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Preparation of PLA-g-GMA and its effect on crystallization
properties of PBAT/PLA blends
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Abstract: PBAT/PLA blends were synthesized from poly(terephthalic acid/butyldiester adipate) (PBAT)
and polylactic acid (PLA) using the prepared polylactic acid-graft-glycidyl methacrylate (PLA-g-GMA) as
compatibilizer. The effect of GMA mass fraction on the grafting rate of PLA-g-GMA was analyzed by
FTIR and '"HNMR, which showed that the PLA-g-GMA (G-20) grafting rate was 6.44% when the mass
fraction of GMA was 20%. The influence of G-20 mass fraction on the crystallization and microstructure of
PBAT/PLA blends (BAx, where x% is the mass fraction of G-20, the same below) was further investigated
via DSC and SEM. The results showed that the addition of G-20 improved the crystalline structure of PLA
in the blend during the cooling process with the cold crystallization peak of BA6 disappeared, while the
crystallization temperature of BA4 decreased from 75.4 °C of the blend without compatibilizer (BAO) to
68.0 °C. Though the addition of G-20 reduced the rate constant of the blend from 0.83 (BAO) to 0.68
(BA10) at the initial crystallization stage, which inhibited the production of PLA nuclei at the initial stage,
it inreased the crystallization rate at the second stage from 1.28 (BAO) to 1.38 (BA2) thus promoting the
growth of PBAT crystals. Furthermore, G-20 reduced the peeling degree between PLA and PBAT in brittle
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section. The fiber strength of BA8 was increased from 0.25 cN/dtex of BAO to 0.33 cN/dtex.
Key words: poly(butylene adipate/terephthalate); polylactic acid; polylactic acid-graft-glycidyl methacrylate;
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Fig. 1 FTIR spectra of PLA-g-GMA
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Fig. 3 Reaction mechanism of PLA-g-GMA in PBAT/PLA blends
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Table 4 Grafting ratio of PLA-g-GMA

T Ww(GMA)/% FERR 1%
G-5 5 2.14
G-10 10 3.58
G-15 15 5.09
G-20 20 6.44
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Fig. 4 DSC curves of PBAT/PLA blends

%5 PBAT/PLA IR#H DSC %
Table 5 DSC results of PBAT/PLA blends

5 Tinpear/°C AHnppar/(J/g)  Tipra/°C AHyp1a/(J/g) T pear! °C (Te.conser—Te,end)/°C AH/(J/g) T,/C
PLA — — 173.8 47.18 105.8 14.4 37.54 —

PBAT 119.2 11.77 — — 54.1 16.9 18.15 —

BAO 124.1 9.71 171.9 47.50 75.4 14.9 12.70 60.5
BA2 122.6 7.91 171.6 21.67 73.0 15.3 13.59 60.1
BA4 121.7 6.76 172.2 22.37 68.0 15.3 13.98 60.8
BA6 121.6 8.10 171.3 11.64 68.4 15.2 13.18 60.6
BAS8 121.6 8.13 171.3 8.50 69.2 15.9 13.22 61.1
BA10 120.4 7.36 170.9 9.90 69.0 15.2 13.20 59.4
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FESRPRA BT EARE] k5 no il TR it Rl
LRSS S, R Jeziomy (3 (4) ] b4y
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Fig. 5 Crystallization kinetics analysis of PBAT/PLA blends
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PLA-g-GMA XJ iR 25 5 LK . Z,
AIUL, MHASTER 1 BB, A 2 B BRah h R R
P&, H PBAT 5 PLA RJA, MRS, iR 4
o HEFNB AL ) PLA 43 THEBE D T PBAT 43
THEZ R4S, MRS, Sl f2 0 ek i 7. 1B
PLA JEAHZH], PLA-g-GMA fil A PBAT/PLA HLii
WG e —EfRE LSS 1 BB PLA SEZMIE
B, S 1 BBl AR RO, AR R
SN 10% 0] 25 G R 5 4 0.83 FFE R 0.68,
FH TR PLA A% A, (AR 5E 2 BrBeas s
i 1.28 (BAO) 5% 1.38 (BA2), ik T fhikd: K.

#*o  JLRME BN R A R
Table 6 Results of crystallization kinetics analysis of the blends

51 %2 BB

n Zei ny Zo
PLA 1.19 0.46 2.23 0.78
PBAT 1.15 0.49 2.02 0.56
BAO 1.10 0.83 1.76 1.28
BA2 1.40 0.85 2.13 1.38
BA4 1.17 0.77 1.97 1.29
BA6 1.27 0.86 2.13 1.27
BASg 1.24 0.85 2.13 1.20
BA10 1.10 0.68 1.91 1.32

e omiy m M Za. Zo 5085 10 56 2 BrBEHY Avrami §5
BRI Jeziorny R W # .

24 HBWHRRIR

PBAT/PLA LR Y% SEM EANEl 6 fif~, PLA
S B SE M5 3 BT PBAT S 408l 6a fin
TEARBIMAHA R IR, K4 PLA Bk R~
£ 0.5 um 247, (HAFZEDEOR ST 3K 1~2 pm B9 0RE
XU 25 5 F B PBAT JEARIEIE g K AL . i
A—ERMZF] PLA-g-GMA Ji (& 6b~f), PLA
TR AN - S = = I DU =] =W N 7 s B o s
i T e R v PLA YR f ) 8 2 B D), 3 W AR 25711
$E5 T PLA 5 PBAT PiAHZ B AAH 2P, A TR
.
25 SHFENFHERENK

PBAT/PLA £F4ERiffiikgt Fansk 7 Bk, H
T PBAT FhiE &, KA G gt 25, HAEINA PLA
HIRJGA AN LG22, FHAN, PLA BYIAR AT LU
G| B O 2 4 1 = by | B E RSB
PBAT/PLA £F Wi 2455 5k 0.25 cN/dtex ( Wik
FN 956.36% ), 4 PLA-g- GMA Jfi &t 70 $r<4%Mf,
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Fig. 6 SEM images of the blends

%7 PBAT/PLA £F4: i1 it Ak
Table 7 Tensile test result of PBAT/PLA fibers

BT 2458 & /(cN/dtex) W7 3 e 2% /9%
BAO 0.25 956.36
BA2 0.21 837.34
BA4 0.23 809.92
BA6 0.30 965.39
BAS 0.33 830.34
BA10 0.30 1087.59

3 #it

K DCP 1B R 22 B il £ T GMA Jit i /380
[ PLA-g-GMA #4591, 55T GMA s
XA BRIk L v A R A v 11
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