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Abstract

The synthesis of maleic anhydride grafted poly(lactic acid) (MAH-g-PLA) was
successfully achieved by reactive extrusion using a twin screw extruder. The effects of
initiator (dicumyl peroxide) and maleic anhydride contents on grafting efficiency were
investigated. By reactive extrusion method, grafting reaction was achieved after
confirming by FTIR and NMR. FTIR spectra showed absorption bands at 1,759 cm-1 and
3,300 - 3,600 cm-1, corresponding to carbonyl ester group and OH stretching of pendant
carboxylic group. From NMR spectra of grafted PLA, chemical shifts at 3.9 and 4.7 ppm
were observed which were responsible for the methylene protons of the maleic anhydride
moiety. The quantitative analysis by back titration revealed that the grafting degrees of
1.6 % and 3.29 % were obtained for 2.5 wt% and 5 wt% maleic anhydride, respectively.
On the other hand, the amount of dicumyl peroxide had insignificant effect on the degree
of grafting when compared to maleic anhydride. However, GPC results showed that the

molecular weight of PLA substantially decreased due to the side reaction of B-Scission.

Key words : maleic anhydride grafted poly(lactic acid), dicumyl peroxide, and reactive

extrusion
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Tensile strength.

Materials Tensile Elongation
(MPa) modulus (GPa) (%)

PBS (1050) 38613 0.611 £ 0.01 264 £ 29

PLA 82+ 2.1 244013 6.18 £ 1.1

PCL 273+ 08 0.378 + 0.016 674 £+ 36

PBTA 202 £03 0.0817 & 0.0011 1075 £ 37

PBSA (3001) 414 £ 1.1 0.348 + 0.008 311 £ 20

PBS/Chitosan 287+ 08 1.11 £+ 0.023 64 1+ 06
(75:25)

PBS/Chitosan 30.5 + 0.8 1.98 + 0.03 2.66 + 0.21
(50:50)

PBS/Chitosan 213+ 16 321014 1.37 £ 0.036
(30:70)

PCL/Chitosan 21.1 £ 0.9 1.84 X 0.069 5+ 0.28
(50:50)

PBTA/Chitosan 17.9 £ 0.18 0.722 + 0.024 8.05 &+ 0.88
(50:50)

PLA/Chitosan 543+ 75 374 £ 0.19 1.97 £ 0.37
(50:50)

PBSA/Chitosan 264 & 2.3 1.74 + 0.041 433 + 3.05
(50:50)
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Experimental
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3.2.1.1 woAuAnNnueFA (Polylactic acid) IN5A PLA 2002D A1 Melt flow index
(MFI) (NN 4-8g /10 min Y0IUSHN Nature Works Co., Ltd
3.2.1.2 wuadnuowulalasd (Maleic anhydride) ¥99058N Fluka
a a J J . . a o
3.2.1.3 lafadueseanlod (Dicumyl peroxide) ¥94U5HN Fluka
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3.2.1.4 lanas Tsimu (Dichloromethane) NTANIIAT VOIUSEM A UFmaud $1va
Y a o g |1a o o o w
3.2.1.5 M Uoa (Ethanol) NTANITAT VOIUSHN ualFaaud 319a
3.2.1.6 Twinaidon lansen'lad (Potassium hydroxide) ¥99USHN Univar

3.2.1.7 lgTasnnedn (Hydrochloric) ¥99155% RCL Labscan limited

3.2.1.8 lnueaug (Thymol blue) YDIUTEYN Fluka
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Polylactic acid, MAH -grafted- PLA)
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33.6.1 A3 131‘7‘}1}‘1%\15‘1“5’141@0 FTIR (Fourier transform infrared spectroscopy)
3.3.6.2 ":Jlﬂﬂ:‘}ﬁﬂ‘iﬁﬁ%ﬂﬂﬂ NMR (Nuclear magnetic resonance)
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chromatography)
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5 0.1 (2% Y83 MAH)
(2.5% U84 PLA) MAH-g-PLA 1

0.25 (5% Y93 MAH)

MAH-g-PLA 2

0.5 (10% Y23 MAH)

L MAH-g-PLA 3
10 0.2 (2% U933 MAH)
(5% U843 PLA) MAH-g-PLA 4

0.5 (5% Y93 MAH)

MAH-g-PLA 5

1 (5% Y893 MAH)

MAH-g-PLA 6
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Results and Discussion
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usana (Free radical)

o a d a a . . a 4 .
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. a A ¢ s . . 4 o gy 44 aa .-
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(Fourier transform infrared spectroscopy, FTIR)
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(Nuclear magnetic resonance, NMR)
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NIninsw (Gel permeation chromatography, GPC)
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