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Research Title: Investigation on properties of LDPE/EMA and LDPE/EEA blend films for fresh
produces packaging
Researcher: Mrs. Suparat Rukchonlatee

Faculty: Science Department: Chemistry

ABSTRACT

This research investigated on properties of low density polyethylene (LDPE)/ ethylene
methyl acrylate copolymer (EMA) (LDPE/EMA) and LDPE/ ethylene ethyl acrylate copolymer
(EEA) (LDPE/EEA) blend films for fresh produces packaging. The LDPE/EMA compounds were
mixed for blend ratios of 100/0, 90/10, 80/20, 70/30-and 60/40 using an internal mixer. The films
were prepared using a compression molding process. It was found that EMA was well dispersed
in LDPE matrix. Tensile strength at yield and Young’s modulus were lower than those of parent
LDPE film. In addition, those properties were decreased when EMA content increased. The WVP
of LDPE/EMA blend films increased with increasing EMA content. The effect of copolymer
functional groups was studied using EMA, EEA and ethylene vinyl acetate copolymer (EVA). It
was found that mechanical properties of all LDPE/Copolymer films were in similar range.
However, the WVP-of L70E30 film was the highest. The effect of zeolite A (20% by weight) was
also studied and it was found that zeolite A was well dispersed and virtually found in the polar
copolymer phase. Accordingly, no significant effect of zeolite A addition on tensile strength at
yield of the film was illustrated. However, the WVP of L80M20Z20 film was higher than that of
LDPE film 180% and that of L80M20 film 83%. Although the tensile properties of L.80M20Z20

film were lower than those of LDPE film, they were still in-an acceptable range for packaging.

Keywords: LDPE/Ethylene copolymer film, Water vapor permeation, Zeolite A
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WUUTUNS D8RS INISTUHIULLNLSULE 8N Permeability
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v L4 ]
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2.2.1 AUMINSUNIHATMIGATD [1]
851013 FUNIUNULUT UV TUIaNaA 199 fia01uz AR W30 Permeability
coefficient ¥ioTlouiTun Permeability tazifoudaedydnyel Pm (19519 P) Pm i
NadWIUBe AdulsEANT AMTUWS (Diffusion coefficient %30 D) fusdulsznimsazaty
(Solubility coefficient 15® S) Fwaasluaunisi 2.3
Pm=D X S 2.3)
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S WuminaafSuaves Tuanavesasiazas lumuysu Nannzauga

2.2.2 thfisinademsauriuildumwaadin [1]
a. Tassefamaniiveswaradn
Tnssadumanivesnmaaniinadonss D uag s Wufenalagasades Pm
ﬂlmwmﬁﬁm‘?uq a51efi 2.4 uaaaraves Inssadramuniivesmaradndensasinisduru
vesoendiouTav X szidlu luagafin/doundasldamsiiaveswardin ArsasinmsFurmud

Y Vv o dd ¥ W ' { '
urasiifumduininasuiioususdanmsduimiveswanadnill X duny (o)

15197 2.4 HavUe4 1RSI 1IN IUNTUBINAIAANADAIDAT NI TURIUYDIODNTIIU [1]

Structure X Relative Pm (O,)
-OH 1
-CN 4
H H
| I -l 800
[—C—C—] F 1,500
I ! :
-COOCH 1,700
H | X A,
-CH, 15,000
-CH, 42,000
-H 48,000

a ; o Ve P FE
Pm (0,) 118 X M31889—OH AU 0,038 co:mm/m” atm.day 1 23°C, ANUFUTUNNT 0%

v, FugIuIMGIUEINaITAn (Morphology of plastic)

da

Fuguinsrvesnaradn-vaneds Tasedanenenmvesnaiadnnung
U?nmﬁtﬂueﬁ'mjm (Amorphous region) uazu’%nmﬁwﬁn (Semi-crystalline region) egj
o Tnemsinlassabrednuasiiinonnissaszidion Tuana (Orientation) Muniiuag
mssaszdiou Tuaganamenw anudinyuesduguIngIAsn S EUAIUNAIARAN LU
ponihu 2 Uszidudnfe:

1) fmmmuazamwﬁi?wmuauama%’ (Symmetry and polarity of monomer) 9
fnalaonsaremafalnseadendin  (Crystalline  structure)  WalaAnfiNaumAseedia
Sulszansmamdmnimanadnd lifianwmanaswiedanumunastoonh  iufem
SATIAITURUYBIAEITAINIIRIe dapde PE Iilnseadnaminasndiens msasmsdy

HILYDIA 1D PE 19641071819
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. : o qya p
2) mstaszdivuvesais s Tuana v ldifa Tnssadrauuninuniy

s

,a da 3 & .. s X a1l o a & '
Wﬂ'lﬁﬁﬂ‘ﬂuizﬂﬂ‘ll@ﬁﬂ'ﬂﬂﬂﬂuwﬁﬂ (Crystallinity) 1W3JQI'Ni]ﬁllﬂ1ﬁﬂﬂ5$ﬁ'ﬂﬁﬂ1ﬂl7‘l5“ﬁ$ﬂ15

o M ' o P

1 o Y ¥ 4 a/
nTDWAANY uuﬂﬂﬂ'lﬂﬂ51ﬂ15°ﬁ“ﬂ1uﬂﬂﬂﬂ1°ﬂﬁﬂﬁ@ﬁ')ﬂ Wﬂﬁlﬁﬂq%'lﬂiﬂi\‘lﬁ%"l\iﬂﬁﬂﬂxﬂ]ﬂﬂn'm

A4 4 4 1y o q ¥ & A daow
Bumsmandounvesluanaumsiiun shildluegamatimdeunitludumeniu

: F
(Tortuous path) (Hunaldunsesnu ldonuas 1amniiv

3197 2.5 wavesn1ssasziboy luanane Pm (0,) veswaadn [1]

Polymer Degree of orientation ~ Pm (O,) (cc.mm/mz.atm.day ‘ﬁ 23°C)
Polypropylene (PP) 0 57
300% 30
Polystyrene (PS) 0 160
300% 114
Poly(ethylene terephthalate) 0 3.8
(PET) 500% 1.9

faet1 Waw Indreidumisimias (PET) hrumssasziisuvesais g Tuana
d 2 o w 1 e 1
#1 90°C uag 115°C seiianudundnd aeay 22 uag 31 AR RUIAIBATINISFUHIHVDS
d @ 1 td ’ o | { @ [ 1
#aw PET Mnthsusaiiauily 4 mivesdaesniiaes savosmssaszibeude T luananem
LY QR 24 o
BATINISFURIUYDINTHLAAIIHAITIIN 2.5
) Q'I J ) = ~ é
3) ANURUURIN, (Density) Taona larmnuvuuduysInaa@nyilanii e
Y o Y Py 4 a LY
utuTaseafamaniiveweuama;  nsyuaumsneame lstwdu  nszuaumsulsgy
o o o @ 1 4
Tasmmzaylfiiunazaszuumsiasadion Tuana Sasn1sGuriuvesmyszanad
q ' a 4 & ' ' a ) >
oAU UUUYOINAAANNLAY  HazAmaNurLiHYInaIAnzLl TR UATINY
@ g =3 (Y o =
szaunNutlunan aaaalumni 2.4 uaza1sen 2.6

A

300 -

200 -+

Pm (O,)

100 +

g + + + 1
0.90 0.92 0.984 0.98 0.96

Density g/cm?

AN 2.4 195 INTFURIUVDIDDNTRUAUMANUNUMUUN VT M UNAEAN PE [1]
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4 @ o 1 1 a
M1519 2.6 navesszAvvesanuilukdnAenl Pm (0,) veswmedn [1]

Polymer % Crystallinity Pm (O,)
cc.mm/mz.atm.day i 23°C

Low density polyethylene 50 182
High density polyethylene 80 42
Nylon 66 (Soaked) 20 3

Nylon 66 (Annealed) 40 0.6

o

. Inguivudaluwaaan (Plastic additive)
a I'4 I's a ¢ o Y ! a
1) wareanloaed  (Plasticizer) - wauswoivionediwoiviinduiiauaslulu
a @ ° Y1 o Q 1 74 a I X v sy ¥
waadn Taona Iy ldaidasmsduriuvesmausanals@niugaiu (1neviivosniau
Y] = [4 1 a o Y v
dmSunanad lewesuretlsenn) @y maduenly pve o1 ldadnsnisdiuriiuees
A d ] P a o ° ' ' A
Bty 2 i vsemsiunanad tswed lu pve srnrh IainsSuriuvesmaniia 149
1 L4 a 4 v ! a es . 1
20 11 nIdFauNaaAnd ladeanudtouiEun Hydrophilic plastic (41 Nylon 11ag Ethylene
S B 4 "/ 2 - v, 2,
vinyl alcohol (EVOH) Wieagluhiinansuge srgadmiudillumaradald shdamiesh
{ = d o a g { 3
wihnadowarad lanaes il Tuanaveswaradninaoui ldunay
@ a S o det a a Y P o
2) auay (Filler) TﬂumwwmsaumJﬂal%’mu‘luwa1ﬁ¢1mﬁmwnm1mmusa
=3 ] [ 1 = o o o v o =~ o
HATANNTDUTADFUI 19 1B UANFINANTUBILA Tanuiionlaoen lye saziany sxlinarh
Y1 ow 2 ] = gl = cg C. 3 o/ PRpee 1
THmsasIMsFurysenaeAniNNAuYS Banad IunufSunai@y anaiazglsteues
1 [ @ A [ ] 3 Yo P ' o PV
a3 oo lsnmuaaRvdan lng g inoasnsdumyuesnasnuTy
3) 213gA. (Coupling agent) i oiiuus sPanNIZse NI aanNnUA AL
v oA . ; o q < H o Y
U FNUA (Titanate) oz lataw (Silane) 93y 1dmsdurivtes loriiaziwanasld
3. auiAvUeIAITUNS
1 g; ta J - ] I’ a 2 9/
YU JUS1UATANNTIVBIMTUNTTHAA DM IFNN LN ANNAIAAD FI9ADT
a g a A ~ v 9 a ¥ & Ve
fAvsandlunsfimwiziiesnniivaieesodifeides Taov lasunsiiouaTuana
o v Yo ' A A A A ' o ¢ a
anszuns 1450w nll Tuanalvgy elsanatsei 2.7 wunmiveu'laoenleq I
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yuraluanalngniiseendiounas lulasiou UARIBATINITFURIUNTUGINTI Nl
disennvuiaTuanaiinadonisuns ua luiinadunisozals 91AM1319% 2.8 9zWUIIA1S
o o v A o @ V1 a Q ) )
azawvsemiveu lasen laagenmaduun mldasasrmsiumugenimadulide
P o 1 v g a
mszLwsﬁﬁTntaqaxﬂu;ﬁ’umwzuwﬂ%mﬂmaqmﬂmw‘%mﬂumf’ﬁu ay
v

da d a dald dy 1a d vy a _dy 14y
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4 LY 1w i 4 a
mad 2.7 vua lumnauaz dadamvesmidasnsduriuvesig uTasiew eondiauuas

a15ueulaoen lua [1]
Gas Molecular diameter, A° Pm (X): Pm (O,)
N, 3.0 0.25
0, 3.1 1
Co, 3.4 6

1 T a £ 1 1w 1 4 J
ﬂﬁNﬁ 2.8 AauUsEanFTMIUNS ﬂ'l5’ﬁ$ﬁ’IEJLLE‘1$ﬂ'l’t)ﬁﬂﬂ‘l'i%llw'luﬂlﬂﬁﬂﬁ‘uEluvlﬂﬂﬂﬂ'l“ﬁﬂ

20nHaY 1az 11 Insou 489 LDPE %1 25°C [1]

Gas D X 10° S X 10° Pm X 10"°
cm’/S ml (STP)/ml.atm ml (STP).cm/cmz.s.cm.Hg
Co, 0.37 25.8 12.6
0, 0.46 4.78 2.88
, 0.32 231 0.969
3. QUHUQY

v v [} 3 s a o
ﬂ"lﬂ']i“?ﬁJN'lu NATLUNT _uazmsazmmmuimmsmuqmﬂQmmmﬂﬂmiwmu

=t d = ) ) v A
1FUa MUTUNTTUDIDTITINUN (Arrhenius’s equation) AYUAD

Pm,, D,, S,

EP’ ED’ ES

E

Pm = Pm, exp(—-;}r’- @4
E

D =D, exp (—E'% @.5)
E

S=Sgexp (— ﬁ) @.6)

YLD AAINVOINITHUHIU MIUNTHASNTASAY AN
s 1 o o o 1 '
NUUDI NAINUNBANITUA (Activation energy) UBIMIFUHIU MIUNTLAY
N15AZAI0 ANAINY
= J d' 24
YNNI ANINUVDIN1Y (Gas constant)

a 4
wueie gungiduysol (Absolute temperature)

