98.38
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Tab.6 The response analysis result of variance r 2~4.

according to grafting percent ratio 2
F il
326.60 3 29 422.07 el
1653.59 3 148 967.70 \ %
4.63 3 417.31 4 C:ﬁj/so 42
182.49 3 16 440.39 \ /
0.01 2
> = 54.880 — 10.508a + 2.773bH + 2.093¢ — ~— ]
14.584a” — 33.9096% — 10.459¢* — %05 > 25
1.333ab — 1.288ac — 0.203b¢ 1 pH
7
2 pH r 36 C

Tab.7 The response analysis result of variance

according to grafting efficiency

Fig.2 The contour diagram of graft percent ratio
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Fig.3 The contour diagram of graft percent
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Tab.9 The effect of pretreatment of starch on the 3
graft copolymerization of starch with AN 1
G% CE % GE % M GF
75.95 51.11  98.24 26 1937 512
82.49 76.32  98.12 383882 503
83.74 83.14 98.45 380445 456 )
84.08 85.39 98.34 418 383 489
1 5¢g +85 mL  +35mL +
30 mL
0.053% 20 3
mPa s 95 C 6¢g dL
22 mPa s
95 C 6 g dL
4
2 36 C 100 min. M2t Mn't
i i o o
RR,CH—C—H+H ==R,R,CHCH =2 R R,C== (I;H+H~
A
Eia .
([)H ERA H H
l .
RRC=CHMn"—> M1 +tH'HRR,C = C~—0+)e—» RIR?é_clzo Mn’ Mn'* 4 pH 1.4
s Nanx s 38T
BAE + #46 > SRR N 5
9 Mn'*

Fig.9 The mechanism of oxidized starch into free
radical initiated by Mn®*
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