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Effect of glyceryl triacetate on properties of PLA/PBAT
blends

Nan Yang, Xiyuan Wang, Yunxuan Weng, Yujuan Jin, and Min Zhang
School of Materials and Mechanical Engineering of Beijing Technology & Business University, Beijing 100048, China

Abstract: Poly lactic acid (PLA)/Poly (butyleneadipate-co-terephthalate)(PBAT) and glyceryl triacetate (GTA) blend
were prepared by torque rheometer, and the effect of GTA on thermodynamical performance, mechanical properties and
microstructure of PLA/PBAT composites were studied using differential scanning calorimeter(DSC), dynamic mechanical
analysis(DMA), universal testing machine, impact testing machine and scanning electron microscope(SEM). After adding
GTA, T, values of the two phases gradually became closer, blends cold crystallization temperature and melting temperature
decreased. When with 3 phr GTA, the dispersed phase particle size of PLA/PBAT blend decreased. Mechanics performance

Received: March 30, 2016; Accepted: May 3, 2016

Supported by: National Natural Science Foundation of China (No. 51473006).

Corresponding author: Yunxuan Weng. Tel: +86-10-68985380; E-mail: wyxuan@th.btbu.edu.cn
(No. 51473006)



840

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech June 25,2016 Vol.32 No.6

test showed that the elongation at break and impact strength of the PLA/PBAT blend was greatly increased with 3 phr GTA,

and the elongation at break increased 2.6 times, improved from 17.7% to 64.1%.

Keywords: poly(lactic acid), poly(butyleneadipate-co-terephthalate), glyceryl triacetate, compatibility, blend
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Fig. 1  DSC curves of PLA/PBAT blends with
different GTA contents.
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%1 7T FEI4ES PLA/PBAT/GTA 1£E4H) DSC ¥i1E
Table 1 DSC data of PLA/PBAT blends with different GTA contents
PLA/:jn‘;gGTA Te(C)  Tw(C)  Tw(C)  AH (/g  AHL(/2) X (%)
PLA 116.5 150.2 155.7 28.12 24.64 3.7
PBAT - 118.9 — - - —
80/20/0 119.1 150.0 155.6 24.80 19.10 7.6
80/20/1 118.5 150.0 155.3 22.10 19.00 4.1
80/20/2 116.8 149.6 155.1 21.50 19.90 2.1
80/20/3 114.9 148.6 154.4 20.90 20.30 0.8
80/20/4 112.2 147.5 154.2 19.70 18.20 2.0
80/20/5 111.2 145.8 154.1 20.40 19.10 1.6
1 1 GTA
PLA/PBAT GTA (1) PLA
2
Tee GTA GTA  PLA/PBAT PLA
GTA T, 119.1 'C PLA/PBAT/ Xe  7.6% GTA
GTA (80/20/5)  Te 1112 C PLA X GTA
GTA 3 0.8%
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GTA 10
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1 § ol
Sl
1 GTA _3
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Fig. 2 The degree of crystallinity of PLA/PBAT blend
with different GTA contents.
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Fig. 3 Tand-temperature curves of PLA/PBAT blends containing GTA. (A) Low temperature stage (—60 ‘C—-20 C).

(B) High temperature stage (20 ‘C—120 C).
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Table 2 DMA data of PLA/PBAT blends with

different GTA contents

PLA/:a]?nt)EGTA Ta (C) T2 (C) ATy (C)
80/20/0 -21.0 73.4 94.4
80/20/1 —21.1 71.5 92.6
80/20/2 -20.4 70.8 91.2
80/20/3 -16.7 65.3 82.0
80/20/4 -16.5 64.8 81.3
80/20/5 -16.2 63.5 79.7
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Table 3 Tensile testing data of PLA/PBAT/GTA
blends

PLA/PBAT/GTA  Elongation at  Tensile strength
sample break (%) (MPa)
80/20/0 17.7 43.5
80/20/1 19.4 40.8
80/20/2 34.1 38.9
80/20/3 64.1 37.1
80/20/4 55.3 35.7
80/20/5 20.5 34.2

#=4 T[ELHS GTA B9 PLA/PBAT B M8 E

Table 4 Impact testing data of PLA/PBAT/GTA
blends
PLA/PBAT/GTA Impact strength
sample (kJ -mz)
80/20/0 6.0
80/20/1 5.6
80/20/2 4.3
80/20/3 6.9
80/20/4 5.7
80/20/5 6.6
2.5 SEM ##f
4A B PLA/PBAT (80/20)
PLA/PBAT/GTA (80/20/3)
SEM
4A GTA PLA/PBAT
PBAT PLA
PBAT
PLA PBAT 4B
PLA/PBAT (80/20)
3 GTA
PBAT

PLA/PBAT/GTA (80/20/3)
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Fig. 4 SEM of the impact fracture surface of blends. (A) PLA/PBAT (80/20). (B) PLA/PBAT/GTA (80/20/3).
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