14 o a [} o o
mslfaunisveserisifivaeiuronavesgungiinenisduniusziidasing

d' [ ] 1 a 3 o ar ] né ] 9 ' [} [] ~t [ ’
meaiugmguugll Tavezlddmivesgungiin lunhauas lieglugiafvadua T, vos

oy 1

9 ) ' v f
warerAniu liegungiigendt T waradnezegluaniueiiFondn ad1ou19 (Rubbery state)

L1
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: [3 1 ' o a ' 1 '
Tumnaszndou v 1dun v ldnsuwsuaznsdurmvesmmia 1ddwe a1 E,unz a1 E, 19
anhldar Pm fif1ge (aun1sh 2.4) Tunsdingungiidind1 T, veswaradn szegluaniush

T 4 a = 3 U
Fon1 adwuA? (Glassy state) asndoulvnivesTuananaadnifialdviniv weslia g,
3 L N s
uaz E, gavh Ifiian Pm liMaaas
&’ o o
2. anududuinivesens
o a o &I ] . 1
waaanueriiaawisogaduauiuldite (Hydrophilic plastic) (54 EVOH
4 44 X 0 q ¥ a a - ' a
iag Nylon aAnwruiitiniuszh i luanaveswaradnlinnutanguuozindoulnaldun
& 2 o R X 5 ¥ o 9 dd a ¢ 0 q W ' &
Yu Msdurhuvesmaiegeaiiu Fnhneshmihiduwaradlawed 114 E, anae A1 Pm 39
X a - 4 S da 4 o o ¢ 2t o
geiu waraAnnanililieagluanizilinnuiuduinivessinrge nsduriuvesiieey
3 o P (4 a d 1 g ) .3 ) . . v
gelu fanwdi 2.5 dinfunaradni lugarim3enausu Son Hydrophobic plastic 13

o~ = 1 j L% v ] Li
LDPE, PP uazwod lafladunas’lsd PvDC) nuhamiduduimiveseimaliiinadems

& 1 44
FUHTUYDINTY
10000
. LOPE \ 200
) e pil ]
1000
i
.q. 150
E 100 ol i »
g
]
b
§

% Rolative Humidity

1 o/

{ A’ o o ' ' ) ) s 4 a a
mwﬁ 2.5 Nﬁ‘UOﬂﬂ’J'lll‘lm’leW‘VIgﬂﬂﬂ'l'fmi'lﬂ'lS"‘]?iJN’Iu‘lle‘lﬂﬂﬂ“m%u dnsuaunmannyila

A9 [1]

2.2.3 MINIITAMITUEU [1]
A15R5I9TANISTUANIU (Permeation measurment) N1SHUNT HATAITATAIWUDINT

b4
9 o = ar Qo b 1 @ ] “ lé
AIMTUNAITAN DIAUNANNTTATIVIANITDISNUINUDINITUUHNIUNDIAAN °1f\'ii]']%1‘l’;ﬂ'li
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m’mﬁ"ﬂﬂmﬂ?wuuﬂmﬂ1mfv‘fuM‘%ammJ"Zi'uuuﬂmmmm’fm’fwmms #30n15A50IAMS

o ﬂﬂﬁﬁ L dl

wasuulasvssmssunvinlasonuasnoempuwa1agnun

v T a I v (-4
2.2.3.1 MIATIVIAAIDATINI TV UNIHVDINY
a o/ [ t:lv Q’ g .
fl. ANITATIVIAAMTUAUNINUUU (Pressure increase method)
vandnnsvesialugaund (deal gas) MmnURUYBIEIZINlS
o o [4 5 A v [ a = A aa o gﬁ
Nuiﬂumaﬂuﬂ?mm‘ummmuu‘] lllP)ﬂgsluﬂ5”1%5?]\11’]“'&13@&114{]”?1\1% A5N1TAITIVIAUVY
gy o o [ o ] a 9. &£ 124 & v
1‘15')‘5?!15?1‘5"JT]'JﬂﬂiniJﬂ‘lnlﬂlfNﬂ']“lWlWllN'luWﬁ']ﬁﬁﬂil'lﬂﬂ'lu‘Huqvlﬂqaﬂﬁ'luﬁuﬁ AINUAUN
ﬁ' 3 g L] o U 5 L Y
dnvuiiansorh lUdnnamamnsmeld masaviatiduldannasgiu AsTM

a a and , o P
D1434 HyutsunNItU I Manometric method muﬁm"lumwn 2.6
Test Gas in

O-ring Specimen

Ll
L Ll
gL

R

Fiiter Paper Seal

To Manometer

4 o oo 1 < 4 a
ﬂ'l'ﬂﬁ 2.6 ﬂ'lﬁﬂ5‘3%'Jﬂﬂ10ﬂi1ﬂ15°§nw1uﬂlﬂﬁﬂ’l“lfm‘l«lwa'lﬁﬂﬂﬁ’?tﬁ% Manometric method [1]

o ¢ a A ¢ q 9
W duwaa@nnaaeuaNuunsEaIYnIauiesonglanlv
ansanumuaeanusui 1418 Teganageuldaindrgrumiu Son O-ring WU
a Y & a <& 9/ o « 9 é o
naaoyliidunilsvesnatadn Taena I 1danudu 1 ussoime Bndunilsveanaradn
v o ) J o t a o [
wilugyaneuazdeditun Iufimes MamaaeuiFurmunaradn 1y sevhldanudy
a 4 X o v 44 X X =t @ P (J vy
TunTufimefgediu imanuaufiiviuiivudeunsiiune ederoiuzasding 14

ariduase manusuveansmuazii lUshuramadasimsFuriuanuaunisn 2.7
 Ap _ V _ 273 |
Pm = — X=X X 2.7
At T T 760 7 Ax(py -p2)

T nude gunglunzasiede, K
2 d
nede nasveuraanadey

4 a
1 ﬂll'lﬂa\i ANUNUIVOIHANNAIAAN
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A ‘A’ P oy o a da 4 1
A HUWON wummﬂauwmﬁmnmmwnmu
y [ ['d o & 1 a
Py Py MUde ANUALYBIMaNATeLLAZANUAUBAR UM LIYDIHUNAIAAN
A o y v A & ..
9. 55NN NUUVNUVUINUYU (Concentration increase method)
o

vy ]
FiTlouiduna Isostatic method $H18991NANUAUYDINTNATOY

e

o A o o 2 v 1Y o a0 v o
LL'ﬁS‘,ﬂ'WL%'EJU‘V]L‘lJUWJW'I (Sweep gas) FIDYAUATATUUYDINAITANISUAUNINU MYNATBUIL
® ' a LON- ) Ao & a 1 @ 0 .
FUHNTHUHNATANUIYIDAATUNUNIYIRNDY TﬂUiJﬂ"J'liJLMﬂﬂ'N‘Uﬂ\?ﬂ')']ﬂJﬂuEJﬂU (Partial pressure)

yoamanaasuitiuus U (Driving force)

Carrer
Gas

-

O

Tomperature
Controfler | D% | )
|

»

A 2.7 unugin15A319308RS NS BFURILUBI0BNTIIN MUNIATIIU ASTM D3985 [1]

=&

¥ ] 1 c‘l’ a ast 1
Psuufanageundurimini aunsonsiein lénainids wu ms
o L4 4 o °
Snsrermani n1519M e Iasun Inns W (Gas chromatography) m3dasinisiianuieu
(Thermal conductivity) n151#inatiaduiiunsed (Radiation technique) HagnslddidnInsa
o o yd Y a
IAW1E (Special electrode) Hudu nsasaedailiiuliaiu ASTM D398s Autras unugiins:
A5997R lunINN 2.7
o o ARy a ' o A
msnsrviatsnamesnageuiFurmunaiadnuiog lumaion og

els»'ad

] " e et v v v YI3X o A A dey & Y a A& A o
FITNUANANNUAINATIVAIUINAU ﬂﬁuﬂluﬂu&ﬂiﬂ\'ill@'ﬂsl‘]f IﬂﬂﬂﬂqﬂﬁwﬂﬂlﬂiﬂQHGUUﬂ
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a a g; d o o " o a o 9 o Y = 1 o
firzdndsgnsaldmSumlasmdygranasivia lRidumdasimssuniuvesig uag

A v A

HEAIMHIIAS 09U TN NS 090UAAIATIT Isostatic method 1115014911 189 19a7

g o w
Monometric method R28MAMA 2 YsziaudAgy Ao

Y Z o o o [J ¥ T o
1) gunsedsuausuduwniveshenagsuiasMamaeeld vild
LY 1 o ) (-] o -~ 4 g t
annsnldmsietaaisasmssuiuvssmadimiunmadni ladeanudu wu EVOH,

Nylon 1121¢ Cellophane 1

& ' oW ] @ t i g
2) ansnldasndamsnsimstunuvesdlsniidlumsusussy
k1 ' o 3 9 Yy A /A a Y a )
Jugy wu vaa 430 0a 1Wudu lasdeigUnsaitiumunngnannsoeiie

2.2.3.2 MInsIiamsnsImidusiuvedle

s

[ v 4 . v
MsiaAIAINITAuRuYD e 1811 (Water vapor permeation) J@Ad1)

® “Water vapor transmission rate #38 WVTR
weight of water vapor

WVTR = 2.8)

area xXtime

WVIR, S e (29)

A xt
WVTR Hosuaaauilumniiag g/m’ day

® Water vapor permeability %130 WVP

WVP = WVTR - Al—p 2.10)
WVP = 2 M (2.11)
Axt  Ap

WVP taaadhiniae gmm/m’day.cm Hg

~ WVP
® Permeance 59 ——
R
Permeance = (2.12)
Ap
M128989 Permeance Hou 1y g/mz.day.cm Hg
= ’o’ LY g
Q i P ML mwuﬂ‘um"lam
4 &’ A o A da A 1
A g wummﬂauwmﬁﬂnmmsqmmu
d o
1 ‘HﬂJ']Uﬁ\'i ﬂ')'lﬂﬁu'l“llﬂﬂﬂﬁﬂwa'lﬁﬂﬂ
=] 1 Y] ' ar (Y- 4 2
Ap HUWHI HAANUDIANIUAUUBINIENATDUNUAITINAUBNATUH U

YBUNUNAIARAN
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Alr Ory

Alr Side of Cell

E" l— Rubber Gaskets

f 3

Materist | Humidiy Sensor l
Under Test

_ ] [l

L R L L L L e L T T 3Er23358
Nreasduanstacetasean wh wakbeNem Ave  dvuds teayrarvirvevenavaen

Distitled Water

A 2.8 gunsaldmiuasania WVTR [1]

! 1 ' ¥ ¢ 4 o
11naTHA 2.8 Tuadnagsudiuasegysspinaun tedfuaan
tg v @ d T d J 3 }
o1mAldinnuBuduing 100% uinildunaaoutggaaswondiudnazdauuuveusad
% ' | ' & ¥ ' ) &
nagaou ﬂ'lu‘l]u‘i)a‘iNTuﬂ'lﬂ']ﬁLlﬁﬁlWﬂ'Ilﬁﬂ?'lﬁ‘]fuﬂ@ﬂalﬁﬁNﬂﬂﬂuﬁnm’]ﬂ'ﬁﬂﬂﬁﬂ‘ﬂ lilﬂl'lﬂ
¥ 1 o X C4 <v H 1. 4 o o
vdurhuilduitngdnseiasae JatSuie e (Humidity sensor) 9zi191% vh ¥ aansam
’ Y o 1 0 o Adg I
A WVTR ldederaniiuazusiudt nsnsadadsitlu ldawuinsgiu ASTM F372 uag

ASTM F1249

2.3 33 nmdmTuSpuIgamnny [17)

Adudmiuduusspadainldlumsuss Pudagsuinninouatosiia Ferdaves
wodmei i ldausumsiin i Fauidheg fu fbn i nasia v

- woRleiaN (Polyethylene, PE) Hluflduiiveyldifassndiounas
adveulaoon ladrin'ld Yosumsmuveslethld

- wodlafianas'’lsd (Polyvinyl chloride, PVC) Adulszaniiannseldloh uag
S 118 fonldunnlunistladuuesma T ldnaanane usitdusiiad bi
mnzlunsigs

~  wodwseaAU (Propylene, PP) fidnuae T1/5elandman LDPE annsaviuilugs
1Ruaz1fvhora awnsaldanudeutlaniin’ld

- walamly (Cellophane) Hldsuagnarnyiia e ldtladrmunyssota Ty viudlu

.Y 1 ] [] o o .&) 1
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= ) ' 4 X
UAANUATHNIUABNITUANLWIYU

Y 4 X
ﬂ”memsn"lumswumsé’wmnmﬂmamwmm

o a £ o 4 X

1”.]5$ﬁﬂﬁﬂﬂ\uﬁ\uﬁﬂﬂm‘luﬂwuﬂ]u
s ab ad

yy Qm“quﬁ’]ﬂm

o]
=h.

u

PUNHUNDDNNAINA

2.5.1.4 m3szgndliia [25]

