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Abstract : In order to successfully meet the environmental and recycling problems, natural polymer and

their derivatives are recognized as a promising biodegradable material. In this study, the biodegradable
composites of cellulose diacetate and starch were prepared, and their physical and thermal properties
were investigated. For the melting processing, triacetine was added as a plasticizer into the composites.
The processability of cellulose diacetate was further enhanced by increasing the amount of starch in the
composites. The tensile stress and Young’s modulus were decreased and elongation was increased with

increasing the amount of starch in them. A 7; value was decreased with increasing the amount of starch in

the composites. Also, the morphology of the composites were observed with the SEM.

Keywords : cellulose diacetate, starch, triacetine, biodegradable, bio—composites.
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Table 1. Summary of the Components for the Biodegradable
Composites, CDA/Strarch/TA/ESO

Sample CDA Starch TA ESO
(wt%) (phr)
CTE 70 0 30 5
CSTE 91 63 7 30 5
CSTE 82 56 14 30 5
CSTE 73 49 21 30 5
CSTE 64 42 28 30 5
CSTE 55 35 35 30 5

T

Figure 1. Screw configuration used in this study.
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Figure 2. TGA thermograms of the CDA composites with the
different starch contents.
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Figure 3. Dynamic thermo—mechanical spectroscopy : Storage
modulus of the CDA composites with the different starch
contents.
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Figure 4. Tan 6 of the CDA composites with the different
starch contents.

Table 2. Storage Modulus and Modulus Ratio for the Biode-
gradable Composites as a Function of Starch

Storage Modulus, £"(MPa)  Modulus Ratio

Sample 30 C 120 C (E120 ¢/ E%0 )
CTE 1400 61 0.044
CSTE 91 1440 40 0.028
CSTE 82 1180 29.2 0.025
CSTE 73 1100 29.9 0.027
CSTE 64 947 24.2 0.026
CSTE 55 1070 22.5 0.021
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Figure 5. Stress—strain curves of the CDA composites with
the different starch contents.
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Figure 6. SEM photo micrographs of the fracture surface of the CDA composites with the different starch contents. (a) CSTE

73 and (b) CSMTE 73.
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(b)
Figure 7. SEM photomicrographs of the fracture. (a) CSTE
73 and (b) CSMTE 73.
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