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Abstract
248930

In this research, the preparation of poly(lactic acid), PLA, from lactic acid was studied.
The study started with a preparation of low molecular weight poly(lactic acid), LMPLA and
hydroxyl-terminated low molecular weight poly(lactic acid), HO-LMPLA via condensation
polymerization. Lactic acid dehydration time, amount of titanium (IV) butoxide, TNBT catalyst,
condensation reaction time and catalyst addition step were varied. Hexamethylene diisocyanate,
HMDI was then used as chain linking for both LMPLA and HO-LMPLA.

From the results obtained, preparation condition that gave LMPLA with the highest
molecular weight of 17,048 g/mol and %yield of 47.93% was 2 h dehydration time, 0.3% w/v
total amount of catalyst, 2-step catalyst addition and 42 h overall condensation reaction time. The
average acid value of LMPLA was 10.72. LMPLA showed a glass transition temperature, T, at
4722°Cand a melting temperature, T, , at 139.36 FC

HO-LMPLA was prepared by mixing diethylene glycol (DEG) with lactic acid in various
mole ratios. The mixture was then polymerized using preparation condition that gave the highest
molecular weight LMPLA. The preparation results showed that the suitable amount of DEG was
1.5 mol %. This ratio gave the HO-LMPLA with a molecular weight of 10,790 g/mol and % yield
of 28.66%. The acid value of HO-LMPLA was 5.35. PLA obtained from chain linking of LMPLA
with HMDI showed the highest single molecular weight of 32,566 g/mol when a ratio of hydroxyl
group (OH) and isocyanate group (NCO) was 1:2 and linking time was 1 h at 160 °C. In contrast,
PLA that obtained from chain linking of HO-LMPLA using HMDI showed cléar separation in
molecular size. The chain linking condition that gave 33.66% of PLA with the molecular weight
of 93,097 g/mol was OH/NCO ratio of 1:2 and 1 h chain linking time at 160 °C. It was found
from thermal analysis that PLA prepared from chain linking of LMPLA with HMDI showed T,
cold crystallization temperature (T ), T, and T, at 46.60, 96.00, 130.00 and 141.00 e
respectively. PLA obtained from chain linking of HO-LMPLA showed T,, T, T, and T, at

47.28,96.25, 123.67 and 133.00 °c respectively.
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PLA woauanAnNLeFA [poly(lactic acid)]

LA NIAUAAAN (lactic acid)
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calorimetry)

Mw 1{1ﬂﬁ’ﬂimaf]ﬁméﬂiﬂﬂ‘l§’1ﬂﬁﬂ (weight average molecular
weight)

Mn 15111 ﬁﬂimaqam'ﬁ'uiﬂu{nu U (number average molecular
weight)

MWD miﬂsxmuﬁymﬁnimaqa (molecular weight distribution)

vV % Wosidud lavdSinasaetSunas

mol % Wosidud laoua

OH/NCO 'é"mwd’mszwinwy:"lamaﬂé?saﬁuwyj"lach”lcwﬁm

T, Qmﬁqﬁtﬂéuuﬁ AMuA7 (glass transition temperature)

T, Qmﬂgﬁﬁ ADUIVA7 (melting temperature)

T, gampiimsaneanvazIianuioulurgungiigend T,ua

@101 T_ (cold crystallization)

m