EEA copolymer (19U ladnuned loafu 154 nodiofidustianiy

: F -
WU LUAIN (VLDPE), LDPE, LLDPE, HDPE uag PP fludu uazannsotugidaumaiin

Ly - & 3 . 3 a
830 (Extrusion), N33 12UN51AUFY (Blow molding) aznszuaumsRatugy EEA ims

o '
UszyndlFaunaies a1 ey
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W o H a 'S Y
- inliusudada (Tie layer) luRduuuunaIosu (Multilayer films)
o a P & o t - a
- werufuwedmeiowielulssnnumileaiigungiii (Low

b4 ' .
temperature toughness) HAZANUATUNIUADNITUAN (Stress crack resistance)

AMUUUMABNYAYSOU (Hot-melt adhesive) L0 THQUWUITOUAD
(Sealants)
- UHUAINIUA (Laminate sheet)
: 2
- awdsznovaey iiazauinida (Wire and cable compound)
A” U d' 9 P} 3 o
- Fudiuhldnnmsiatuglunzdaia

- mwrRuazeNlinNuBangy (Flexible hose and tubing)

2.5.2 phauufinezasanlanealies (EMA)
2.5.2.1 bz lyes EMA [25]
eRanmAaeyesan lanofuies (Ethylene-methyl acrylate copolymer,
< . o a 1 a 2 g a I's 1 a o
EMA) Wumes lunaradanlunguned Ty dudulanetiwedsenang iofiauny
wiaozaATian (Methyl acrylate, MA) laviuljasomodwelsisduniwlaniuaugs Taok
a 4 =3 a = £ YY) a oY A 2 = a o

mMsRaueUBINBS TiapyATaa Aadl ldidulfnsandmaenauienda lanedmesiuy
qu

OOl

X i

mun 211 Insesad 1993 EMA 28]

2.5.2.2 aulAw19lszmsveds EMA [29]
- AMANNONTUWIE AL 0.942-0.945
- yepdntangu Wiy 83 MPa
1 [ < [ K.Y
- AINTINUASIRY D JANTIN LOTYAVIA AV 11 MPa
- Fovaznishata o gv1A AL 740%
P=y 3 o |
- gamgilunmsvugdlunszurumssaia iy 93-327°C
2.5.2.3 auiialumsiFau EMA afSsumsunu LDPE [25]

- ueRdAYLINIT IRII0AANY
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= Qm‘}'i{]ﬁ‘llﬂ\iﬂ’lié’ﬂuﬁ’.l (Vicat softening temperature) AA03910 90°C
o
11l 59°C
v 1 9 .
- AIVDININAINUADAAIWLINADY (Environmental stress crack

A X
resistance, ESCR) WYY

2.5.2.4 mailszgnaliian [25]

EMA  Shunilelusavhlemflulanedwedftiadusnn Felinns
Uszgnd 1 lumarod 1w

- 198 Tie layer oiumstadadunedloniy, leleTuwed
(Ionomer), WBRLOAMBS (Polyester), WodA13UBILA (PC), EVA, PVDC, iIohauszaan- oda
Ianedes (EAA), PET wiladaisosTuana (OPET) uag PR yiladaisus Tuiana (OPP)

- Aenfinuavguiidanudiumusentsdensuaniaza NN
N3 wmnﬁqmﬂgﬁ% (Low-temperature impact strength) “71?1

- EMA gmitIwauniu LDPE, PP, PS,Nylon i@y PC wierlsudye
RS s snsEunn  amumien dulsyEntusaleannivesiui  Lazmsann
ddi I andsanas

= Tiou1497u Bxtrusion coating (W12 EMA Liafigsainmisnnuiouha

2.5.3 nauhiaozFmalanednes (EVA)
2531 nwdizialues EVA 130)
iaulfiaczdmalanedmed (EvA) Wumed Tuwaradnlungu
wod loduwdlu lanedwessennaeiauiylfiaoeBina (Vinyl acetate, VA) Taon1si
U§Asemedme lsirdunivldnnudugeusseituuns liiiaesding Tasgungiuasany

@ A0 Yo T P} @ any - [ et v ¥ a d'ta 9
suilddnivesnsdiufisemetiwe lswduveusiiaudanul msneeyyadasehiioyly
a a o o <
fio zo-bis-isobutyropitrile, Organic peroxides 40® Persulpates Tawil IatinosFmailudasy
uavhldidannudangulasaanmsiianin wuhidnfSunaeiduunnd 75% whldld

a It wa o
NOUVDINUTUUALIVY

2.5.3.2 auiAu19dsensved EVA [30]
- fanuaetunie Useuint 0.926-0.95

- 9a1l51% (Brittle Point) 8¢ &4 gUNUNAINT -70°C

- 9ABBUAY (Softening Point) BYIEM 14 60-80°C
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A1A2710L89NA Shore D INAY 90-95

AN IULTIULTIAS N0 2.9-19.6 MPa

AN3ASHA B YAVIA 1NNV 500-700%

ansoazats ldludariazarwez Isunan (Aromatic) Laznaosiu

ina'lalalasnifueu (Chlorinated hydrocarbon) Higangige

o J = o g o '
Sumes Tuwaradn Tdnvazdhudialaoudegu
a ad a
- fianuTdsAngungiige
- fanwannsalunsateda 188 Taolirunszaumsfan lud
- nusean1zms1Fau mevedie uazliongmsldnuge
- aunsaliildhuasaasny
p .
- qugzlidaw

- farwdanguing1R1dd Tashideldnanad laes

X O Y
\n/
O

211 2.12 lasead19vo9 EVA [31]

CH3!

[{
2.5.3.3 n1a1l3sgnalias [30]
1 ¥ Y v @ o W o e
- EVA@TPmin luenauazyassunadminlndu Wax additive 1u
o a o, o 4
umasunszay 1iluarstana (Adhesive) tag IFilunaTaa lyaos
d'd am  § @ Y] I'd
- EVA ftlauiiaadeens dnldlunuussyiusidssianeimisuag
naaSuaneMIsURng
; 2
- 1R ununaasout wizseade surume Iviaz Mo
1Y a 1 d A
- Buahiiaszdmatesnii 7% sz ldnauntiauniion 1o uazi

AMNHU

2.6 3o ladie [32-33]
#lolad Sumsisznevesgiiludang Hlassaatugniuauia uaslidnyae

Slumnsziason (Tetrahedral)  NiI0BNTFIIU 4 A2dBNTOU MSUNUT Si AW Al mldifa
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1 =S 4 o a

anuliaugavestszy Yedesiidszquaniverh difannuaugavessey gATNIUANYBY
o o o ¥

&0 lad Wuaall

M, 'D,”[Al 0, JmH,0

(x+2y) n(x+2y)

Tauh M;Dy2+ flo UszquInauga (Charge balance cation)

a o a

e ladPuasfifgngusdiiuiifionn Uszaa 600-1000 msremasaoniy u

d {

9 @ A 1 ::é'l Vv A A %’ 1

Tnssadravowdndleladeiideainiidendoiudai lossutlszquinuag uagavesiog
' v A e t ' A A 1w a ¢ o o o &

TuTnsevoeinei dnyazvossosiataz Inssiivendetuvesile lodezidudamadanly

° wa ‘o a o = o
ﬂ‘l‘iﬂ”l‘ﬁuﬂ’du'im1’1']\1!.?1“Llaz‘)’l’Nﬂ‘ltm‘IW‘U?N“HT?JVLﬁGﬂnl'umiuﬁﬂtﬂﬁﬂuvlﬂflﬂuuazﬂﬂWUﬂﬁ

d
2.6.1 Inssasravesdle lan
L4 o ' 1
510'ladio digasmaniifio Na,[(A10,),,(Si0,)]. 27H,0 Taslidasiainsznin
Fo93190UT AT 047 SasidansensFanoudsezgiiilouiidy 1idusiu

J 1w @
quunmqgwgummu 4.2 930304

LY d
2.6.2 MIdaneridlelane
=)

s1elade T5en1s dunsied Tavldnszaumsi iidlunandosle laddoug

i1 ol dozaiun (onldwdvuesginm uazdint @onldTaRendang nauiulu

Y
[]

a o 9 o & ] 3’, 1 o v
arsazawiiitduearsasazaromaniv 1dun arsazawussdanile wu drsazaiw
o
Ty loasonloe (NaOH) Wioaisasmundousulaudion (NH,) (eiiu niemsnzaiy
a N daa t’x‘o A ) - o 9 Y ° a Y 9 9 - ~
Sy ERse erunsguaumsimldiiumandy wwilvan ldulvanuieungungy

Yszaas 70-300°C 92 1andnuosdTeladlugiiupveslanfiow loosu (Na")

\/@V\/@?\
AN

0 ooooooo/\

AT 2.13 Frame work voe 1o ladte [33] AT 2.14 Tnsenanuesd To'ladie [34]
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- a Jd Yy ad v
HMNN 2.15 ﬂ'lW‘UU’IEJ‘UﬂQ“lfIO"lﬁﬂLE] INNABIDANATOUUUUADINT 1A [35]

d
2.6.3 auiinvasdle lante
b4
- 139AU1 (Desicants)

A ~ d a o [ | aa ] a o [ P o 9
Lummmﬂﬂ"lame HONTINIUIENINFANDUAD DS QUIUIUININDY 1 “li\‘l‘Ylﬂ“ﬂ

g 2

Aa Y v 3 & o a
F10ladielinuiidageSeannogaauasifidn1da wh 1h nazilogaduiudnzda
sunsisorsui 1diluoded

- msuanasulessu (Ton exchangers) )
! IS ald ° Y 3 t a 2
fiosnndleladoidasehldaaduiiids ihnegludle ladluSouaiiou
! (3 ¥4 7% a aaa a
Tppouaniiqarszqanludietaie Tasthieglualeladiuialjiserlslas ladald
ANBAIAAITNNT
H,0+H,0 | <>  HO +OH (2.13)
ot 2 o v o = o a A Y
lalasitey leoauilagiimhfinanalasunulossuuinsiiaduq Hineanms
wanldou Rz dnuusiszinaianien s 310 laAntiozqiiil fouduesdlsznougeds
[ g et ] s o
gadui1 8@ 1wy Gleladio
- auTAN AL 10N (Molecular sieves)
4 o Jd i 4 Jd o '
dloldaTleladutlaenisldiisenuds 3loladdendiezinnumanse
o a v T | "o o ] y =t J
lunsgadumsyianien IlinhAu uegfuanummeauiuanuiuvivesilolad

¥ aa

Py P o ) s A& ald Y '
lﬁazﬁﬁliﬂﬁﬂintﬁﬂaﬂﬂﬂﬂﬂqﬁ] YU WT@VlﬁﬂlﬂcﬁQUﬂlqgQ DATIHIUIY ﬁ')'N“]f anNouUns

al

y v 1
DTQiil floud) mmmﬂmuiumﬂawumm dudleladnfivamazgady Tuanafifidad
k4

9y

=

Arumell | o ladssflauinlumssauon Tuana

2.6.4 msrhaleladie 15w
510 lade WudTelad i Tassafrauvugalinleding (Supercage) tmungfums
° @ aaa . . L 4 ! Y
s 1A 9GRS 01 (Specio-specific catalysis) #ufinteluTnssadreiudugnguniud

unlumsiasswandoums vuevesgniuiifivuiadnegiinnumnizinizes
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o

o w i . ¥ ]
(Selective) lumssitavuinvesInssadrefiezifroenvesdlelad uondiniidaldauedis
y -3 oaan { { 4 d'
nhavnddumshilazewanaldoums uazuandoulesow 1d8ndae uaziliesninamsh

a /g Aa g ¥ a °
miﬂqaﬂlﬂlﬂui’n5ﬂilﬂT]ntﬂuinqquﬁzuﬂlu'lﬂquu%Tu')u“’]ﬂ

d
2.7 WORIMUBIHAN [25-26]
a 4 o a s A o o 1 LY
WoRBs N (Polymer blend) iumsnauwediveiifowsoniagriialmintiauda
9/ ° a s o ad ] Y] t’z’; 1 a 3 Y o
mnzldnnmaimefwesnildnyazmuniifuandresduaaus 2 siiavuluunwaudiy
A o wa ' Y, a S a A v ¥ 2 a o et wa
fiodsuljeruiifda limusaldnnwedmesiftvssiiafies Aniulsldnefmeinliauia
v 10 o 9/ [ 4 a ¢ a 2 a 1 o 9 t
wulnelisuiudesdunsizinedesviialnddalinnugannuazdudounnnsway

= a I'4 o o 9 =Y = 9 o) o &
ﬂ'lﬁmiUNWSZ’ILUQ?Nﬂﬂﬂ'll‘lju%ENW%15m1ﬂ\1ﬂ311ﬂ‘“']ﬂuﬂlﬂ\?ﬂ'liWﬁmﬂuﬂaﬂ HINT

P P o [} e a 14 ° o o
nauwodoifithiulid ssdinademuiRvesnedmeinay vhldiAanisuenignaves

