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Abstract : Biomass-based plastics containing the biomass content higher than 25 wt% have been considered as environment-
friendly materials due to their effects on the reduction in the CO, emission and petroleum consumption as well as biode-
gradability after use. This article described the effect of the additions of oxo-biodegradable additive, 4 kinds of plant biomass,
unsaturated fatty acid, citric acid in the properties of polyethylene films. Bio films were prepared using a variety of biomasses and
tested for feasibility as a food packaging film. Mechanical properties such as tensile strength and percent elongation at break
were evaluated. Husk biomasses from such as corn, soybean, rice, and wheat were pulverized using air classifying mill (ACM)
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and four different types of packaging films with thickness of 50 pm were prepared using the pulverized biomass and low density

polyethylene/linear low density polyethylene. The packaging film with wheat husk biomass was found to have greater mecha-

nical properties of elongation and tensile strength than the other samples. Biodegradability of bio film was measured to be 51.5%

compared to cellulose.
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Figure 1. Schematic diagram of air classifying mill (ACM) machine.
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Table 1. Composition of master batch

Function Recipes Materials
Biomass 40-50% Wheat husk, Rice husk, Soybean
plant powder ® | husk, Corn husk

Inorganic filler | 20~30% | CaCO;

Oxo-biodegradat
ion accelerator

Benzoyl peroxide, Benzophenone,

0.1~1.0 Ferric ion

Binder resin 20-30 Linear low density polyethylene

(LLDPE)
Waxes 1.5 Unsaturated fatty acid

Lubricant 1.0~3.0% | Waxes

];(1)(1)31311‘2: 5~10% | TPS (Thermoplastics starch)

Oxidation Organic acids (malic acid, citric

accelerator 0.1~1.0% acid etc)
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Figure 2. Schematic diagram of M/B production.
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Table 2. Composition of bio films

Biomass Composition (%)
type Bio pellet M/B | LDPE | HDPE | LLDPE
Corn husk 40 5 50 5
Soybean husk 40 5 50 5
Rice husk 40 5 50 5
Wheat husk 40 5 50 5
Control - 5 90 5
Environmentally degradable plastic
Measure Oxidation Measure change
mass of |k—| UV or thermal | in molecular
volartiles at 20-70°C weight
Fragmentation to low
molecular weight polymers
and organic chemicals TER 1
TIER 2
Biometer test for
biodegradation of all
fragments in environment
of choice

P ~

Carbon dioxide
evolution/time
measurement

Biometer residue

TIER 3
Toxicity tests

Figure 3. Diagram of standard guide for exposing and testing by
oxidation and biodegradation (ASTM D 6954-04).
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Figure 4. Grain size analysis of soybean, wheat, rice, and corn husk powders.
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Figure 5. SEM Image of corn husk, soybean husk, rice husk and
wheat husk powder.
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Table 3. Tensile strength and elongation at break of bio films

Tensile strength

Percent elongation

(MPa) (%)

Corn husk film 13.4 180.15
Soybean husk film 11.8 245.63
Rice husk film 10.4 225.42
Wheat husk film 16.7 290.51
Control 16.9 301.43
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Table 4. Tensile strength and elongation of bio based film by using

Table 5. Safety analyses on the bio based film as food packaging

wheat husk materials
Film A Film B Content Unit Test result Criterion
Tensile strength (MPa) 17.3 16.5 Lead (Pb) Not detected <100
Elongation (%) 293.62 287.68 Cadmium (Cd) /k Not detected | (Summation
m
Mercury (Hg) F58 " Not detected | of Pb, %d,
Chrome (Cr*) Not detected He, Cr)
Heavy metals (As Pb) <1.0 <1.0
Potassium permanganate 1 <10
4% acetic acid 3 <30
Leftovers water mg/L 3 <130
after
drying n-heptane 2 =< 150
20% ethanol 3 <30
Figure 6. Bio based films by using wheat husk powder of various
grain size.
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