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Table 1 Formulations of the thermoplastic acetylated starch {w/W)
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Fig. 1 Plastifying curves of TPAS with different ghycerol

contents —
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a) Tensile strength; b) Elongation at break



14 ZHIES  LBALER BT R 99

2.3 FHEMEERE

RTREM BB R BT, TR Z B ER
MHMMEENE, KBXTHESEHS S TE5
MEEZGER BRI #ST T B %R

B 3 % TPAS(100/50) i 25 B ( - 120°C ~
150°C) )t M EP T LLEE, B RRER
Tuun SHLF 2 THEWNE TR s1(EBEY
—40°C)F0 B2 (HE{E 2 56°C) . IR Forssell® Xt XK
SRUEN DMTA HI 2 AR, P RIR 81 F AR R
I3 B9 2 B H 9 A6 A9 B 38 AL 5% 7F ( Standing FEXX E T
W H MR B TR N - 78CP), 82
3R E 2B RS A SR E . REZ
Bk WA I AT A, AR Z Bt
LA TR R SRR R (E) i
REBERET 125CU)E, A/NEAR, B THK
BEA#HH 150C,LERNTHRANER . EH
IWh, A GEEE(E ) MMFEER (E) R H
P/MEEA XA S HBEEFT BmmfK DT
EREX.

1ELLf
1E10f

1E9F

tand’

40.1

E'E" (Pa).

1E8}

1E7F

1000000 L L 1 L 0.01
-15¢ -10 500 50

Temperature (°C )

100 150

Fig.3 DMTA temperature ramp sweep curves for TPAS {100/50)
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Fig.4 Dynamic strain sweep curves of TPAS with different glycerol
contents at 150°C

a) Ete” versus strain; b) C” versus strain
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Fig.5  Dynamic frequency sweep curves of TPAS with different
glycerol contents

a) Eta™ versus frequency; b) €'versus frequency
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Fig.6 Thermogravimelric curves of pure acetylated starch and TPAS
(100/50)

a) Weight versus temperature; h) Derivative weight versus temperature
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Fig.7 Tsothermal thermogravimetric curves of TPAS (100/50) at 150C

a) Temperature versus time; b) Residual weight versus time
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PREPARATION AND PROPERTIES OF THERMOPLASTIC ACETYLATED STARCH

JIANG Wenbo, QIAO Xiuying, TANG Zhongzhu, SUN Kang
{ State Key Laboratory of Metal Matriz Composites, Shanghai Jicotong University, Shanghai 200030

Abstract Thermoplastic acetylated starch (TPAS) was prepared with acetylated starch as matrix and glycerol as
plasticizer by Haake Rheomix . Experimental results showed that the weight ratio of glycerol/acetylated starch should
exceed 30/100 for obtaining TPAS, and the brittleness of TPAS decreased with increasing glycerol content . Dynamic
mechanical thermal analysis (DMTA} indicated that acetylated starch and glycerol were partially miscible with
separated acetylated-starch-rich phase and glycerol-rich phase.The rheological properties of TPAS exhibited solid-
like behavior, indicating the strong interaction among the acetylated starch molecules. In addition, the thermal
stability of TPAS was also investigated in this paper.
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