1 4
= o/ 1 o o v

a d ' (Y 4 ' o o
NOUNDIUAASTUANUDYINYALIU Tﬂmmaz'zgmﬂ%xﬁusaﬁﬂmﬁmszﬂ”mﬂum ANUU

a o Ay y A v a wad ¥ ' a da Ao
‘Wﬂmuﬂiﬂﬁu‘nvlﬂ‘Dxuﬁulml‘lfﬂﬂmmz’dlmﬂau“] ADSNIMNDAUDTAVUNUININTY

a I'4 ] g A
woRleiHaumUIatitseanlu 2 dszion fie
a J 9 @ Y £ = a s o a0 dy
1. wodmeinamdnuld  (Miscible blend)  WUIBHINDALIDI MU IHANUAILY
LY o d
anwanninlumsazaty Solubility parameter, 0) IndiRssiuitlunalinedimeoinausiu
o A’l’ =)
Wwilo@en

1Y - 4 & @ . g o [y a 4 [ J
ﬂ']WE]ﬂlllf')iNﬁu“ﬁﬁﬂulm%ﬂu‘lﬂﬂfJ'Nﬁuumiui%ﬂﬂiﬂlﬁf}ﬁlm%mﬂl’JU'JQﬂ'lﬂL'NB

(4 1 @ '

“ o wad a ¢ ¥ a Jd °
fotile} Tﬂﬂ?’l')vlﬂﬁuﬂﬂ"?lVlf‘?{ﬂgLfﬂuaﬂﬁ?uﬂ'l.lf]ﬁ51'&1"31«111GQWBﬁluﬂiﬂQﬁﬂﬂiuWﬂﬂluﬂﬁﬂﬂﬂJ N

9 o

°1ﬂ’"1ﬁ’ﬂﬂﬂxﬂun§r’uﬂsw’%‘padwuaamﬁﬂﬁ‘lmﬁﬂﬁ'&aﬁnﬁua HerAIAInINg 2.16

9

A [y 7 1 a d B
PAIITIUICHINNNOALNDG

AT 2.16 auRvesnedweinaylunsainaudiiuld (Miscible)
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a Y v 9 o R a
2. wodwedlunauidiiu (mmiscible blend) a@nsavTUIeldnInTUMINIAMDT Ty
laundind
A =AH_ -TAS_, (2.14)
P} Y] a o o
1o AG_, fis ndasusassAvd lumsway
AH__#e msnldeulaseuiat/ lunmsway
As_ #e msdsunloaenInstlumsway
a o o
T  fio gungliduysal
A a P o ' a ¥ o
iiosnnnedweidamnnidiuTumnavuialng (Macromolecule) Himin Tulanage
) ° [ i L 1 ] H o
nJufmwmﬂﬁ’ﬁmﬂmﬂ%ﬂuuﬂaamuTm’i'ﬂumimmm druaimslasunlaveudat)lu
v s a8 Y & o Y1 [ Y = 4 a d a0 ] L'
arsHansnianiuuan dauui i Inae B asEAUTYDIND DU THAUTAWINANIGUY
< ¥ a P ' =1 A a A v P a PP ¥ o o1 A
Sluwaldwedweinaylusamiluiie@oanionann I woawes Mhwnauiulinuey
[] o § - (4 a I'4 Y (]
anvanisalunisasataetinn HaRosateondsznotupenedmeinauh 1usw
d & a Y > - o PR ¢ o a ¢
Sudiomer ansandaldidu 2 Sgnie Ao nedwesiidlussnlsznsundnuoineaiues
a - (Y | v = Jal o g ’ ) ) '
wery ondn Tgn1anan (Matrix- phase) AIunediuasnitusenlsenoualulsezuna
o & a d o o L4
79n1nns291 (Dispersed phase) Femunsodneriduginolasldndesgansseniuyy
A09M51A
A a I'4 a ] 9 o [~ 1 o 1 o
dionedss assuie s diduiasisnoontluudazigna lagsznaneigma
a 2 1 1Y P=% o 9 ° Y a a Al 9 c’i’d a -~
91992 {n15AIgATEMINAUHIURNUDY W1FRaUT AN ULD A2UMALRIUAANTTITY

Y o da o 2y 9 & a ¥ wa
ﬁﬂ'lw‘lﬂuﬁxlUﬂiﬂlVlUﬂ"]']ulﬁ’u‘ﬂ']u’]ﬂ"] MINWNE NWANUIDU HIDNWLIAY VINUUTUUAUD

v
b

a 4 'a 1 = 2 ] a |4 [ {
woRwenauevszanmuinnimeawefiidayianiaglunedmeinay dwmasluniwi

2.17

b

1Y) ¥ 1 a d
A SanmnusenIneaweinay B

2N 2.17 autinveanedweinanlunsal linaudiuld (mmiscible)
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2.8 MBuiingtes
J.S Borah uag T.K. Chaki [38] ¥m3fny1 weAnssuMs IuaiFenadn (Dynamic
theology) a1 113N agaufAlBanaves LDPEEMA ludasidau 6040 Tavfinisld
wodoRausilaviiannumuniususududonsdeundsnuenlelasd (LLDPE-g-MA) h
wihfiluassenay ©, 1, 3, 5 Uz 7% Tashmin) vmswsoududasnisnasa nud
151101089 LLDPE-g-MA funiizauflo 3% Tasrhmiin ms12 LLDPE-g-MA vhifsouso
5¥M 193N (Interphase) U84 EMA 1az LDPE Samuudausanntu dewalinginssums

a [y | @ aa a 1 o o
naifanadn 1wy vegdaazan (Storage modulus) ANTRFING 1 AMUUTIIRL YO

2 o

msaeda o 9av1a AnuudwsInszunn tazauiAneanuiou 1wy gungiifiuraiea
. . - A X a4 ¥

(Initial decomposition temperature, IDT) Qmﬂquiumiﬂaanmm (T,) uMFIvU DNN9

LLDPE-g-MA fadsnaldiga1anszais EMA 11 LDPEEMA fvwiafidinas iiesnin

LLDPE-g-MA ¥hwiifianussfsdasena19igain (nterfacial “tension) EMA  1iag LDPE

1 4 ¥
g o/ -

HBNINHEITLEIDTIRANTT AT NI IWAIAUBIIRAIANTZY1Y (Coalescence)  ¥1H 1A
Fuguiniados

A.E. Bishara 148 H. I Shaban [39] dvhmsfinsnausiavneanudou autiidnauas
aufan1ens avemedweinansznaig PREMA lusasidan 7525 wiw viimisweulay
1193 098a3 ANAINUOUIAYY (Single-screw  extruder) wuudedy EMA  @Uium
iftaezaTian 0 wive UAS MET 2.6 10 min) aelu PP @bwninTuranaimaslagsmon (Mn)
68,000 uamfmﬁﬂimaqaméaiﬂuﬁmﬁﬂ (Mw) 380,000) dswaldigfusnimmenauiou
(Thermal stability) yomedweinauTAiRuuilefiouty pp mﬂﬂmﬁuﬁwmqmwgﬁﬁ
L‘émﬁﬂmiﬁmt}ﬁ? (Initial degradation-temperature, IDT) HaTNUNANUMHATUSNABUNAT

a A

3 ? e o
(Melt viscosity) SAfindu sz PP m3nszaemiin luagatuunia (Broad MWD) i

IS A

4 a ' v A X
dody EMA Aflaunilageaslilupe Sedwaldnnunilavazvasumadinwiiniy
1 4
o wa a ' <]
wenu1ndl EMA v ldauifiFena iwu anundausnssunn 1azn13feda o 31 109
X v [ Y 4 o o 4
PP/EMA g3y usanuudaussdmsiigansinuasgagaiiouazduegdaanas iiesnn
g o A Y 2a 2 9 a a
EMA Huigmaniiuniigninves PP uennniilimsfinyinavesnislowednsoneaune
a aa d & o v 1 [ A
Aadnasnueulelasd (PP-g-MAH) Hailuassionay wun1s 19 PP-g-MAH 12320y
assnmnienaudsunaz autAiFena 1Hos11n PP-g-MAH sz 1dseudesznineignin
. o X . 3 ' k1
499 PPEMA Sn2uudausauiniiu uag PP-g-MAH sz ldnnumilavesszuufiawiniiu
4 4 X a f
ifloaInMsIiinINYeINIsiaAaszn1193)nA PP Liag EMA
. ° < oy £ 1 24 .
S.A. Mousavi (tagnAte [40] 1avnsfiny1audAN 1S FUHIUYOINTY (Gas permeation)

ds & oo Y e
wpaflay PE uasildy Eva fidsunahiiaesdma (VA) 18 uay 28% lasimiin 910
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2 = o - ) 14 0 q ¥ e Q o
msAnyIfdN PE nuuleiuanunuivesilan PE sevhldauianisduriuvesmauay
oqe ' S S 1
1302010 (Solubility) Y840, LAZ CO, AAAY UANUINGN PE Hn15uwsuesnie (Gas
. .. 4 4 & A <t @Q o
diffusivity) fuiuaiu uazilauBeudsuanuannselunsuriiuuesie o, wae o, u
'3 é‘, Py [N = & ] (14 A [+)
Wauneanarila wunie co, Tanvaunsalunmsumiuunnnime o, iilesnn My Co,
= s/ ] o [4 . . . aAd 1 ~
flunadudugudnaiamavaumeaaf (Kinetic diameter) ann1 0, wazlianumansaly
M359UAINU (Condensability) gen1 SedenaldflanuamisalumsBurmfiaiiuinnd

a A A ' ' v
NANMIANIAAY EVA wududleiulSnaees VA szdanaldmisduriuves co, Him

4 ad

A X 4 ~ ' - 1A a as U
Wity iesnnmsiing va saflunyiitivatufenisgadunazdainluanavesie co,
ia 4 X
TiRY RO
Y] T a o o LY = 1 %’ o 9
Wunasse el [7] imsUudjsauianisdusin lowhwesildu LDPE At EVA
Jd Y v [ ~
uardle'ladio Tavldsns1dau LDPEEVA 15lu 100/0, 85/15, 80/20 wag 75/25 Taudinsld
J 1 v a by o a [ 4 4 o a a
#lo'ladto Wumsduda 025 % lamimin naugasnedwed lauldinsesdnsaviianer
1 z 1 o 4 -4
wusuguaziugllasnszrumshlasldgamgifiiany 170°C anmsfnuinaves
¢ ¢ .
AsTIIUMIHENgAsHauTIEToNNgandudy (Masterbatch) 493 EVA AudTe ladio wum
a d o v P Yt ' /4 a
oynavesd e ladieiintsnszarsdauinoymaders laandwldunesounnmsney
a J g/ LY = o ' PP ¢
LDPE, EVA wav 1o ladieniounu iagianisantiwayessnsidan LDPE/EVA NillaoWdy
' 4 A o 1 2] o
LDPE/EVA nuiflemiadSins Eva i ldmanundeus fis o gavauazueqgdadinua Ty
A a wa Y o q ¥Ya & ' A a Y A a
anas 1109910 Eva: Tauiandiwsishitifannutenguunnyu uaziiuwn iuaanaiedl
s X A a 7 g 4 o 2
Pinad e ladleunuuitiossinmady & To ladoumsmnSnavesndaluauauuag
° 1A Jd o o =] ' Y da 44 a v $ o, EY
usansvhsgnedle ladieduignia EVA tluusesendevaiimanduiumuiuiling
] - A A 9/ ° -9 Qa 1 v A J o a 4
gz lid Welimsliusenszyunyaduinseeiesznandle ladienunefmeiney
[ Vet 1Y = 91 .3 4:’1’ v 4 a a '3
dawal¥inisfuusedsaaniuazyia ldiiotiu uensininudrillefinnidndle ladieuay
: : 2 : 2
EvA TudSinage v ldmanumimsalumsdurinlen (wvp) gedae iflesainanuiin
{ ¥ H 1 J Y
voe% 1o ladiovh I amnsomileni Tuanaveslovh 1dduas lerhawnsarmudvedaugu
' o ) 4 a ¢ & X
¥04 EVA 1@fnT1edaginves LDPE wag wvp Sauiuiielinsdud e ladieiauiu Taolu
o { Y] 1 ?,’ o 1 " e d
Wdunfigaardau LDPE/EVA 1Tlu 8020 Taeriwmiin (LE(80/20)) N1 WVP winAHay
§{ a J ¥ Y a d ° ' X
LDPE 29% uaziiiodud o ladio 25% Taoshminlugasfdy LE8020) vhidar wvp qetiu
o d 1 o ¢ o o d
91NAdY LE(80/20) 60% LazginanWay LDPE 106% uazoinmsnageuiduiuussyine
t o . ¥ o 1 o
ussqueidome wuiidugas LE8020)Z2s Tualethdmifuazauegiles Ssanunsany
o ¥
Snumzdomalduiin
o a o wa ' 3y d .
aig3nt lvawysel (8] 1dnsAnuiaui@nisGuniiuletivesWldu Linear  low

density polyethylene (LLDPE) #t EVA uazdle'ladio Tasmsfnuidasidiunefmeinay
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[ ° a 4 Y
LLDPE/EVA ({Ju 100/0, 90/10, 80120 uag 75/25 vhmswaugaswediwes Invldiniecdeia
a a » & Y X o \ y ad o )
giantomuoug Iugilarenszurumsvuasuuuh Ineldgungindaae 2000C wun
y & ° 1 ¥ 4 X
deminySine EVa vldanumusalunisFuriulevvesildy LLDPEEVA finunsiu
4 s add X ' < = o o Y
fivsanfduiivafiigeiin uan1auuAlwsIte o gaasIniazdiegaiuul Iduaansnn
a ¥ L o = ) 3 v
Ffu LLDPE iflesnin Eva Haudaadiwnahildifannutanguinniiu sgielsin
o a =] a ) & o =S ) Tl
aanginsfandn gungiinsnasumamdnuaz 3uannumiuninves LLDPE litims
wWasuuas snmsfnyinavesTuudleladielufldy LLDPEEVA Tavldgasidou
a "
wodureswey LLDPE/EVA 11 80120 Tas14%Taladie 0-25% Taerhmiin manaugasiason
vngasduduves Eva  AudTeladie uazihinistugiddaemailanada wuiiidy

