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DDSA
10 g 0.3 ¢g 4.5 mL
40 C 35 min 19. 48% 35.4% KH-
570 8 mL. pH 8.5 20.85% DDSA
7.5 mL. m DDSA :m m H,0 =1:25:46 pH 8
26.62% —OH
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PHS-3C 19050 series AVATAR360

KH-570
MS-1 3%
1.2
10 g 20 mL 9
40 ~50 C 20 ~35 min
1

Table 1 Formulation of crosslinked starch

m MgCl, /g m C,H,0 /g t/C Time/min ~ WA/% || m MgCl, /g m C,H,0 /g /C Time/min ~~ WA/%
0.3 3 40 20 19.82 0.35 4.5 40 25 20.58
0.3 4 45 25 20.96 0.4 3 50 25 19.83
0.3 4.5 50 35 21.89 0.4 4 40 35 21.61
0.35 3 45 35 20. 63 0.4 4.5 45 20 20.21
0.35 4 50 20 19.95

m Starch =10 g V H,0 =20 mL WA water absorption rate.

10 g 20 mL pH 4 ~8
mL KH-570 20 min
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Table 2 Formulation of silane-modified starch
pH V KH-570 /mL WA/ % pH V KH-570 /mL WA/ %
7.5 4 21.16 8.5 8 21.04
7.5 6 19.18 9 4 20.51
7.5 8 20.89 9 6 20.36
8.5 4 20.54 9 8 20.48
8.5 6 20.73
m Starch =10g V H,0 =20 mL WA water absorption rate.
m DDSA :m MS-1 :m H,O 1:10:46 1: 15:46  1:25:46 3
2 min 10 g 20 mL 3%
pH DDSA DDSA 2 h
pH
3
Table 3 Formulation of esterified starch
pH V DDSA /mL m DDSA :m MS-1 :m H,0 WA/ % pH V DDSA /mL m DDSA :m MS-1 :m H,0 WA/ %
7 5 1:10:46 26.32 8 10 1:10:46 27.18
7 7.5 1:15:46 27.00 | 9 5 1:25:46 27.11
7 10 1:25:46 27.08 9 7.5 1:10:46 26.57
8 5 1:15:46 27.41 9 10 1:15:46 26.89
8 7.5 1:25:46 27.66
m Starch =10g V H,0 =20 mL WA water absorption rate.
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«
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Fig.1 FTIR spectra of a primary starch and
b crosslinked starch
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Fig.2 FTIR spectra of a primary starch and

b esterified starch
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7.5 mL pH 7~9

| |
starch—O0—C—R +OH —= starch—O—(|:—R _
OH
I I

I
starch—0~ + R—C—OH == starch—OH + R—C—O~

0] (”)H+ 0

starch—0—C—R +H'== starch—0—C—R ==starch® + R—C—O0OH

starch” + H,0 == starch—OH, == starch—OH +H"

2.4
«a 1.6 ~1.8 MPa 95% 80 h 0.03
0.7 ~0.8 MPa o o o
1.1 ~1.2 MPa 70% 26 C 80 h 0.4 ~0.6 MPa
90% ~95% 25 C 80 h 0.25 ~0.3 MPa
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Improvement of the Water-resistance of Starch

ZHENG Yu-Ying® WANG Can-Yao XU Xiao-Ping ZHANG Xing FU Ming-Lian
College of Chemistry and Chemical Engineering Fuzhou University Fuzhou 350002

Abstract Glyoxal organic silane coupling agents and dodecyl succinic anhydride DDSA latex were used
to treat tapioca starch individually. When 10 g of starch was mixed with 0. 3 g of catalyst and 4.5 mL of the
crosslinking agent for 35 min at 40 °C  the crosslinked starch exhibited a rate of water uptake of 19. 48%
which was less than that of tapioca starch when starch was 10 g KH-570 was 8 ml. and the pH was
controlled at 8.5 the water uptake ratio of the coupled starch thus-produced was 20. 85% when the volume
of DDSA was 7.5 mL. m DDSA :m MS-1 :m H,0 was 1:25:46 and the pH was controlled at 8 the
water uptake of the esterified starch was 26. 62% . After the treatment the hydrophilicity of the starch was
reduced because of the decrease of —OH groups which was validated by FTIR.

Keywords starch crosslinking coupling esterification water-resistance



