seemyaeiidy dnineuanenammieituusind

i

3 o
-

o
T g




b OO QE 5}" b sasmmemify dninruasensnmiridusnd

]

|||

li

v o 1 @ wa a 4
f’l'liﬁﬂ‘l_el"Iﬂ'J'Illﬂllwuﬁ5311’J’NTﬂ'Nﬁ%ﬁﬂﬂﬁﬂﬂﬂﬂlﬂﬁ‘ﬂﬂﬁm'E]iW?ﬁJ

a a a o o a a
Wﬂﬁllaﬂﬂﬂllﬂ“ﬁﬂﬂ‘ﬂllﬂﬁlﬂﬂiinwa']ﬁﬁﬂu'lalﬂﬂ
a g a [ a J.
HIWUARDT NAAT AU, (ﬂimmuuamﬁ@waamas)

a a r{; 1 2 i
Ineniinusiidludunilsveamsfnnmundngas
. PsyanImnssumaasuniiudia dwndvma lulat Tag
AMZNAIIUAURdBNLAZ Tag

ymImedoma Tu Tadwszvemndisus

N.f. 2554

a a o
AUSHTIUNITDUINYIUNUD

a a J
ﬂ3$ﬁ1uﬂiiuﬂ1iﬁﬂﬂ'}ﬂﬂ1uwuﬁ

S (=R a a L4
ﬂi511ﬂ'lilll’l$ﬂ'lﬂ1iﬂ'ﬂﬂ5ﬂ‘ﬂ"I'J‘VIEJ’]‘LIWH‘E

S (R a a Jd 1
ﬂiﬂJﬂ'ﬁ!£ﬁ$81%1if]'ﬂ‘ﬂiﬂﬂ'I'J'Vltlﬂlwu‘ﬁﬁ')il

AITUNIT

a . & Y]
(A9. UIUNT MUUINDI)

a a a @ =
avansvewnIImeaema lu lagwszveunaisuys



LY a a

v o d 1 @ wa a 4
Hﬁmwmuwuﬁ ﬂ]iﬁﬂ'ﬂ'\ﬂ?'\ﬂﬁﬂﬂﬂﬁi%“'J'NiﬂiQﬁ%J’IQﬂUﬁll‘lJﬂ’llﬂQWﬂﬁulﬂiWﬁN

a a a w (4 a a
Wﬂﬁltaﬂﬂﬂllﬂcﬁﬂﬂﬂuﬂﬁlﬂﬂ‘iI'JJWﬁ"Iﬁﬁﬂiﬂalﬂﬂ

RTRTIE) 15
9 L] gy
NI WG AR
P a o
21915001 AM 7. A3. WWT JANUNMIYIY

J = wa
fl. A3, UIINOND AUUATUAN

Nangas INTTUMAATUT NN
a S v
QRURREY! malulagdag
a S @
A1639 malulag e
< '
AU : wasnudunadouay iae

q

.91, 2554
248099
G0
aou d’ld' ) =y wva a o 1 o a
NUITHNYIVRIRUMTIOS suLaz AN AU AYDIND A Na YT E Tl unes Tunaadn
a Y] Jd @ & A @ ]
dtea (MTPS) A PLA  newthia lasiagilszassiiofnyinansenuvesdadiu MTPS
gangil narlumswauuazdSunanyununluy MTPS  filide lassadrsuazauidveq
a J v Y a a 4 = a |a
WodesHaY lay MTPS vzgnaauasalemsiduuuadauou lalasauazndesoanSum
v v .
1.0-10.0 auludesdarulaeiimin uazdosas 25 Tasiiviin Mmud1dy  d20AT 0NN
d‘ =) Q’: ] H ) A = =Y 1 dl ] [
szuvUanguugil 130 earuwaliod 31n1ini MTPS 7114 2 e FedifSinamyunuiaiu
@ d @ ~ @ [ ' 9 :‘ o
Twaudu PLA aouthia TasdSunlasudadiunay MTPS lusaedooas 20 — 40 Taenimiin
v
a = 1Y) ° a I'd
nalumswan 7, 12 uh gamgiilumswaw 170, 190 esruwaiFod AU AATILY
waznagouauANIINg dagIuInel autaniennueu uazauiams lva Aremsnaaey
AMINUIITIAY SEM, DMTA ttay MFI auday 91aNan1sIsenuIuiioysua najununlu
a 5’ a 4 P=1 9 a 9 dy = [ 4?’
MTPS gangiuaziarluniswaumniu wedweswaudinnuddu Ididhwiile@oafiuinniu
LY 1 Ja 1 I~ [ 1 a
Tagdunavinnmaisyansseidiannsou 9619 1sna1 dadumeay MTPS gaviuazal
A A 13 [ 1 9 va a a ' 1 2 A a ; v o Jdo ' A
NMWLAU NAUdINA TR dUAITINAVDINDAINDS HANLEAY FIHa NN AVUTUWUT T UAINNUNTIA

A o a 4
Ny 'JIﬁNﬁ1a@ﬂl@ﬂWﬂﬁmﬂi WOy

o

o a a a o a a a 4 J a Y
ATIAY: WOALIAAANLDYA/ Hﬂuﬂﬂﬁiuﬂa’lﬁﬂﬂu’]al@ﬁ/ NOAUNDINTY/ 'V]Tluﬁl'ﬂﬂlﬂﬂiﬂlﬂ‘]fu



Thesis Title A Study on Structure - Property Relationship of Poly (lactic acid) and
Maleated Thermoplastic Starch Blends

Thesis Credits 15
Candidate Mr. Nattula Wongta
Thesis Advisors Assoc. Prof. Dr. Jatuphorn Wootthikanokkhan

Prof. Dr. Narongrit Sombatsompop

Program Master of Engineering
Field of Study Materials Technology
Department Materials Technology
Faculty School of Energy, Environment and Materials
B.E. L 2554
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This research has concerned a study on properties of maleated thermoplastic starch (MTPS) /
poly(lactic acid) blends. The aim of this research is to investigate the effects of blending ratio,
blending temperature, blending time and type of MTPS (DS value) on properties of the polymer
blends. MTPS was prepared by blending the starch (75 %wt) with glycerol (25 %wt) and maleic
anhydride (1.0 — 10.0 pph), using an Internal mixer at 130 °C. After that, two different and type of
MTPS were blended with PLA compound under various blending ratio (20 — 40 %wt), blending
temperature (170, 190 b i blending time (7, 12 minute). Mechanical, morphological, thermal and
rheological properties of blends were determined by tensile test, SEM, DMTA and MFI,
respectively. From the results, it was found that as the DS value, the blending temperature and time
increased, the blends became more homogeneous. This was supported by SEM images of the
various samples. However, tensile properties of the blends also decreased with the blending ratio,

temperature and time. The above changes were related to decrease in viscosity of the blends which

was confirmed by MFI test results.

Keywords : Poly(lactic acid)/ Maleated thermoplastic starch/ Polymer blends/ Transesterification
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