LLDPE/EVA/Zeolite A fimsnszatedavesileladion Tavaulngdleladionszniedaey
luigninues Eva SedamaldamidiFanavesilaniiid e ladienngasIndifvsdudugasy
19 ¢ ] 4 a
11i1d%Te'ladie (LLDPEEVA 11 80220) wagnnmsnaaoumsduriiuves lovesilau

v v ¥ E1 ar A X
LLDPE/EVA/Zeolite A wiurhamwannsalunsdudm lovvesildugeinunsliauniniu
4 o 2 4 ¥ T Y @
deflFinad Taladioinniu il lohmusafuriiuldaludgninedagiuees EVA
= wam d A o Ve s da y g ad e Y
mwseflauianvavouituuazns 15§ le ladiohll Inseahatiugnyuiaziivagaaeld
o = d a o an (Y] f,’ Yy ] o o Y g 2 ] L4
Adunedwefifinsunsisornuledldauazsrum el lorhmunsoduniuiay
= 4 Q’ a’l v A é Qs
wodwes 14a ifesnaliumaminanuiiar Itduidy Femumsaduduldnnanisnaaousym
v @ ¥ A d o @ 'S o ' 3 ¥
Fuda'lerhfiasas naznmsnaseufiduihiussyiusiussensnan wudiumle
v g4 a A v dal ) v/ dda a Y 4
snfufinuniolugenssyaaaituun Wuasaasluyssydnaind EVA daziinu Tiuasaaie
A X 2 [y ' 3
WinfSinad Toladingelu daeandpsdunamsnaassmuainga lumsauriivesloth
(WVP)
a I a £ @ ua 1 ¥ J
3091 Aneigns tazasi 9] A4S uy jeaniAnisduatu lev1vesilan LDPE dae
EVOH iewfouifivuduiidunodiuesuau LDPE/EVA Taumsduns1ev EVOH 910 EVA A
- ~ ] L3 g @ |} oAy ~
fatlaez@ma (VA) 18y 18.0% waz 27.5% Tanthmin iuilfiserlelaslade 14 Evon
{ ] 1 o ’O‘ @ o o .
ffi'lafiaueanosnd (VOH) 1L 100% uaz 162% Tagtmiin audIdy ins0igas
- - - . 0w (&
wodiuei LDPE/EVOH uag LDPE/EVA AauinseawauszuuTa (nternal mixer) uagiir Ty
(Y t g o a
sURdudonszununIsnada sinmsAnyinavesnyledduluildy LDPE/EVOH  uag
Iy ] ¢ o 9 = [ 9 o ]
LDPEEVA Tasnruguiraumyieiduldindifiesdu Tavldsasdau 1000, 90/10, 85/15
(e 80/20 WU EVOH Liag EVA fimsnszaedan lunngasiduwedweiwaw oz EVOH
o a { ) 1a ¢
1v#ldy LDPE/EVOH suwsaifandn Idluvaizi EVA ufldn LDPEEVA lifandnlandy
LDPEEVA fiflanuiln i@ogd1diwndildy LDPE/EVOH uagnuiuiiemiuy3iie EVOH

a 1

, Y 4 X 4 < 4
dawalWuegdaveeildy LDPE/EVOH fiuwaTuiudiv iflesninmsiiy EVOH  &siiny
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leasondalulnssadredsmunsananuss lelasmuld vldlassadedianuudusann
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Funazyh IiASudogd 1dontiu dewaldlanumuisalunisfsta a gaasinuaznisista
' 2 - 4 18
2 yaviatintanas wagmaiindsina EVol dhunsiinanufivaliudfldy LDPE/EVOH
é o [ o @ g 4 () T g I'd
Fereandosnuanududalorfanas usnnmsduniulevhwesdy LDPE/EVOH nagasil
' Yo o a2 ’ o At A 4 ¢
arlndiRsenu uazninmsAnyinavemydenduiilidentsduriu lowweiidy LDPE/EVA
QO L] ) ,o' ) 1 %4 ¥ =y
fU LDPE/EVOH  wudianaivisalunisdusiulewt lnuanaiefu iessinildy
a 3 .’,’; ' I'4 [
LDPE/EVOH HHAnRaYUe1U LDPE ag EVOH daulunsfivesiay LDPE/EVA ufideedl
v ] 1 4
4201091 ud Eva  limimsafandn 1@ Seldanuiiuedagiuiininndt ueneiniiann
¥ o U ) 1 Qo
mifnynavesmslfaTe ladie 20% lamimiin) wuhdleladieduuneegluigain
$ ] VoA 1 a8 4
993 EVOH uasﬁuuﬂﬁuﬁﬂztmzﬂqmﬂuﬁaumﬂmmﬂzagtﬂueummﬁmuazmsﬁ
o ] ° o) o H [ T
F1o'ladio lu a1 v nudunanyssdlduasuudas i udvi Idaauauisa lums
L) QU Qs A' tg A Q’ Ay 4 (%4 o
Astaannauasiindinegamnuiu ii099n® 1o ladielisunsnse1nany EVOH i ldwaul
d & a Y X a a s 2 8 o ad
anuudsiunazidyg! 1doniin nagsinmsiiudle ladeduiivasniigngunaslvageas
o o ° ' v ¥ a o R 1
udldy LDPE/EVOH vl amsaurnglotiweslidy LDPEEVOH linunuiy
n'/ = 4 o { Qo o &
WINsIal U 3N wezmatiuaa [5] laviimidnymsnaaonaulfidenaas
aa ' %’ { Y '8 o
autiamsguin Tovwesildu Bva (VA 18%) WidsuidisdaudleladionSouiivudy
; A 3 .
unaidsuni ueium (CaCo,) 1l 10% laerimiin Taonsiugdidudae3smanh sinmsfnu
wa t o 1 o A e ] = = ¢ 4
auiiAn19 va sl dn wunaisauay lilinadegungiinisnasunan (T,) uaziedidua
anutunanYae. EVA 110015 nagauauiiidena nuai el sHauasauay a1nau
< @ Y} QA ' s 4 v A > s Ay
udaussfaunsdevaznsfeta o ganavewrmiduanauinouiiofsunuidy EVA 7l
T & = 4 { U [ [ -1 ¥ T [
finslaarsdudy ilesnnussdamitsrseningdgan luudsis sazsosdessninigain
o ™ ¥ 2 o ¥ A a2 - 3 Ve d AN 1A
Fumilougaazauanuifuyssdnay saiuleoenisedssadornmiGiniiaui lailins
v v a { v A v Qs J [~1 ]
Tdmsaudy TaoAduniia e ladtodlumsduiulnwogdauazainnuudussdiannnd
HAN# caco, lumsdudy dAwauidanuudausefinue wun dielinmswanasdaudn 'l
[ ' [~ = ¥ -~ ] %’ ald At 9/
FenansEnuAoa NUUTUsIRNYIA Fauanuainsalumsduniuleshvesiduiiinas e
@ o r’a’l ] %’ [] o 4 =1
F1e ladedumsdudn duilanvausalumsduriulevigeanifauild caco,ituans
v a A a ¢ & aa ¥ H Q1
audu fiesnnd e ladioitiuarsAlinnure i ge waza IS OFUAIUNIIFNTUYDS
#1s'lado'ld
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S. Marais baganig [41] 18¥inmsanyimsSuriuves o e co, uazme 0, veq
¥ -y { ) LY 3 -y T
uHuddY Eva AifivTina VA ey TastiugiauTasldmadianisudouuvmsazate
VA 1 )
(Solution casting) $INMIANINUN oLT1% VA tnTu sedewaldnnudundnues EVA

[ Y =] 1 ¥ édg A ) ] L4 o
aany m‘lﬂmmmmsa“lumswmu"laummm HBINNYYAITUOUN (Carbonyl group)
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aaueiiiesnnny VA fausenseyhnuvylenduyes PVC &z liaasmaumyglendun
~ g; ¢=i =Y LY an [ g o [ =] 1 [ [+
e lifaduasAsonu dmfuanuawso lunsdudiuvesiy Co, uazms o,
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adwuda (T) voa EVA ntuday Lf'immnﬂTamaﬁnﬁmmnszﬁwszwhmy:ﬁﬁmgq%u

K.G. Gravalos wazani [42] 18¥1n157n Y1 In situ compatibilization yoawedieTxay
PET/Ethylene ethyl acrylate copolymer (EEA) Iaanisifiasumalgissmsueamesiingu
(Transesterification) ¥843j0zASIAAIBAMNBT (Acrylate ester group) Ye3 EEA AU nyland
~OH U@z -COOH Y84 PET éaﬂﬁﬁ?mswiwwaEma?v‘?&amﬁflﬂdmwiaﬁa (Grafting) i
SOUADILMI19I)NIAYEY PET/EEA Sedamaliautindnadiagatu sinmsdnyanizlu
msway wuifigaingd 200°C iy 1dam luntana 25 i agyildanuudasde g
NALaznsAdA u gavIAlinagega 1NNIRNYIWAYENSAI I PET/EEA Ti 1000, 9575,
15/85, 25/75, S0/50,75/25 ae 0/100 WU iieitFanal EEA sxvir Idanuidhundnitud
wazdms1dau PET/EEA 71 85/15 v lmmnudaussia o gavia uagn1sastn o yaaa g
figa imsAnyieuAnennudou WU T, Y83 PET fif1anns iosnmsidy EEA dlu
MsFUAUMSIAAKANYEY PET Liagnud T weq EEA Sfigeiu Juflunsawendiins
Raduasiinfinseninseurovesingnin EEA M) PET

L.C. McNeill g M.H, Mohammed: [43] 1&viin1sfinw iliesnmmisnnudeuves
EEA ffimsnay Caco, Fuflumisaufuwsinofuyid (norganic filler) Taefinsld caco,
3 ¥1iAf® ¥ Whiting, ¥Ha Calcite c?m‘jmmﬂaumﬂ 1.5,0.9 (1A 5 pm UAZYHA Precipitated
Tau caco, A1¥ins 19 ugdunuit himdeunnzindoudonsamAnsn (Steric acid) Wy
CaCO, ¥1i Calcite 1% EEA fiiadusnmmiannudoufindinis1d caco, ¥iia Whiting 1z
Precipitated 1nzn3 1401010 CaCo, AM3IARBURY Steric acid vziMABUIATHNIAIY
fouvoq EEA 1as Caco, vziloaiumsiiansaosBan (Acetic acid) iagnialniwiludn
(Propanoic acid) TﬂUﬂ'mﬁﬂﬁ’umfﬁmﬁmﬁéﬂﬂﬁ“ﬁ’uﬁtﬂuﬂiﬂ (Acid groups) Y84 Steric acid
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uddsiTaliulyennuamisalumsfuriulovesiduusyduad Tasam3tuilld



46

[ y a A o ' o
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Wdunodwed Taen1snauiy Ethylene copolymer (U EVA tiag EVOH 1iudu iisenin

1a ¥

a o v & ) [ da l ' a ' av 1a d ' 9
Wﬁlﬁm'ﬂim'ﬂ'lu‘l.]izﬂﬂuﬂ’wﬁ’lu‘wuﬂnlmzﬂ”m‘VI'IlﬂJN‘U’J TﬂUﬁ’JuﬂVlNU‘U’J‘Dz‘ﬁ’JUi‘H
' ¥

YK

Copolymer N35¢918811AA 1439A1A LDPE uazdiudifivaszsroiuanuanisalunisdy

1 y 1 Av A1 ] a 1
1911 uAUITeRRIUNINYI EVOH ausainananla Sedenalidy LDPE/EVOH &
4

v < ] ° A A a o ' dy o P ]
ﬂ1miqmmu"lau1'11111Jaﬂuuﬂmmﬂmtmmﬁlau LDPE/EVA UDNMAUANUANITEUNIU

Y

Yar & X 4 a a s A a s o Aa dad a
vlf)u’lliﬂ’llwu‘ilu lilﬂﬂ']ﬂ’lilﬂucﬁiﬂvlﬁﬂl@luﬂq%‘lﬂcﬁia‘laﬂlﬂlﬂu']ﬁﬂﬂqu?uﬂﬂJﬂ'JqquaxﬂJ
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¥ o ¥ av ¢ [y v ] ° o o
anuveu1 Asiuauitell ldlinsUSulgaaudamsduri lorhvesidy LDPE Tavviins
o 2 4 = P g; { ¥
naunu EMA  auillulawsdwesAldauaziiafesneniniounanii EVA  uaz'lad
1 PR -~ v g - . da 9k
msanywavesnyanduifisennuamise lumsGuriuledh TasTanefwoinldlums
v [ =Y o
wisuifioufio EMA, EEA uaz EVA sjutumsanywavesms@uslelade 20%
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3.1 M9l

L.

