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Preparations of Cationic Starch with Low Degree of Substitution
Using the Semi-Dry Process
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Abstract; The cationic starch with low degree of substitution was prepared via reacting starch with

3-chloro-2-hydroxypropyltrimethylammonium chloride (CHPTMA) using the semi-dry process.

Through single factor tests and orthogonal tests, it was concluded that under the conditions that

sodium/amine molar ratios 1. 6, temperature 100 C, reaction duration 3 h, the contents of water

25% , and amine 1.7 g,the optimized reaction efficiency was obtained; under the conditions that

sodium/ amine molar ratios 1.6, temperature 100 ‘C, reaction duration 2.5 h, the contents of

water 25% , amine 3. 75 g,the optimized and relatively high DS was obtained.
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Tab. 1 The factor and level of orthogonal experiments
1 A/C B/h . D/g
1.1 1 80 2.5 1.0 1.70
5 2 100 3.0 1.3 2.50
3 (CHPTMA) : 3 120 3.5 1.6 3.75
6920,
1.2 2
1.2.1 2.1
CHPTMA 10 C , 0.7~
10 min. 13.27% 1.9, 80 C 2 h, 50 g,
50 g, , 25%, 2.5g(
30 min. s 0.03427). 1
1.2.2 .
GB 12091-89 0.7 1.3,
DS — 1157 X (X = Xo) 0.01625, 46.82%.
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25% ., , 2.7
> 2.7.1
:(1)95 C 6% 1000
, MPa. (2) pH 8.96,(3)
25% ,24 h
25% )
2.6
2.6.1 2.7.2
2, , A,B,C;Ds
) (D95 C 6%
A,B,C;D,, 1 200 MPa. (2) pH
5 s 100 C, 3 8.40. (3) , 48 h
h, 1.6, )
1.7 g,
0.01899, 83.14%.
2.6.2 3
s A, B, C, D X
D, 100 C, 2.5 h, , ’
1.6, 3. 75 2)
g 0.03812, 1.6. 100 C,
74.10% 4 0.03091, 50 g, 2594, 3 h.
60. 137 1.7 g( 0.023 31).,
2 0.018 99, 83.14 %,
Tab. 2  The results of orthogonal experiments
/%
1 55.43 0.012 92 3)
2 49.05 0.016 81 25%, 100 C,
3 57.81 0.029 72 2.5 h, 1.6,
4 60. 13 0.030 91 3.75 g, 0.038
5 83. 14 0.018 99 12, 74.10%,
6 50. 21 0.017 21
7 39. 25 0.013 45
8 38.38 0.019 73
9 39. 89 0.009 321
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