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ABSTRACT: The work aims to study the degradation performance of polylactic acid (PLA) composite film and accele-
rate the degradation rate of PLA materials. Starch, sodium carboxymethyl cellulose (CMC) and polyethylene glycol (PEG)
were mixed with PLA to prepare four different composite films. The light transmittance, mechanical properties and ther-
mal properties of the films were measured. The group composition of the composite films was characterized by infrared
spectrometer and the degradation performance was tested through immersion in phosphate buffer. The addition of compo-

site materials changed the light transmittance of polylactic acid film and enhanced the tensile strength and elongation
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at break of the film. The IR spectra showed that there was no significant difference between the absorption peaks of PLA

film and PLA composite film, which proved that the modified material had no chemical reaction with PLA. The DSC

curve of the composite film showed that the temperature of Tm did not change significantly after the modifier was added.

In terms of degradation performance, the degradation rates of PLA/starch composite films at the 70™ day were 24.11%,

24.8% and 35.6%, respectively, according to the mass ratio of PLA to composite materials prepared at 9 : 1, 7 : 3 and
5 1 5. The degradation rates of PLA/CMC composite films were 27.64%, 30.37% and 45.2%. The degradation rates of
PLA/PEG composite films with PEG addition of 1%, 3% and 5% were 25.45%, 38.83% and 45.83%. The degradation
rates of PLA/starch/PEG composite films reached 40.52%, 49.54% and 55.67%. The degradation performance of the

composite films was much better than that of PLA films, with a degradation rate of 2.5%. The addition of modified materials

can significantly enhance the degradation rate of poly (lactic acid) without affecting the structure of poly (lactic acid).

KEY WORDS: polylactic acid; modifier; composite film; degradability
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Fig.1 Light transmittance of different polylactic acid
composite films
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Fig.2 Infrared spectra of different PLA films
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Fig.4 Mass loss rates of PLA/starch films with different
mass ratios

—=— ZHPLARK

451 —e— PLA/PEG(1%)
40| —*— PLA/PEG(2%)
—v— PLA/PEG(3%)
35F —<— PLA/PEG(4%)
| —— PLA/PEG(5%)

0 10 20 30 40 50 60 70
T Tl /d

Fl5  R[FF R H PLA/PEG IR A B it 5
Fig.5 Mass loss rates of PLA/PEG films with different
mass ratios

2R KRS, 1 Z K Tk AR P,
3 TR B0 AR Ao o3, O T A8 o i LS

4l B BRI 5 AN R] CMC & 811 PLA/CMC &
B BT Tl TR 8 2% R H 1 I e 3 o 1) 1) 72 b L I
6. ME 6 HafLIFE H CMC FIAn A REA 2545w v i
() R SR BE RIS/ N R ST 0, SR 1% o o i e 5
CMC BN I H o HAEFPLEE S JE M 2oL, i
HES5RARE R IRICR T4, RT3
35 d i, M TR A M YRR TP LT 2 28 N S AR [ o
Be P DARE i sl R A 08, (R BE A A i R T
A B T FLIABOR A 22, R A SRt i e
MR IEATEISE 70 Kb, RILMR SR LT 4 R
IR 9 0 1,7 0300 5 0 5 W9 A BERY R R4y
WK 27.64%, 30.37%F1 45.2%.

Sl R LR W 5 R W] PEG & = % PLA/TE K /PEG
0 T 95 2 5 2 v Y v 118 % e 23 o sF i) 174 2% £ DL
Bl 7. W 7 RRTLIE Y, 24 PEG & 3808 1%,
KA 70 d J5 B A B FE RN 40.52%; 24 PEG Jfi o
BN 3%t BEAR 70 d J5 52 A IR R A R R 49.54%



- 76 - f1 %% T 7%

2020 4 9 H

—=— APLAJE
—e— PLA/CMC(9:1)
40| —A— PLA/CMC(8 : 2)
—v— PLA/CMC(7 : 3)
351 —«— PLA/CMC(6 : 4)
30 —>— PLA/CMC(5:

W%
b

0 10 20 3I0 40 50 60 70
IRl /d
B 6 N[EFR L PLA/CMC 95 0 [ i 5

Fig.6 Mass loss rates of PLA/PEG films with different
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