NOAONAUBUAA NN UMIUUA (Low density polyethylene, LDPE) IN5@

LD1905F 910158 TneTndeniidu $1a

2. phauiaezasian Ianofiwes (Ethylene methyl acrylate copolymer, EMA) in3@

Elvaloy®AC 1224 910135% g1loas (Uszimnerlny) $1in

3.

phnueNaszaTion Tawodmes (Ethylene ethyl acrylate copolymer, EEA) 1n3@

| AMPLIFY™ EA 101 910 139 a1auninoa (Wszmerlng) s10a

4. ohauliioozdma Tanodiues (Ethylene vinyl acetate copolymer, EVA) (N0

UL00728CC 91015 YN Exxon Mobile Chemical 9110

5.
6
7.
8.

#1o'ladte (Zeolite A) NFAMIM nLTHN AAwnlnsad Wszinalng) $ida
naolsnasu (Chloroform) 138N CARLOERBA 9110

lasfis (Xylene) 1380 CARLOERBA $11a

TuTnsiwuman (Liquid N,)

19199 3.1 FUUAVTENISUDS LDPE*

TUUR LD1905F N
a559Hn13 1va (Melt flow rate; 190°C /2:16 kg) 5.00 ¢/10 min
AMUNUIHY (Density) 0.919 g/em’
ANNLAULLTIA B 9AAN31N (Tensile strength at yield) .~ MD:-**TD:9.81%* MPa
MIAaTA 0 9A91A (Tensile elongation at break) MD:400** TD:700%** %
ANDDUINAI (Melting point) 108 °C‘

g 4 o
N9 **HAaurun 38 pm MD: ‘Vlﬂﬁﬂ‘l]ﬂ'lﬁuumﬂdif]\‘lﬂﬂi, TD: NAgoUAINLUIVIN

4 o
NT039NT
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4 E7Y a, a I'd
A13199 3.2 auiiaualsemsvesenau Inwedwes*

auiia EMA EEA EVA U

wyjunuiafune lulawofmes | MA/24.0 | EA/I8S | VA27.5 | %wt

A5FTNs Ina
2.0 6.0 7.0 g/10 min
(Melt flow rate, 190°C /2.16 kg) )
ANUNUUIY (Density) 0.944 0.931 0.952 g/em’
AN ADUINAI (Melting point) 91 97.8 70 °C
M9 3.3 aUTRLN95E15 U89 Zeolite A*
aula Zeolite A Ny
ANV HIAZIDYR -
G Y1/ -
Anutluan 99 %
ANUNUUHY (Bulk density) 366 gL
mmﬂaqmﬂm"év 2-5 1108 <10 (90%) pm
A 45 Mohs

a9

MuMe *JoynInsEnEnan

3.2 inFesienlFlumsnaaes

1. 1950nauszuVila (Internal mixer) Y5 N CHAREON TUT $1Aia 34 MX500-

D75L90 ¢
A 1 o n . . ' a (14

2. msewugﬂuunﬂﬂaﬂ (Compression molding machine) UTHEN VY ﬂ‘g'll (1992)
1@ J4 MGLP 20 AT

3. IAT0UANANAAN (Plastic grinder) 158" Bosco Engineering 9 ik ;'u Bosco A600

4. wTesiannunilanuunsouaguNuiz oy (Cone and plate theometer) 1I38% UBM
1118 g1 MR500

5. 1ATRIATIVANYAITINaWa IR (Dynamic mechanical analyzer) U5H% UBM 91119
4 Rheogel-E4000

6. wsesiannunilauuuunilaais (Capillary rheometer) L3HW Yasuda Seiki

Seisakusyo 1A §' U Cappilary theometer 140 SAS-2002
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7. Wpanadeueiunszaas (Universal testing machine, UTM) 138 LLOYD
Instrument §11@ ;'u LR 5K

8. ﬂﬁ'mﬂgfmssmfﬁtﬁnmeuuuudmﬂﬁm (Scanning electron microscope, SEM)
138 JEOL §11@ §u JSM-5410LV

9. insosuinsuanedusunsamnTnalnil (Fourier transform infrared
spectroscopy, FT-IR) 158N Perkin Elmer 91 §' U FTIR Spectrum Gx

10. 1304 Differential scanning calorimeter (DSC) 158% NETZSGH $1f@ U DSC
204 F1 Phoenix®

11. Lﬂém‘nﬂ’d auﬂ1s°'i'mvhmm'19ﬁ"1 (Water vapor permeation analyzer) VIEN
Illinois Instrument $111A U 7002

12. m‘%mmﬁamguﬁuﬁa 1/38 Dataphysics 310@. 3%, Contact angle system OCA

13. iiseatiuaa U3 Hitachi 178 ju BEBICON 400

14. 19503790L1D0UARINDAAINDZIDA 0.0001 g

15. qevaunuiou 19 42ngUFNY Yu1A 250 ml
16. lulasumas 20, 1A130INIBIYUYINIA
¥ «a J .
17. n3zvonialulasiou 21, 19%AN DS (Desiccator)
18. BNAIVAUYUNHILLIVE 22. A
3.3 THADUNITNAADY

3.3.1 MIAIUNGASVIOANBIHEN

a 4 4 o ' ° [
MsesuNnod eI NaNgATINeRNY NavDISAS 1T IUNTY Tauyin1THauaT

1
' -

{ 1 e, a J Y [y S
ﬂ'\i'l\‘lﬁ 34 msNﬁmmaxﬂsﬂ%’ﬂ?mmwaamamﬁmm 300035Y lﬂlU'llWﬂslﬁNfﬂJﬂu NUU

: y s L 4
thunldlunseswaussuuile TavRsganzuouasesasil gangiinlslunswaw 140°C

¥

d a
AULTAITOVU 60 rpm Ltﬁ%t')i’l'l‘l’li‘ff‘dluﬂ'liﬂﬁil 20 min

[
&

° a fat ¥y < ) ¥ .
dedweifrumsnauuda asne 13 ldisuiigungiites vt lduald

9

[ =1 at A = a J o 1Y | ad
fluliaazdon eirs sunedweswaudmiumssatugiilduseld

= a d C;dd d
3.3.2 mamieugasneameinauiidlelade
3.3.2.1 mamsunedmesnandamsnansugasidudu
a a o aAaa s g s
mswsvuwedmeswaugasnidle ladieidluesnsznoy Taemsnay

HIUgASITudU  (Masterbatch mixing) 403 EMA/Zeolite A laufny1lugns L80M20Z20

14
o

a J 3 o & .
(@uitvilidenlddlelad 20% Tasiwmin) FenswSougasiduduyes EMA/Zeolite A
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wion 8 Taond Telaie Ieuite lanuduiigamaf 120°C Wuna 24 $aTus udaiun
weruU EMA #sasdau 50/50 Tasthmin simsivdudie1dishau Tasmsnauudazadald
YSinamiswawsaw 300 nfu imiuninnldlundeswaussuuila Tavdsantasvennties
&ail gung il lunsway 140°C AMuEseY 60 rpm uazIAR1FlunTsHAY 20 min uda
thgasduduiisdonIfinua iowSoudmiunangas L8OM20220

MsieTouneameigns L8oM20220 rugasifudu vihidTavds LDPE,
#10'adie unzgasifuduues EMAZeolite A Aen1s19fi 3.5 Taslumswauusazafald
USinamswausan 300 nfu vinthnismldlund swaussuuila Tnodaanazueunies

A 9
MUDUATULU

S 51«’;’43’

° a v o a g ¥y .
HINDDINBINWIUNITHAULUDD ﬂ\‘mﬂﬂﬁwququuﬁm ﬂ'lﬂuuu'l‘lﬂ

Y g < at A =t o o 9 1y o X ad 1
’Uﬂcl'ﬂLﬂuLﬂJﬂﬁ&ﬂﬂﬂL"WBmiU?J'Wﬂ'ﬁLN@?Nﬁﬂﬁ']ﬂﬁﬁﬂ'\iﬂﬂﬂlugﬂﬂauﬂﬂulﬂ

4 a 4 o ¥ @
ﬂ‘lﬁ‘Nﬁ 34 Wﬂalu@ﬁNﬁUQWi’ﬂQWUﬂIﬂﬂu‘lﬂuﬂ

. YSmas (%)
gasf qas
LDPE EMA EEA EVA
1 LDPE 100 - - -
2 L9OM10 90 10 - -
3 L.80M20 80 20 - -
4 L70M30 70 30 - -
5. | Le0M40 60 40 - -
6 L80V20 80 - - 20
7 L70E30 70 \ 30 ;

= ¢ =q ¢ A a g
M9 3.5 pentlsznsunaziliuumsnlalunseawanvesnefwesgns L8OM20Z20

HuamsnlaluwTosnausiy 300 iy
YT %wt) .
GEEN)
gas v v
gesudu o
LDPE | EMA | Zeolite A | LDPE ZeoliteA(Gl’cTL‘WﬂJ)
EMA/Zeolite A
L80M20Z20
(Masterbatch | 64 16 20 192 48 12
mixing)
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3.3.2.2 gaswedme inaniifidlelanedremnmanuuniufien
o a s Ao ¢ 9 ¥ a

mstassugasneamesnauiiiale ladlodrensHauuuunsufel (One

shot mixing) ¥'l# auwiT oy LDPE, tofidu Tanediues (EMA, EEA W36 EVA) uag Zeolite 18
1ddadruun9 LDPE/EMA/Zeolite A, LDPE/EEA/Zeolite A Y139 LDPE/EVA/Zeolite A AU

{ 1 gl v Q M gl 1
a13199 3.6 TaglumswauunazaselsTinuasnaysiv 300 nfu haunaunavualdas
. ¥ v 14 ]

T lunsesnauszuuila Tavasanzveundedsil gungifi 1 lumsnay 140°C Ay
Aq @ . e a a1y y ¥ & vd 4

591 60 rpm tazMNIFlumMInay 20 min hwedweifrumsnanuda asne 131Raun

a Y . =] -1 4 o [y o X a0
gamgiines nindwh llualdidudaasBeaioms oudmsunsdatugldude 1

a [y v a J Aoy J ¥ LY
119N 3.6 'E'Jﬂi'lﬂ')‘l‘l‘U'EN‘W’E)ﬁlllf]iN’dﬂJ‘Y]ll“]iIﬂ"lﬁmB (TﬂEJ‘H’l‘H‘Llﬂ)

q93 UTunaives USmaens (%)
Zeolite A LDPE EMA EEA EVA
1100220 20 100 - - -
L80M20Z20 20 64 16 - -
L80V20Z202)| 7 20 64 - - 16
L70E30Z20 20 56 - 24 -

3.3.3 mamasnTlauditnada
Hiedmenangasnuandaeuie lannuduiigaimagd soec lunm 24
$2Tus vt ugUE Tnudanasvenniesnagadail ilerruguaimut 114 s0-70
um TaoFahminwedmosnailuudasasaszue v adu légaingiilunisnada 170°C
wazgunniilumabiud 15£5°C e lun1snasa s min e TumMsEuR 5 min taganuiy

lumsnaon 1800 psi

3.3.4 anunnuesildu
Q = { =y g =
Jannunuvesiidunasiiafindaduu TaoldluInsdined dssuin 50 90

Y o 1 o
HAUININIAURAY

do ay d a d
3.35 mm‘s‘mt’raummjﬂenwmmwauweamamau
o T e { o ' d o a o
WruiduiFouies o lduvhnsasnaeuningleandu Tasldmaiing5es

nsmanesusunsusamnInsalnd EFT-IR) 1ol Transmission mode luFr9avnTY
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v
370 cm” B4 4,000 cm” RINNUAMUINNISATIHIUANUYUTEN IS Absorbance VoIHiA C=0
Stretching 1 1714 em™ AUAA Absorbance 494 C-H Rocking 11 720 em™ (WonIN15liagusdiin

