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The starch-filled waterborne acrylate (SWAC) films were prepared. The structures and properties of SWAC
films were investigated by infrared spectroscopy, thermogravimetric analysis, and strength test. The biode-
gradability of SWAC film was also studied by determination of reduced sugar products after enzymatic
hydrolysis. The surface morphology of the SWAC film was investigated by scanning electron microscopy

(SEM).

The results showed that the tensile strength and elongation of SWAC film decreased with the increase of
starch content. The SWAC film showed significantly higher water absorbed content than waterbonre acrylate
film. The biodegradability of SWAC film increased as the content of starch increased. The biodegradation of
starch in SWAC film by a-amylase was about 77% of that of pure starch.
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Fig. 1. Experimental apparatus.
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1. 4-neck round flask
2. mechanical stirrer
3. condenser
4. dropping funnel
5. thermometer
6. heating mantle
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Fig. 2. FT-IR spectra of SWAC-0 (WAC), SWAC-10,
SWAC-20, and SWAC-30.
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Fig. 3. Effect of starch content on absorbed water
content of SWAC.
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Fig. 4. Comparison of biodegradation of pure starch, Fig. 5. Effect of a-amylase concentration on the bio-
SAC, and SWAC by a-amylase. degradation of pure starch, SAC and SWAC
(starch : 2mg/mlL, pH : 7.0, temperature : 80T).

Table 1. Degradation of SWAC by ae-amylase

Starch content Reduced sugar concentration Reduced sugar concentration Degradation
(%) of pure starch(%) of SWAC film(%) (%)
10 0.0318 0.0242 76.1
20 0.0593 0.0451 76.0
30 0.0853 0.0677 79.4
Average 712
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Table 2. TGA result for SWAC film

Temperature(C) Weight loss(%) Composition
Stage 1 209 934 Moistures
Stage 2 376 306 WAC
Stage 3 482 15.3 Starch

(a) SWAC-0 © (b) SWAC-10

(¢) SWAC-20 (d) SWAC-30

Fig. 8. SEM of the film surface (a) SWAC-0 (WAC), (b) SWAC-10, (¢) SWAC-20, and (d) SWAC-30.
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