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Fig. 1 Effect of urea content on the crystallinity
of thermoplastic starch Fig.2 Effect of glycerol content on the tensile stress( 0

and elongation at break(€) of thermoplastic starch
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Fig. 3 Plots of shear rate(Y) vs shear stress( ) Fig. 4 Plots of apparent viscosity (1) vs
for thermo plastic starch shear stress(t) for thermoplastic starch
m (glyceroD rir(starch): a. 210; b. 310; c. 410 m (glyceroD i1 (starch); a. 410; b.310; c. 210
, 60 d ,
o b b
1
Table 1 Biodegradation rate( Rpj,) of thermoplastic starch( TPS) and news paper( ;)
Time/d 10 20 30 40 50 60 70 80 90 100
TPS 9 15 27 43 58 70 77 87 95
News paper 3 5 11 22 35 45 50 56 62 70
2.4 LDPE
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Fg.5 Tensik strength of themoplastic of starch/ LDPE blends
a. TPS/ LDPE/AKK (1%); b. TPS/ LDPE; c. TPS/ LDPE/ EAAC15%)
AKK: coupling agent; EA A; poly(ethylene- co-acrylic acid)

Fig. 6 Break elongation of thermoplastic
starcly/ LDPE blends
a. TPS/ LDPE/ EAA(15%); b.TPS/ LDPE AKK(1%); ¢ TPS/ LDPE
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Preparation, Property and Morphology of
Thermoplastic Starch

LIU Ming-Zhu® ", LIU ZaiMan“, DING Sheng-Long®, LIU Kai’, LI She—Qingb, ZHANG LiJi"
(“State Key Laboratory of Applied Organic Chemistry, College of Chemistry and Chemical
Engineering, Lanzhou University, Lanzhou 730000;

Petrochemical Research Institute of Lanzhou Petrochemical Corporation, PetroChina, Lanzhou )

Abstract Thermoplastic starch was prepared from cornstarch in a batch-mixer in the presence of glycerol
urea and water. The effects of glycerol and urea amounts on the plasticity of thermoplastic starch were
studied. The crystallinity change of starch samples was studied by XRD. The results showed that the crys-
talline structure of the starch was destroyed during processing, and an easy processing thermoplastic starch
was obtained. The crystallinity of thermoplastic starch decreased with the increase of urea amount. Increas-
ing glycerol amount results in the loss of tensile strength, but the enhancement of elongation at break of the
product. When the mass ratio of gly cerol to starch was 0. 20 ~0. 40, the apparent viscosity decreased with
increase in glycerol amount, and all of the thermoplastic starches become pseudoplastic fluids. The thermo-
plastic starch exibited better biodegradability than news paper. The thermoplastic starch/ polyethylene
blends can be blown into transparent films.

Keywords thermoplastic starch, preparation, rheology, biodegradability



