@ a a

o ] 4 P 1 A
'J"’fl}’f)’J‘VIfJ"IHWL!ﬁ NAVOIE IS FIINANLAZ 00T N LUARIN IR aNYAUDY

Aduwoansonauu lunouInae

nAnm YA ININT dudad
sHalsza1an 48067901
Usyan MeEnaaTuIIUNA

a = a 4
RLREE A ma lulagnoawos
N.A. 2550

S (R a a o a a Y o
E]'ﬁ]'lifl‘Vl‘]Jiﬂ‘]&lTJ‘]/l‘(’l'luwu‘ﬁ TA.AT.ONTNA LIAIITA

S (R a a 1 S v o o
219150NUTNE1INGUNUFTI N TF.AT.NI¥Y DUITANAYE

UNAALD
v Aad a =Y { [} [ a
TuilapiuauneansonauninisdaEeealved lu@ana 2 NAN1Y (Biaxially Oriented
) ) y

o W

[ 4 1 ] 1
Polypropylene : BOPP) iims ¥ lugaamnssuussynaaiosnaunsnats uatidosinalud
a A A d? = [ asxl a a ded = a d a a
MINAALBINNIATOUFUTIMIIW  AuiuInetinusivaauemsmssulaunoanson
auu Tuneu Inda (Polypropylene nanocomposites : PP/m-MMT) 10 fANHINAUDIETBIVNEN
o a a 4 a 4
Smanneansenaunsdutadnuoula’lasa (Polypropylene grafted Maleic Anhydride : PP-

g-MA) uazneanseNaunsmaszAIaniedn (Polypropylene grafted Acrylic Acid : PP-g-AA)

Y
o

A A o A o o ' ™y = P4 o
nvhmin Tuanarazdsunamylandutanaieiy soudinaveteesm lunad (Organoclay)
.. ® ® A va a d A o va
IN3@ Cloisite 20A U@ Claytone HY NUA0dNLAY9IWaY PP/m-MMT (Wonaiauianis
9 =® ] ()] a vAa A Y Y 2 v Aad o =
AUMTFUAIUVDINIFOBNFULAZFNIAFING I InAReanUWay  BOPP  TagRinsAnyn
] 1 $ 1 wAa a| d 1 I 1 H [ ]
Yadeanae Niwadeauiiaveildy PP/m-MMT 1dun dasiaiuimineayseninaassie
s P P ¢ a ' A P P
NALLAZDDIN LUIAAY BHUADDIN LAY WHATITHIONEY USuaeesm lunagnvuzay
1azoATIEIUMIAY (Draw ratio) Maaseuiaqurlunen Indaguilumsdromatiansney
9 A [ a = 1 . d? I A
HUUHADNINAINIYIATBIDATABUAINAYINUBUS (Twin screw extruder) tazyu3AIBMALA
Aa ad ] 3 o B a| d {
MIHAANANIDULAY (Flat film) 91AUUIMTAREIENIAN19) YIWEN PP/m-MMT a3y
18wy audamsdumssuriuuesmaeendnu  auiimina  quianeanudeu uas

[

FUTINGT  1NNITNAADINUNBATIAIUNH VS TUIEHINATFIOHaNLaZ0035 M Tunad

£

[

\ % =) 1 =) ® { 1
AU 2:1 LaTMIIANETHIONANTHLA PP-g-MA 105A Priex 20095 il Inseasraanelovdn
[ 1 a ad Aa 2’ o o = 9 A d 1o Jo Aa
WueaTgweansonauniniminluanad taziInseasaaslsnauiunyilanduy MA 13

a QSJ‘ a 4 4 .. ® 1 Y| & =\
UTann smmImaauessm Iunadinga Cloisite 20A 3za@IWa 1WWay PP/m-MMT {3

v Y
WannauiamsiumsdumuvesmyseendouuazauimFnaimunzay wenanndida

1 Aa 4 4 A o [ = ) 4 va 9 =2
wumMsaalsuaeesnm IunadiasMsNNeAT1dIUNITA e Inauianm s UM sy



[ Y
AUYDIN 00 NTULAS ANTABINav0INEY PP/m-MMT  duu Tudiuay 91nmsansn
auiladetnaduin I e savananiansa NI FUAILYIN 00 NFIU wazauia

a v aJd ! a o @ d 1
ana'la IndiReanuilay BoPP 1iims I lunuilduussyiuviedaunsvale

II



Thesis Title Effects of Compatibilizers and Organoclays on Properties of

Polypropylene Nanocomposite Films

Student Miss Patrapon Sanguansat

Student ID. 48067901

Degree Master of Science

Program Polymer Technology

Thesis Advisor Assoc.Prof.Dr. Ittipol Jangchud

Thesis co-Advisor Assoc.Prof.Dr. Taweechai Amornsakchai
ABSTRACT

In the present time, Biaxially Oriented Polypropylene (BOPP) films are widely used in
packaging industries. Producing BOPP films is limited because of expensive machine investment.
This research work was focused on studying effects of compatibilizers (polypropylene grafted
maleic anhydride : (PP-g-MA) and polypropylene grafted acrylic acid : (PP-g-AA)), which had
different molecular weights and percent grafted functional groups, and commercial organoclays
(Cloisite®20A and Claytone®HY) on properties of novel polypropylene nanocomposites (PP/m-
MMT) films for development of barrier properties and mechanical properties to be comparable to
those of BOPP films. Factors affecting PP/m-MMT films were investigated including optimum
ratio between compatibilizer and organoclay, types of organoclay, types of the compatibilizers, %
organoclay loadings and draw ratios. Nanocomposite materials were prepared by melt blending
technique. The materials were first mixed by a twin screw extruder and shaped into samples by
flat films technique. The samples were then characterized for barrier properties, mechanical
properties, thermal properties and morphological properties. It was found that the optimum ratio
between compatibilizer and organoclay in this work was at 2 to 1. Optimum barrier properties and
mechanical properties of the PP/m-MMT films were improved by adding the PP-g-MA
Priex®20095 compatibilizer, which had low molecular weight and high percent grafted
functional groups, and Cloisite®20A organoclay. Furthermore, barrier properties and mechanical
properties of the PP/m-MMT films were increased as the % organoclay loading decreased as well
as the draw ratios increased. In this study, adding organoclay can enhance barrier properties and
mechanical properties close to those of BOPP film. Nanocomposites film might be a promising

material to be used in commercial film packaging.
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