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POLY(LACTIC ACIDYSAWDUST/COMPOSITE/ALKALI TREATMENT/

POLY(BUTYLENE ADIPATE-CO-TEREPHTHALATE)/POLY(LACTIC ACID)

GRAFTED WITH MALEIC ANHYDRIDE

In this study, sawdust was prepared as untreated sawdust (UT) and alkali treated

sawdust (AT). For AT, sawdust was treated with 2, 5, and l0%o wlv sodium hydroxide

(NaOH) solution for 30 and 60 min. Filler composition, functional group analysis, and

thermogravimetric analysis results showed that after alkali treatment, hemicellulose and

lignin contents of AT significantly decreased. SEM micrographs revealed that surface

of AT was cleaner and rougher than UT. The optimum alkali treatment condition was

2Yowlv NaOH for 30 min.

The composites of PlA/sawdust at various ratios of 80120, 70130, and 60140

w/w were prepared using a twin screw extruder and test specimens were molded using

an injection molding machine. With increasing UT content, tensile modulus and

flexural modulus of PLA composites increased whereas tensile strength, flexural

strength, impact strength, and elongation at break decreased. Thermal stability of PLA

composites was continuously decreased when UT content was increased. With

increasing UT content, glass transition temperature and melting temperature of PLA

insignificantly changed while co-ld crystallization temperature was increased. Degree

of crystallinity of PLA was decreased when UT content was increased. Alkali treatrnent
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imprpved mechanical properties and thermal stability of PLA composites. Additionally,

AT/PLA composites exhibited higher degree of crystallinity of PLA than those of

UT/PLA composites. SEM micrographs showed that alkali treatment improved

sawdust-PlA interfacial adhesion and dispersion of sawdust in PLA matrix.

Poly(butylene adipate-co-terephthalate) (PBAT) was used to improve

toughness of PLA composites. With increasing PBAT content, elongation at break and

impact strength of PLA composites were increased whereas tensile strength, tensile

modulus, flexural stength, and flexural modulus were decreased. Thermal stability of

PLA composites was improved with increasing PBAT content. As PBAT content was

increased glass transition temperature and melting temperature of PLA in the

composites insignificantly changed. Cold crystallization temperature of PLA in the

composites was decreased whereas degree of crystallinity of PLA in the composites

was increased when PBAT content was increased. SEM micrographs exhibited some

features of ductile fracture in the PLA composites toughened with PBAT.

PLA grafted with maleic anhydride (PLA-g-MA) was used as a compatibilizer

and its contents were 3, 5, and l0 wt%. The compatibilized composites had higher

mechanical properties and thermal stability than the uncompatibilized composite. The

optimum content of PLA-g-MA for sawdust/PLA/PBAT composite was 5 wt%. With

increasing PLA-g-MA content, glass transition temperature, melting temperature, and

cold crystallization temperature of PLA in the composites were decreased. However,

degree of crystallinity of PLA in the composites was increased. SEM micrographs

confirmed that PLA-g-MA improved the compatibility of the composites.
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