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ABSTRACT This study was aimed to develop blend films
by rice by-product (rice-hull and rice-bran} and bio-degradable
materials. The rice by-product was firstly prepared from
the pulverizing for making fine powder. Bio-degradable
materials could be prepared by melting at high temperature.
The mixture of the fine powder of rice by-product and
melted bio-degradable materials was then blended and cast
into films. The obtained films were investigated on their
morphology, secondary structures and properties by using
SEM, ICP and ASTM, respectively. Mechanical properties
and degradability of these films were measured and compared
to those of the PE films. Mechanical strength of bio-films
was higher than that of PE films, however elongation ratio
showed lower percent than that of PE film. In addition,
bio-film could be degraded into fragments within 3 months
under the field condition of normal upland crop cultivation.
Bio-degradable mulching film indicated great potential for
agronomic use as a new source of bio-degradable material.
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Table 1. Composition of bio-degradable mulching film using tice by-product.

Rice hull(%) Rice-bran(%) Starch  Bio-degradable material  CaCOs
120~200 mesh 80~120 mesh 100~150 mesh 50~100 mesh (%) (%) (%)
Method 1 55 10 10 22 3
Method 2 50 20 10 10 7 3
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Fig. 1. Developed bio-degradable films for field test and commercial use.

Table 2. Stress comparison between bio-film and control mulching film at some specific strain points.

Stress (N)
Strain (%) Method 1 Method 2 Method 1 Control
(0.03 mm) (0.03 mm) (0.05 mm) (LDPE*)
10 10.1 10.7 144 54
50 153 16.3 19.8 5.7
Break point 20.4 21.6 28.3 9.6

* LDPE : low density polyester
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Table 3. Strain comparison between bio-film and control muiching film at the first break point and cleavage point.

Percent Elongation (%)

Point Method 1 Method 2 Method 1 Control

(0.03 mm) (0.03 mm) {0.05 mm) (LDPE*)}

First break 4 -8 -8 4 -8 14 - 15

Cleavage 270 273 330 567
Table 4. The heavy metal contents of bio-film and there permissible level under the Korean standard.

Materials As Pb Cd Hg Cr Cu Ni Zn
Results (mg/kg) - - - - - 28 - 50
Permission level KS M0032 25> 50> 0.5> 0.5> 150> 200> 25> 500>

3n

Stanvard fore(d)

T ¥ Ll
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&0 100

Fig. 2. Strain and stress comparison between two types tested film. Left : bio-film, right :
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Fig. 3. Bio-degradability field trials of bio-film with azuki-bean production field.
Left: stereoscopic microscopes of bio-film before field trial, right: field test of bio-film with azuki-bean after 4 weeks.
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