49413 C=0 Stretching TuAdunedmeinan

3.3.6 M3ANHINGANI5UNM3 | Madiae Capillary rheometer
o = a 4 {
WmsAnymgAnssuns Inaveanedimesnay anzusafiougadae

-1

Capillary rheometer IagiMsialugaednsuion (Shear rate) 0-1000 s oM

v w ' ' o o
ANNTUNUT 521981 log VBIOATURDY (log shear rate) AU log UBeAMUHilARBU (log

=Y

14 [
shear viscosity) Taoldan1zlunsmaasudail gauvgl 190°C 1¥meifliduriugudnan 1

9 Ll

mm LIBZAINYIINY 1 mm

3.3.7 msfAnyINgAnssumasInadiag Cone and plate rheometer
Mmsdaneadaazan (G) uasmwensagaiie (G’ vewwedweinauday
! 4 a a 4
17503 Cone and plate_rheometer (NORNYINOANTINAIT IMDYBINDANBINADNINGD YDA
. ' < a [3 a sl a 9
uiuASuwana@nnut 1 mm Tagyhnisinszingangll 130°c mwldussonialulasou

(N,) anvadaynlunisnageusglusig 0.01-100 rad/s

3.3.8 MaAnuaNlRANNEoUIUIN InA 38 DMA
Mimsiaswendaazay (B) uazamendagaide E') 1o an O voned
B3 NEAUA0IAS B9 Dynamic mechanical analyzer (DMA) 131 Tension mode d1vumsnagey
laesunufinaaedBuninixsx10 mm Taehinis i vizdfigungiilugie -100 fs
100°C feshsmsiituiazangungll 2°¢ denid molfussemialulasion () sl

MINaAdeU 10 Hz

3.3.9 moamaeridSmnadieladeludduseds

e

o

o { ' J o 2 ad v A
msmSuadleladienfiogluldy Arenmsmnngungiigs FalTinsael

9

° a a 14

- Y g & o
ADUN 1 HIATHIUAUVUDIWUURIAIUAUNT (Furnace) Wluman 2 "If')IﬁJx‘l 7

a o y & yd o a a y o o ° a a a0
gamgll 600°C nasvnuunislfigudIngungiioutiunm 6 ¥ lus hagadanaunsm

¥ & 3 @

& & A 40 ' 1] 1 v 2 1 H v o Yo
llﬁ'Jil’]‘ﬁ\"]u']ﬁuﬂiﬂUlﬂ5U\'i%Qﬂﬁuﬂuﬁﬂuiﬂqu55]“7Nﬂﬂuu°ﬂﬂﬂ”l Iﬂﬂu’]ﬂuﬂﬂvlgﬂﬂﬂ‘]ﬂuﬂ

[ H LY aa
dholhwinvesagdiia
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H [} =, a $ 1] ‘g L% T
UM 2 mﬂgm‘uaﬁmumsLmué"sm‘lﬁwammamaTﬂu‘lﬁ'ﬁﬂ‘%mm 27u3
a ¥y . & ¥ @ 4 & o o ' -4 o '
¥o9ANgIngHIda inuthgaihmin lasnTessanaisuddumianiouneatiuiing

g v 9 o I g Y] aa 1
Tasimiinn 1@ 1¥mmuadlutminvesnsdidanoum

QU

[
1 =

aoun 3 agdidailidiedrsfidunisvudanumdlvazifioayuiay
& [ a a ¥ o 1 { ' ¥ v

wnszns lirunlad luagdida simiudinisnacessiaeuit 1 mlaoimind1d1d
° -] ¥ o o oa @ a d Jd J @ '
snuaiduiminvesagdidandun Tasdsuavesdleladieluidudedis aunse
0 o &
auanldongasasil

¥ @ { g @ a o o g o aQon

hminensfimae = dmiinvesngBidiandum — dminvesngdiia

g o g‘ g o a o 1 g @’ o a

minasnanmue = hminvesngdilaneww — dminvesngdiia

vwningrsTinds X100

nhofifuiosiletedin. = (3.1)

£ . 14
HNIHUAS NN

3.3.10 M3mgaIngiinIvaeNnaINan gamginsanwan uavlSunaman
° ¢ o 1 aa 4 s ¥ @ e
iildudretiandntiaunianiinamiou Taeldmses DsC. snihminiay
Yszae 5-10 © fadnTu dhmidanudeu  drodasinisliaindeu 10°C /min - 910
a oy o =4 a o
gangivosaufgnngigegeds 180°C wagh ldiuTasnisangungiasdludni 10°C
: =~ a vy o & a9y v F) =
/min degamg Iveiideyannnsidi ldumisrguugivespianaouivainan (T,)

gaMgiin1s- ARAN (T agilesifudaruiiundnanimiasgiu ASTM E794 [44]

Heat of fusion AH, (7/g) =" wasaumwieulumsnasumaindn (Mdunus T, ) (ml)

@

UMIRE15A0019 (nig)

amnilunan (%) = —AHX 100 (3.3)
AH°,
de  AH, fie ndsauanufoulumsnasumaindn e T, )
AR, #io wasnuanudoulumsnasuniinues PE Aiflnnuiiundn 100% Sewiiy

293 J/g [45]

3.3.11 msAnnFaugrine
3.3.11.1 MInszoreiIveuenanlanedies
Bunuidudisersmaaldtauia 1x3 om®  wdni ey lu

=] a ¥ o & ad o a ] 8 o 2 s o
vluiﬂil%u&ﬂa'uﬂunﬁ'] 15 UM %1ﬂUUﬂﬂ%ua1u1umm$w‘huﬂ1uU\‘uﬂuag HAIHIFUIIUNYIN
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19 - @ o ' a VA a =]
Tugludrvimzarslusreniuguaanglinuuwd ngungil 50°C  wag 60°C 1uia 6
< { & v o 4 v £ o w
#2104 Taofldnns lsnesudludihazauioana EMA v3e EEA 20n91n3uau muday

a A a d o e & Y £ y o
woelladuigaingll 60°c Mudiihazars ieada EVA senvinzuau ninuuihldeuly
! A ¢y Y o4 & 4 >
Fougaanmadigungd 40°C funen 12 F1lue viniu shaunuduhmadasnsliindey

Saomeer 1 M insieinsnsaefaaues EMA, EEA v30 EVA A28 SEM

Y] a d
3.3,11.2 Msnseoeflvestle lanie
° v ¢ o 1 o 0 1
dduAdudesmdaldiouia 1x3 om® udnir lduslu
I~ =~ 5 o A’ Ag v o [ g v j d'
Tulasmumaaniiunar 15 wH imiudnFuauluvasiFuaudasuey hrunua MR
o o 0 0 a I'd @ ~
madava1ellmdsudlenesdndni ldinisinsznisnszaieaivesdle ladied e

17599 SEM

3.3.12 MINAABUANTAMITVIFIA .
MeNaReUMTFULsIRaileVT A2 489 o 9ARTIN (Tensile strength at
yield) 1A NNT9U59A 0 §AIA (Tensile strength ‘at. break) A1T0UAZNIIAUA U §AATIN
(% Elongation at yield) fi1§poagn3adin o y9U1A (%Elongation at break) Lazf1dauoqad

(Young's modulus) M1311A3511 ASTM D882 [46) Tauldissesnanevamnyszaen 14

0 4
annzinaaouall g
- Tnoaains (Load cell) ' 100N
- anuEIluMsAe (Test speed) 100.mm / min

o £
- 3YZUDIN1TVUV U (Gauge length) ™ 25 mm

< 80 mm —_

15 mm

Gauge length

25mm

1 o ‘g, </ 1
PN 3.1 ANYULUDIFUIUAIDYN

1 [~ «Q ' a ] 9 L A
AAITNLUILIIAY D ‘i}ﬂﬂi'\ﬂ, ATAITULUILLTIAY T Qﬂ‘u’]ﬂ, IDYATNITAIYA T
Y o A "o o o v 1 &
1An310, Yovazn1ssia o ganiauazAIdinegda dunsadan idenaunisae il

fi”lﬂ’)‘mu%\miﬂﬁﬂ o 9ANI1N (Tensile strength at yield) = F /A 3.4

at yield
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AR INLTILT IR B AR (Tensile strength at break) = F /A (3.5)

at break

(latyicld - lo) x 100 (3-6)

fAr¥ovazn1sAsdn a1 9ANTIN (%Elongation at yield)

L

A¥ouazn15Asla o 9AIA (%Elongation at break) (1 ey Jo) % 100 (3.7)

L

]

ﬂﬁgx‘mﬂﬁlﬁ”d (Young’s modulus) ANUIAY (Stress) (3.8)

AUIATHA (Strain)

o Fu = nseRePaguaI AN LA F,, = UseRIEAT IO B AR
A =Puimhidavesdunudaeds (mm)
wyid = szesvsE s uFunurdnhnsAssuaudIed o yaasn
Lo = T IS, R IYF VRSPV A s B R TRRUIY LN SRR DT
I, - szoeriies TS UM AB AT (Gauge length) IN1AL 25 mm

e MegdamuINNINAMMNTUEUAY (1 1 1oz 3% msasda)

3.3.13 guTaANIASUIRNUIA
o o o 1 d'ng o o Qy 7=} .
whadAsedsivugdannszaumsnesasaaiuruudinunuuy Die
C MUNINTJIH ASTM D624 [47] NATOUR AT DINATOUDIUNUTZAIA 1F Load cell 100 N

uazaus 21N 100 mm/min

3.3.14 Msnageumsdurnlei

1 o 1 e J b= o 1 a o H
desethmansuiiguima Tulaglavzuaz Saauvend shinsuifFuinalel

[
[

e 1 a J 9 & R- P 1 &’ = 4 o a
7 Furmunfadausunile lldBnd v tisaemisnuivesiaunaraan lussoziian
) i { (] =] { -9 24’ o/ @
Mnuauaza1wldanizinailinisodu gm’, day Namgll 38°C ANvFUTUNSluNg
Py 'd g ] g 'Y 2’
5195124 90% 1a83F Transfer time method lagldiaSvanaasumsFuniuves low Aaguu

AdufTun1a 6X6 em’ MINMIATIIU ASTM F1249 [48]

3.3.15 MINATOUINTUAT
L] o ﬂ' o ¢§’ asd o Y d’ 1Ta
imefweinauiiiniugldwismnasanuiadei 3.3.3 Taolfuifnd
3 q 9 Y ¥ s o a o o
YA 40X40X6 mm’ ualdiaarlumsidanuieuuazinalunmaduds 10 Wikl insda
2 - NN SPSY A - y
FuauamynuienagouunuiiuAvosiuiniadavimur 6 mm l9USuasnoa

° v A v @ o A 1 S W P g a  w
2uL ‘Vl'lﬂ'l5Uuﬂﬂﬂ1iguﬁuwﬂbllﬂllﬂ1ﬂ1uvlﬂ 1 4 mqn‘vmUﬂmﬂszmnumumﬁ"m

(A704 Contact angle system OCA ANNIATYIU ASTM D5946 [49]



UNnn 4

wamsldauaznseniiemwa

a @ tg o A’ 4'! o wa - ] g o a aq a
NuIseiimhvwed vl jsautidnisFuriuves loh luddunedienduriiani
nunsiud (LDPE) Taevhn1sfinyinavedasiaiy LDPE Aofiaumnaszadion lanea-

I'd [~ ' Y [

wod (EMA) 15U 100/0, 90710, 80/20, 70/30 1AL 60/40 AN INAYBINYNINTUTLH I EMA,
st a a Py J v} a s a I'4 d'
phauwniaozasan lanedwed (EEA) uazionau hiilaosdmalanedwes (EvA) lugash

~ [] o o 1Y) a ' A 1Y)
fismanydansulndifvsdty uasfrymavesmsifindleladie lurfsuaunmg du Taoi
PN LS s o ] A o o o o I'd
My uaznareuaufRvesiidunoudenurgasvesildn lunaassiuluussydus

dmsunaanaaans 11

4.1 msﬁmenwamaoé’ﬂﬂdmweﬁma‘%wﬂu LDPE/EMA
@ ' 4 1 ary a 4 d 4
ﬂ‘l'iﬁﬂ‘kl'lﬂﬁ‘ilﬂ\‘iﬂﬂi’lﬁﬁu LDPE/EMA ﬁﬁmaﬁuummwaamasNﬂmmxﬁauﬁmu

J ° a o d a 'S a1 9 [
msvugl Tasimedwesnauiasidunimsizinasnaaesymuiinaie lagldgasaie

o { s { ! v
ueraInams19il 4.1 TnoAduieson lasiaununateeylues 65-67um

3 a [
m1efl 4.1 gaanofiweduay LDPE/EMA uazaumvesildy

1 = ’o’ o d‘
aﬂﬂmummweama%muTﬂuu"mun AUV HUURGY
gas

LDPE EMA (pm)

