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Preparation and Properties of filled rubber masterbatch from ENR latex and clay

dispersion

Abstract

Epoxidized natural rubber was prepared by in-situ epoxidation reaction using formic acid and
hydrogen peroxide. The results found that quantity of the epoxide groups on natural rubber molecules in
creased with increasing reaction time . Clay dispersion (40% w/w) was prepared by stirring in water and later
mixed with epoxidized natural rubber in latex state. Rheological properties (i.e., Mooney viscosity
relationship between shear stress, shear viscosity vs. shear rate), curing properties, physical properties,
swelling resistant and morphological properties. It was found that mooney viscosity [ML(1+4), 1250C],
shear stress, shear viscosity, cure time, 100, 300 and 500 % modulus, tensile strength, tear strength.
Hardness and swelling resistant increased with the increase of clay and epoxide level in the molecules, while
elongation at break (%) decreased. Ageing properties it found that 100, 300 and 500 % modulus and tear
strength of NR and ENR was higher but tensile strength and elongation at break (%) was lower. When was
adding dispersion clay in NR or ENR latex and powder clay in dry NR or ENR latex. It was found that
dispersion clay gave nearly vulcanization and physical properties than powder clay. The morphological
properties of natural rubber and epoxided natural rubber which had difference of type of clay, quantity of
epoxided function and quantity of clay it found that dispersion clay and powder clay could well dispersed in

rubber phase.
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2.7.3 minaaeusnyaznsian luwalemnsed ODR 2000

o s o 4 a a o
henneuinanmssuaniave 2.5 ymadeudlIenTod ODR 2000 (ManlasUTHN Monsanto

v v
= I a

Co., Ltd) #3317 3 @1nasg1u ASTM D2084-95 figaivigil 160°C nuTangialil-uudhugy 1 o

U

4 1
ué’ammmm faiine LLN‘]J@]G%W{@] (Minimum torque) NA1ANDY (Scorch time) 1IA1YN (Cure time) 1133

a o [ 4
UAFIFA (Maximum torque) uazdnI1mMsiant lus (Cure rate index)

51 2.3 in5e93TedimasHunTagY (Oscillating Disk Rheometer ) 34 ODR 2000
2.7.4 MINAADUAVIANNAIAIN
o [ YR~ Qy [ = [ = [
Wenatan lud ldausunagoununUMUABLIIAG LAZANUNUMUADNITANYIA WA
3 ) Qy d' 9 wAa 1 Y dy
nmihrunaaeun'1a lnaaeuauiinaiaaail

2.74.1 ﬂﬁ‘lﬂﬂﬁi’)ﬂﬁllfl’aﬁ”luﬂﬁﬁﬂ (Tensile properties)

NATOUANUNUNIUADNMTAIATNNIATFIU ASTM D412 (2000) InelHini0q Tensometer (U H
H [ 2
10KS §¥o Hounsfield Wan1atu31in Hounsfield test equipment Uszimsdangy) dagilii 4 Funagewmilu
o o < Qy A A 1 A o
Ufuad (Dumbbell 1uy die €) 1¥8asuT2lumsasFunaaey 500 Taawasaeil Jauseduiaz
A Y o ° wa 1 o A o A A 72 &
szozta udnh lldnuauiaangdeiine Tugdaiszezga 100, 300, 500 nlesidud (100, 300, 500%

Modulus) ANNNUNIUADLLT 09 (Tensile strength) 5 zﬂxﬁﬂq 3@ (% Elongation at break)
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517 2.4 IS0 aNATOUANUNUMUADNIIAS (Tensometer)

2.7.42 MINATDUANUAIUNIUABNTANUIA (Tear resistance)

NAFOUANUAUMUABMITANINAANIIATIIH ASTM D624 (2000) TaeTas1H1nTe9 Tensometer
Qy . Yo <3 = Qy a A 1 a o = A o Slg
FunaaoUUULYY (die B) 14da3152lumsassunadon 500 Jadmasaeuni Jaussnagagannlngu
NAFOVVIA0ONIINNY 518911 1UH 1Y N/mm

2743 MINAABUANINLT (Hardness)

NATDVANNITIVDILIAINIIATIIU ASTM D2240-97 (2000) Taeidunaaeui1dnnnissa
thilanuvunilszana 8-10 Jaames InadeumANULTIaI8ATos RHD (WanlagusEem HW.
Wallace & Croydon Company Limited) Ingldiudunavinadurimgudnars 2.50 fdadmas 1§
fnS0eRTAINT %9 30-85 IRHD 51891uAnM0LE1w09e13 115128 TRHD

2.7.4.4 MINATDUANUNUNIUADNITUNITI (Ageing resistance)

¥
NAFOUANIANAINITUNIIAI00IMATOUATNNIATTIU ASTM D454 (2000) TasrirFunadeon
o J . Qy . 1 "9 Y A a [e) I
sUduad (Die C) uazFUNATOVUVUYY (Die B) 111N 3828A1103 ouTumeungavgil 100°C iy
cL d' Y 9/0’1’ Qy 9 1 Y o'; 1 1A cL
a1 22 92 Tus Wensuaunamdl IasFunaaovea 3eg1ales 16 ¥ Tua ua liinu 96 ¥ 709 910
Y Y ¥ v
Tnhsunagev lnagouauiad1nNIIAIA81AT 99 Tensometer AINFIVO 3.7.4.1 U IMUIUTUITAN

