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Preparation and Property of Starch Ester
and its Development Progress
Wang Shujun, YuJiugao

(School of Science, Tianjin University, Tianjin 300072)

Abstract Severa preparation methods of starch esters and parameters of influence on esterification
are reviewed in recent years, these parameters are temperature, concentration, pH and time et al, moreover,
the properties of hydrophobicity, thermal stability and paste viscosity are also introduced. At the same time,
some prospects on the development of starch esters are also put forward in the future.
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Tab.1 Effect of time of reaction and ratio of starch/pyridine on the DS and % succinyl content of CSS and ASS
/h CSss 1% DS ASS 1% DS
22 1.08+0.056 0.016+0.002 0.95+0.451 0.015+0.003
32 2.12+0.026 0.033+0.003 1.00+0.101 0.016+0.013
2 7.01 0.10 9.12 0.15
3P 9.10 0.15 11.01 0.20
b 1:2. a 11 5 CSS ; ASS:
s s
o , Fang [0 (LiCl)/
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LiCI/DMAc , ,
90% ) 98%,
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2 [10]
Tab.2 Dataof esterification of starch
/ [mol] DS DS 1%
1:3.0 3.0 2.79+0.14 98
1:1.5 15 1.52+0.08 98
1:0.5 0.5 0.30+£0.02 98
1:3.0 3.0 2.89+0.13 95
1:1.5 15 1.48+0.05 97
1:0.5 0.5 0.48+0.02 96
1:3.0 3.0 3.00£0.15 90
1:1.5 15 1.51+0.06 93
1:0.5 0.5 0.50+£0.02 95
1:3.0 3.0 2.92+0.17 94
1:1.5 15 1.51+0.06 96
1:0.5 0.5 0.52+0.02 95
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Tab.3 Influence of the chain length on degree of substitution,hydrophobicity ,thermal properties and yield
C, DS, an° T.PC T,C 1%
8 1.7 72 380 66 89
10 1.6 80 354 48 84
12 1.7 85 321 22 76
14 1.3 95 298 38 63
16 1.1 100 287 — 59
18 0.8 102 276 — 52
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Fig.1 WPG for 2-dodecen-1-yl succinic anhydride with DMF at various temperatures
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Fig.2 Effect of increasing the anhydride concentration(w/w) relative to starch
pH 8.5~9.0 pH, pH>9.0
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Fig.3 Plot of caustic consumption vs reaction time
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Tab.4 Paste viscosity of starch esters with various degree of substitution
DS, 0 0.0095 0.0271 0.0335 0.0339
30°ClPa- s 48 1250 1380 1400 1500
55°C/Pa- s 40 750 890 900 1000
(20t /min)
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Fig.4 Effect of mechanical shear velocity on paste viscocity(3%, 55°C)
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