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53402236 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORD : POLY LACTIC ACID (PLA) / COMPOSITES / NATURAL DYES / WOODS /
BIO-COMPOSITE
ATIWAT  WIRIYA-AMORNCHAI : STUDY OF THE ENVIRONMENTAL
STABILIZATION OF NATURAL DYED WOOD FILLED PLA BIO-COMPOSITES. THESIS
ADVISORS : ASST.PROF.NATTAKARN HONGSRIPHAN, D.ENG., AND ASST.PROF.PAJAERA
PATANATHABUTR, Ph.D. 160 pp.

This study examines the environmental stability of natural dyed wood filled PLA
bio-composite that pine wood flour as reinforcement. This research has improved surface treatment
of pine wood with NaOH solution. Three types of natural dyes; yellow color from jackfruit tree, red
color from sappan wood and blue color from indigo, were selected to dye alkali-treated pinewood
fibers. Before compounding with PLA, original, alkali-treated and natural dyed wood flour were treated
with 3-TEPA to increase the compatibility between PLA and pine wood flour. Afterwards, the prepares
were injected to be the dog bone shape and composites were placed in UV-radiation exposure box
for 3 months.

The results showed that the B-WPC has lower thermal stability than the other
composites. However, the thermal decomposition rate was lower than the other composites. The
thermal degradation of PLA was not change after UV radiation exposure. After weathering for 3
month composites had lower thermal stability more than before weathering except B-WPC. In
addition, % crystallinility of composites were increased compare to neat PLA but % crystallinility of
natural dyed wood composites were decreased compare to AL-WPC. Moreover, the tensile modulus
of all composites decreases after 1 month UV-exposure and increase after that. On the other hand,
neat PLA and W-WPC have continuously decreased tensile strength but natural dyed wood
composites have decreased tensile strength after 1 month exposure then it was increased after 2
month and decreased after 3 month again.

When considering of the overall color change of the material (AE), B-WPC have the
lowest color change indicated the indigo blue capable to photo stability. Moreover blue color from
indigo was able to anti-bacterial but compounding to composites was not able to anti-bacterial.
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