LDPE 100 0 6616
LIOM10 90 10 6614
L30M20 80 20 6516
L70M30 70 30 6516
L60M40 60 40 6716

sy a d
41.1 m‘s'nﬂ'aa‘utmumm5‘1wammwenmaswnu

14
a o a =Y o
Mu3seil 18dnymgAnssums maveanedweSnasumal LDPE/EMA A7¢

a

(AN Cone and plate rheometer 1ABYAINAADINGUNAN 130°C 91NN 4.1 UAAIA

¥

o r. =2 e 1 o o . a d 2 [ P a 4
vaaaasay (G) Fauaasauna ULy Elastic YBINBANOT HUIYDINAINUNNBAINDT
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1 @ & wa ¥ { o a J
aveuluszuvunazamwegaagde (G') Fwaasaudadiunily Viscous 19INDRINDS

[y a 4 . . *
winedandenugadeldveawedines luszuy uag Complex viscosity (1])

G' GII
4 - 4
X1
@ .
) A ‘ . W
| ¥
N B
— 3 UL FORe N U — ﬁ
s 5 +$ o . @
g S +9 :\/ T s 3 H
o, N: o, i S
(=] o & w i
o + 8 Ke) Iy H
2 -l—é AAAAA : e oPE | . ® LDPE
+ : O LeoM10 % O LoOM10
5 O L8OM20 R O L8OM20
gﬂ i X L70M30 - é X L70M30
(a) O i + . L60M40 (b) 5 i +  L6OM4O
° & ' EMA +§ & EMA
1 . VS A & ; .
-2 -1 0 1n. 2 .2 -1 0 1 2
log o (s™)] 4 T S log [@ (s™)]
® LoPE
' 0 - L90M10
A o L8OM20
X L70M30
Y)Y’ 4 + . L60M40
+ = & EMA
—_ B+ A :
A og.
& e
3 G i
L, rge
2 Lo
) g -
V.
9./
¥,
: [}
(C) 2 i 2
-2 -1 0 1 2
log [ (s™)]

2N 4.1 auidns nafansusafl oumusaweawes nasuimal LDPE/EMA # 130°C

1 4 & [ 1 5
MNHANIINARBINLN liemudSaves EMA vhlda G  uaz G’ geuuas
A ' ¥ 24 P sa 2 o & S
iA11nN71 LDPE M4iltilod91n EMA UMy MA NTANNANLEI9AU219MSIAA0UNYDY

a doq ¥ a s & Ayy 2 2 vy Y o A 4 X
neawosldnedweinfoun ldondu 3eaanalidsslsnasanulumsindounuiniu
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Log [Vl (Pa.s)]
w

® (DPE |} : LI
O LoomMi0|! : -
O L70M30 | g 8 |
X L60M40 | : &
+ 18OM20 |} :
2 EMA H :
2 i i
0 1 2 3

Log [shear rate (1/s)]

14
a a J
uoneInil lAdnymgAnIsums lnaveanodiusinasulvial LDPE/EMA f9u

1A304 Capillary theometer TABRINIINATDINQUUYN 190°C UAAINANITNATBIAININT 4.2
WU EMA fianuudlafiganit LDPE 1@ ungAnssuamin v danegnizusadiousm
o - & A1) Al Aa A a ¢
AN 4.1 (c) 11109910 EMA fimythufoshlinniungny Tnsinefwesnngasians

a b A A ¥ P v N ~ A
WOANSTUIUY Psendoplastic WHAvINe Iia18 lumsTiuss tegmisdnnanuinToaiiou
a -3 1 al ¢ a LY s/ 3 1 ) a r'd a
nvu o lanadwe fifaniiaatona lauiniu damaldneduesndunanis lvaaiuuun

o yaé’ o a 4 o A [} '

usansevir laavu Taafinodmoinay LDPE/EMA Hf1A118MNABYIEN31e LDPE (g EMA

@ Y ' P & o P A a A
wduna ldnnaanunilaNaniazusauioudl (i 4.1.¢) luvaghannuniiangnie

A o t ' @ A ~ A A £Y ° ' ° g °
lli\?lﬂﬂﬂij\?ﬂﬂ']‘lnllﬁﬂﬂ’lﬁﬂu luﬂﬂ%’]ﬂﬂﬁﬂ‘]?gﬁlﬁﬂlﬂ@uqq lllﬂalﬁLﬁﬂﬂizm’lﬂﬂ']ﬂi'.lﬂﬁ')ﬂz‘yn

[l
=

1T a 4 1 L=t 3
Tawlsiiamsaasdietismnuaz niouiezidogaumnis ldavuy
a o o el 3 a o

luszyuwedwesnmnlidsiiinanengAnssuns lnauaznganssumsaniy

#7 (Relaxation) D 1159A9A7 (Surface tension) LAZNIINTLIILAIVBIIRNIANTENY (Localized
. . <3 o & ' . . .
distribution of the dispersed droplets) Auldmundnuessasiaaunnuniia (Viscosity ratio)
Viscosity ratio; A= n/M, “4.1)

4 A ] o o & A o
19 1), ADANUKUAYDIIHNIANAN LAY N, ABANUHUAVDIIHNIANTSIIY

mﬂﬁnﬁ’ﬁmmmmﬁﬁﬂmmwaﬁmngﬁuﬁfrm’Jzusmﬁﬂuﬁ’luazﬁm’wusa

< A

A ' P ' o 9 a s a a &
mﬂutjd WU EMA UAMURUANUINNTIT LDPE TNﬁQNaGlﬂWﬂaUJﬂiNﬁﬁilﬂ'] 7\4>1 B

¢da d

o3 a A ~ ' 2 1 Y A &4 A A 1 A 9
EMA WuTanefweiNli419gana1 LDPE 3adanald EMA Tuseafanangendt LDPE el

o o a ar o <] [~ 2 Y o o
UsINILIMAY EMA szifanisuandaludnyuzithudia (Droplet) Hasengadandrodluiia
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voafa(Particulated solid) nIzIOFIRYluTymAndn adretuns s ldms@undeiidly
yowdaly wodweinasuman delduastdesussnssridunedmenan Jgnin EMA #
nilandisellindeuiiamsignia LoPE  Tuuil uddesq antoussuaznaaslenduin
milouA wqﬁnamﬁmﬁauwamimamﬁwuimm?i‘fﬂﬂmﬁm Sauyna [50] Aidnen

NOANOINAY LLDPE/SEBS

4.1.2 ﬂ]iﬁﬂ‘B'lNﬁ‘UENﬂ]ﬁﬂi&:ﬂ'lfjgllﬁ‘Ui‘N EMA%JW&N LDPE/EMA

X G AT
Sy

T
A

oS3
e yars,
1%

Suanal A = SEY
Ay SeraNo TRV DA77 Time 13:35 46

Wha 85mm

Mags 36DKX  Moise Reducti

L70M30 L60M40

~

1 &l d‘ e d‘ L a’
ﬂ'l‘Wﬁ 4.3 NN SEM maawummmwmﬂﬁn LDPE/EMA NUNT@NAIHNI1AVDI EMA 990

(1899810 3500 1111) ( ©=——10 pm)
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=4 o d ar 1 J o
msfnyInszaea1ves EMA luiay LDPE/EMA ludasiaiuaise Tasyihnms
o o 1 ° o 's o
afA EMA 08n11nfay LDPE/EMA ok 3911111a59931R512HA28 SEM 1aaanan 1sanyIag
P 2 ' J - o I ¢ & ' v o o a addgy
AN 4.3 FanunAldugas LDPE Janwadludauieniy uaasnanhazasaunsonly
4 [ YY 3’, 1 ' W ' d 4 ' ' 2
Woanainnin EMA eoniu lidiwanedgnin LDPE aaulaugashil EMA Wu¥8e19 &9
a { LY LY . '
AouSnaves EMA fignadnoenlllas EMA Judpninnsseis (Dispersed phase) oglu
Ad o A . ' J a o a
LDPE Tuiludpninnaiiles (Continuous phase) WU Nauwedeinaun)ngasininizy
Y .. . a A4 A T - ¥ 1
7 (Distribution) Y84 EMA # Taaniloiind/Surar EMA wu1igninves EMA lvinalvgivu
Py a A Y o & o Iy Yo A
({10997 EMA finnumilaunninigniandn LDPE (A>1) tiowefiues 1asuusuiousin
4 o @ Q' g
w3eananyi I ipnnves EMA uanda ldnniu
b4 b4
usnnniiduna ldvuavesigainues EMA luiSnaveuns 2 d1uves
S o d' " v a o R X s
Waulvuiaignin EMA filnindusSnuasnaisvesdau natiiesnnluvaziugliay
9 = o a 1 ~ c’x’l 9 o A P @ o
drumailanada EMA Ni51ngoyluns naueung 2 amussdduinfouns mmwaiueInms
Yo o A2 1 Yt s = o 1 o = Mg
a5uusanada Sedawaldiiigninves EMA TuuSnudsnativinaninguu
= s 1 o da 2 ' o
lunsfifaugns L60M40 W0 1503291862909 EMA 1A Sawunilaugas
@ ' @ Pt @ dy w {
awnanivuaresigniansgaiefiinnuvainnais las EMA Iinsuanaaiiudigmand
] A o X A4 a LY s o Jd a
yuaian wazdloynsvugiaudlunaiianada EMA fisgluysnaveuvesiaunans

d‘ d' [ 1 vy o d' 13
LﬂaE)‘LI‘Vlll']5’JllﬂufNNﬁiﬂllu'lﬂilﬂﬁ?;]ﬂ‘lﬂﬂi:'i’l'lEl‘VIelﬂt‘Uu‘Uu

4.1.3 MINAABYNGANIFUMIAIMIFoUVD AN LDPE/EMA
a d
AINATDUNYANT TUN AT o UUB N LDPE/EMA R28 DSC UAAIHANS
NAADIRIA15 19T 4.2 NDNAGUNYTNAOUINAINGN (T,) UALYUUNUNISIAANEN (T) V89
P ya o & A o a R a v Ay 14
LDPE #inlndifvaiuluyngasildy 1ilesann LDPE fu EMA Musadadaszna1aignini lad
- ar o o [ ¥ ¢ ~ { =~ @
fanudhsuda vl lidenadevinawanves LDPE Adunngasiiviandnilndifiesdu

vIndosa DSC WU EMA 1 T, 8¢ 11%74 30-110°C uag LDPE ¥ T, ot luy

m

¥
|9 =

& o ' ' - @ e = YR o Y I'4
65-125°C Faii T, Usngoeglutiaufiontu 8nns EMA eansaiiiandnld ssdunaldninmes
o a 4 4 =Y & d
Tuunsuvesidunedweinauilsingin T, ¥93 EMA Ngamgiidssus 65°C daiums
o ' A o Vo ¥ .
tudu1d sdnainudianudulyidzuinnnanyeswsaiu LDPE way EMA 1f5u1a
S A =] P ?x’/ &‘ 4 a I'd I~ £ a0 =
wannuaasutunannInuavediiolaunedwes lasanulunaniinanasmiuysuin
44 2 s a o 2 o ' o
EMA fimuyu TasmwizWanges L70M30 uag L60M40 Uaanuiuwandnnidugas
A A s 2 . 9 a QR w
duY 11189910l EMA u1n¥uvih 19 LDPE uag EMA sunuanuansalumsmnananieny

HAZNUBYNYAU
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a < 2 a 4 4
MINN42T_ uag T U0 LDPE g EMA uaxmmzﬂuwaﬂmmwaamaiwﬁuiuﬂau

LDPE/EMA
qas T (Peak) T, (Peak) X (%)
C) - (°C)
L100 112.5 94.3 39
L90M10 1111 95.7 34
L.80M20 111.5 95.5 31
L70M30 111.6 95.5 22
L60M40 110.9 95.8 18
EMA 93.7 66.5 19

e A ay.d
4.1.4 MINaaeuaNTMYInaveslan LDPE/EMA. -
1 sy [ L4
INAINT 4.4 HAAIHANIINATOUFUTANIT TULFIAIV0 908y LDPE/EMA t1ag
PRy LYy o [} I~ - o
AT 4.5 Laneraa iR MINT s IRnUIAYD I AN LDPE/EMA Wii31 LDPE 1unediues
& 2 a o e ™ 1 a g a A o v ' a =
Aawaniinssaizsedvesmu g luagaiilusydierfsmusaiugs didnnneuinamsiie
A A ' o a Pl P o -
31 WemufSum EMA wuniaunedneinay LDPE/EMA JRA1093159A9 24 AATIA/
o o ' 2 A ar a4 X A ot o o
919 Hordauagdanad AIUNISAISA B AR InATARA Y onfTsuiisuAuiay
yu (e I~ I'4 a Jd
LDPE 4en1ntiganyiaiauits s snnvinuesilaunodiues LDPE/EMA aaadnilay
] [] a @ 4 Z 4
LDPE Tavluudazgasiamnnuudaus dnealnd@osiuiio EMA B1f51nmnnau tienn

EMA Hlauiandiosnaaziinnudangushivinanisidugi1dd1en a1 LDPE
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