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70% National Starch Corporation amimCl
amimCl 9 /
DMAc . 1.
IR Perkin-Elmer FTIR /
System2000 7
10 . Perkin-Elmer bmimCl
DSC-7 PE TGA-7
20 K/min N, Table1 Conditions and results of homogeneous acetylation of starch in
"H-NMR BRUKER amimCl at 85°C
DMX300. 5 mg 0.5 mL e i
DMSO 16 No. e anhydide/
'HLNMR 'HLNMR h Aciti:‘“m Water Acetone  DMAc  Acetone/DMAC”
1 05 31 06 =+ - + -
2 1 31 11+ - + -
6d=1.8~ 304 3115 - - + -
2.2 A, o) 4 4 5:1 1.9 - + + +
=3.9~5.5 A, DS = 4,/ ——=2 81 2l - v ¢ *
*Solubility was determined at room temperature " Acetone/DMAc  V/V
3 1A =2:1 _— Insoluble *  +” Solu};)le able to dissolve no less than
0.02 ¢ 0.01 g/mlL
2 mL
5
2 FTIR
g 20 ¢ amimCl 1 .FTIR 3400 ~ 3500 cm ™'
5 min 2930 cm™! 1649
85°C 1 h cm™! C—H O—H
/ ) / 3400 ~ 3500
85°C cm”!
50°C 1740 em™'
24 h
3
1.9 2.1 1375 em™ 1240 em™!
/DMAc 2:1 -FTIR
A% 0.13 g/mL :
2 "H-NMR .0
15 kV 3.9~5.5
9.5 cm. 1.9~2.2
"H-NMR
'"H-NMR
SEM  JEOL JSM-
6700F
4 DSC
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HOMOGENEOUS SYNTHESIS OF HIGH-AMYLOSE STARCH ACETATES AND
THEIR ULTRAFINE FIBERS PREPARED BY ELECTROSPINNING

ZHOU Qiaoping' > WU Jin® ZHANG Jun® HE Jiasong® SUN Zhijie' ZHANG Zuoguang'
' School of Material Science and Engineering BeiHang University ~Beijing 100083
% Key Laboratory of Engineering Plastics  Joint Laboratory of Polymer Science and Materials
Institute of Chemistry — Chinese Academy of Sciences  Beijing 100080

Abstract  High-amylose starch can dissolve effectively in a room temperature ionic liquid 1-allyl-3-
methylimidazolium chloride amimCl . By using amimCl as the reaction medium high-amylose starch acetates with
a relatively wide range of degree of substitution DS were homogeneously synthesized by a one-step method in the
absence of any catalyst. The effects of reaction time and acetic anhydride/anhydroglucose unit AGU molar ratio on
the DS of starch acetates were investigated. These starch acetates exhibited different solubility in water acetone and
DMAc depending on the DS value. Finally the fibrous membranes composing of continuous and smooth fibers with
diameters in a range from several tens to several hundreds nanometers were successfully produced via electrospinning
of starch acetate solution.

Key words High-amylose starch acetate Room-temperature ionic liquid Homogeneous synthesis Ultra-fine fiber





