2022 £ AREFERETE

S-S N

TS5 030023

RN 5

TR bf MZLE BB BEEPLA R ¥ &SRR
B A3

FREE - %
% FISEF i :E &~ £

%ﬁ?ﬁ AAF2FE- LI B E
EREF RXBFLH

EH it R RS

Bt BRI FRABILT




SRR STEREE =8 8 ST ERPIUE e 2 S
BRAFIEE T T R F RN £ AR ] - 0P

TiEARY IR A REOEY R B A EFEA PR E L E e



P
FHIBRMPLA) G R AR WA G2 2577 A fafle Am » p AR

=9 =y

2HAPLAG L 80 & c AT VAT P wor X TR L B B A S
P o
MY AHRAE R PLA & * 3% Vitrimer (78 & o % - FEEF S i * 5

=

#| PLADEG f f2w 42 PLA » #8318 B ~ (Y BE B ~ B A4 4 E f25a S
H P B RT  HPE R 0 e F SRR BT 00 g0t b rPLA: diol :
A =1 : 645 : 025> & 140°C pF > 30 # 48 ¥ = > "% 3 PLA - & F&R Z
Bt T2 BEER ST RIC A v i % 3T ¥ — = (PLA 2 % 2 o
FoONEFHRUEBREIZIRERESGRFF AT LS F DN -

CRRTEE Y N R S TR CRE SR Tyt

LA HZREP A ST B F &wﬁfﬁiﬁfﬁ'ﬁ@ Lo RELIT ERT
i fin (% 45 £ AL FH £ RS -

Abstract

Polylactic acid, a biodegradable material, has been widely used in making cold
drink cups. However, it takes at least 80 years to be fully degraded under natural
conditions. The goal for this research is to efficiently recycle and upcycle PLA into a
product of high value.

This research aims to utilize recycled PLA to synthesize vitrimers. In the first phase,
we use glycolysis along with our organic catalyst, PLADEG, to degrade rPLA. Not
only do we discuss the effects of temperature, catalyst concentration and different
types of diols on the degradation efficiency, but we compare our catalyst with those in
other studies. The experiment demonstrates that the mole ratio of rPLA: diol:
PLADEG = 1: 6.45: 0.25, PLA can be fully degraded into its monomers in 30 minutes
at 140°C. To test the recyclability of PLADEG and the solvents, we utilize the
solvents collected by vacuum distillation after degrading PLA, to reperform PLA
degradation. The result turns out that the organic catalyst (PLADEG) and the solvents
for PLA degradation are both recyclable.



The second phase focuses on the synthesis of vitrimers. The first way, lactate diol,
lactide, and pentaerythritol are used to achieve pre-polymerization and diisocyanate is
added as the chain extender. The second, we take lactate diol, succinic acid and
pentaerythritol as the reactants to conduct the condensation polymerization, and

diisocyanate is employed as the chain extender.
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