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Abstract : Bio-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 biodegradability after
use. In this study, poly vinyl chloride, plant-derived plasticizers, by adding a biodegradable catalyst was observed a change in the
biodegradability and physical properties. To produce the oxidative decomposition transparent bio film, which is broken down in
the initial percent elongation and physical properties such as tensile strength, it was to test the safety of the product as a food
packaging material. Poly vinyl chloride, primary plasticizer, secondary plasticizer, anti fogging agent, the combined stabilizer
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were mixed in a high speed mixer, then extruded using an extrusion molding machine, after cooling, winding, to produce a
oxidative decomposition transparent bio film and the control film, with a thickness of 12um through winder role. Mechanical
properties tensile strength, elongation, and the maximum load elongation and biodegradation test. Transparent bio film produced
by biodegradation catalyst is compared with the control film. Tensile strength and elongation of films were found to be no
significant difference. Further, as a result of the biodegradation test for 45 days based on the ASTM D6954-04 method, bio-

degrability of film is 61.4%

Keywords : Bio plastics, Food packaging fim, Bio based plastics, Biomass, Eco packaging, Oxo-biodegradable plastics
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Figure 1. Schematic diagram of Oxo-biodegradable transparent Bio films production.

Table 1. Composition of tansparent bio films

Bio film type Control | Bio film
Poly vinyl chloride 100 100
Primary plasticizer 39 39
Composition | Secondary plasticizer 9 9
(kg) Anti-fogging 1.5 1.5
Stabilizer 1 1
TGR - 1
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Figure 2. Diagram of standard guide for exposing and testing by
oxidation and biodegradation (ASTM D6954-04).
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Figure 3. Flow chart of heavy metal, PBBs and PBDEs analysis.
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Table 2. Tensile strength and Elongation at break of transparent

bio films
Tensile Percent Maximum weight
strength | elongation | elongation percentage
(kgfmm?) | (%) (%)

Control MD 3.112 217.292 214.188
Control TD 2.424 412.236 406.356
Bio film MD 4.147 262.236 259.736
Bio film TD 2.210 401.716 395.232

v
Milling (Freezer mill)

Add Surrogate Yes No Add Surrogate
L

<im Dissolved
v o 2
Dissolve polymers Soxhlet (3 h)
@ Add non-solvent
L2 L
Precipitate Evaporation
© Filtration
v 2
Evaporation Make up
Filtration @ A0 intemal
2 v
Make up GC/MS analysis
L Add internal
Filtration v: standard

GC/MS analysls
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Figure 4. Tensile strength at break of control and bio films.
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Figure 5. Percent elongation of control and bio films.
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Figure 6. Maximum weight elongation of control and bio films.
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Table 3. Biodegradable test result of bio film

Test item Test result Unit

Mean Biodegradation
calculated from Carbon
dioxide evolved
- Test material

46.7

Biodegradability
test of bio film

Mean Biodegradation
calculated from Carbon
dioxide evolved
- Reference material

%
76.1

Test material /

Reference material 61.4
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Figure 7. Curve of biodegradability of reference material.
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Figure 8. Curve of biodegradability of transparent bio films.

Table 4. Safety analyses on the transparent bio films as food
packaging materials

Total heavymetal content Unit Test result
Lead (Pb) <10
Cadmium (Cd) 4 <10
mgkg ——————
Mercury (Hg) <10
Chrome (Cr™) <10
Extraction test Unit Test result
Lead (Pb) <1
Potassium permanganate consumption | mgL’ <10
Total Extraction <10
Ao s) AxE £ ufol o B B9 YR
B O R I A P e
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Table 5. Safety analyses on the bio film as RoHS standard

Content Unit Test result MDL m;l;;sot ds
Lead (Pb) Not detected 5 .
Cadmium (Cd) Not detected 0.5
Mercury (Hg) Not detected 0.5 *2
Chromiun (Cr) Not detected 0.5 *3
Total-PBBs Not detected -
Mono-BB Not detected 10
Di-BB Not detected 10
Tri-BB Not detected 10
Tetra-BB- Not detected 10
Hexa-BB Not detected 10
Hepta-BB Not detected 10
Octa-BB .| Not detected 10
Nona-BB mg ke Not detected 10
Deca-BB Not detected 10 ”
Total-PBDEs Not detected -
Mono-BDE Not detected 10
Di-BDE Not detected 10
Tri-BDE Not detected 10
Tetra-BDE Not detected 10
Hexa-BDE Not detected 10
Hepta-BDE Not detected 10
Octa-BDE Not detected 10
Nona-BDE Not detected 10
Deca-BDE Not detected 10

*1.1EC 62321-5 Ed.1.0 : 2013 (AAS)
*2.1EC 62321-4 Ed.1.0 : 2013 (AAS)
*3. IEC 62321 Ed.1.0 : 2008 (UV/Vis)
*4. 1EC 62321 Ed.1.0 : 2008 (GC/MS)
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