' v v 4
wasumlas il Taeldgassrunuauianulasuntas il

A-O
Change in property, % = 100 X O—

Tagh A Ao auilandINsuusa

0 fp  AuiANEUMTUNITI
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2.7.5 NMINATOUMITUINNON (Swelling resistance)

nageUMIVINNDI IUAIRIaza18AINNIATTIL ASTM D471 Tasiwnuesi Idanmsoamdin

v Y Y
¥ o

v Qy 3 a a a o ' o o W I
ﬂﬂlﬂu%u%ﬂﬁ@‘ﬂﬂ%}NXUTJ 1 Fuawas vundszana 2 Jadwas ¥ahminneuny 91nHuIA9819

'
af

[ v o a A Aaa a A I o ) g’ o
o ludiazars Tngduilsuas 50 Jadaas Tumyuzidaiiada Wunar 24 ¥ Tus udrsaimmin

E4
~

9V
a o ' Y 1o <3 @
FUAIDY IV ANLLY mmmLﬂaftmuﬁm‘imuwmmmqmmu

Swelling, % = 100 X WS_Wﬂ
0

W

d' A :’ @ Qy 1Y 1 = [
Tagh  Ws Ao WmiinvesdunadourainsusluIngou (nsw)

v 2
Wo fie thwniinvesFunaaeunouusiuingdu (nsu)

2.7.6 MIIATICHANNULNNAUFIUING (Morphological properties)

NAABUANHUZNNTUTIUINGINADI9ANTTAIDIANATOUUUUFDINGIA (Scanning  Electron
Microscope 0 Leo IU 145 VP Han 1as1UTEN Leo Yszmadangy) ﬁqgﬂ‘ﬁ 5 Taemsihsusiednenada
' TuduualuluTanouma ¥sudioiiuiel1dimazeuln ndanntuhenllonldaudu
vhaudesnait 1glimsindendaona Taensfredielunsesdmsuindounesdrogaa e
apemae15nou (Arkon, Ar) huazlsunszuali aerineurzimamsuanduilusidnasends
o)A N AN UARDUR U IO B UFI06 T IUNITINADUNDIA N ToId N ED4
Jan3IscmiBianasaULUABINTIA oA NHREMId DTN ENTITUNRUAZINTITUIIAD

sa v A Jd 1a 1
‘WﬂﬂhlclfﬂVINﬁilﬂ'ﬁ@]?&ﬂiﬂﬂﬂﬂﬂﬁiﬂﬂ!ﬂ”ﬁ"]

v da

gﬂﬁ 2.5 name‘gamiﬂumanmammudmnsm (Scanning Electron Microscope, SEM)
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A

A A o2 = a I A B~ = a
VDINANLAVAAU 870 cm Gﬁﬂllﬁﬂﬂﬂﬂﬂyjawaﬂlquﬂ uazaunay 835 cm  HIUFAAIDINITINA out-of-plane

o 4 o o 3 Ia %
bending YOIWUTE C-H AMNY C=C Y09 cis-1,4-polyisoprene warmar Ianlessudonen lua

]
v Jdo =

NNANVAUNUTAITUNIN 3.1

Ar = Ay [ gz T asss] (3.1

Tagi ag, 102 a,,, A0 ANNFIVBINANA UKL UAUATY 870 cm ' 1A 870 cm” WS AL

870 835

Qs/l o a a o 1Y §
nmiudnnunlsunuswen lod laeldnsuiasgiuasgli 32 (Davey and Loadman, 1984) I8

v o d 1 o aaa o a J Ia 8 A
anuduiussznInamsilgnsenulsna Tuanlesidudonen leaaegli 3.3
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851
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g5 1

1240
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3000 2000 1000
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(Davey and Loadman, 1984)

vig/an v Ay, cm’
——CH; 2956, 1377
CH, 2925, 1446
\ / 1657
——C=CH (cis-1,4) 835
) C/Q%H 870, 1240
o7 lag A/B
Absorbance ratie : — . 0@AIY -
oe L log A/B -+ leg C/D GA-r"ﬁ'—/—J-—l
/“‘f’! '
T
0-5 | /G/v"'*"
E o
g
2
5
A
-
1] . ! .
C 10 0 0 L0 50

kole %, epoxy

ﬂﬁ 3.2 mgmmWﬂaW\Iﬁrsﬂuaun's1v~|u1msa1u1umsmﬂsmmmawan"lcm‘”luimana

#19555331Ad W0 1A (Davey and Loadman, 1984)

&0



17

n T T T T T
1] 2 4 ) ] hl1} 12
Reesction time min
= v o J o aaa A a ¥ v = a d
510 3.3 anudaiius szrnananhlfisedwendinruiviFinadwenlsauuluanaens

UG

a

HITNVIA

=~ ' A o aaa a a o dg‘ a o
1Nzl 33w wenalumsilfnsedwendasuuuduszalsingronen ladlu

= ™ s ga da £ o 4 & o
Tuanavee eI IuMaNNIY (esnnnsanleswesinmnavuasaumsn 3.2 (lugiln 3.4) wim

aana [} H lQ' @ a o H § a [ I'd
Ugnsennulaseadeluanah idudveserssssumnansaumsn 33 (lugin 3.4) Idwdadusiae

Pl
Ja A a K

aa a 7 o aaa v
Tuanaesssumaniswmiudnen lealulaseaie Tagnsanesininaduamnsailgnseniy

F4

lelasnunlesoenledinailunsanleswesiinldsn mlwlAsouRauedederiiosrunitFuna

J 7 o aaa [ 3 A o aaa 42‘ a 1a
laTasnunlosesnloalumsinlgisomus  duiudenarlumsiilgasenuinlsunamgawen

'
a

I=R d? A an a aaa [ s Ia v <]
lyavanuau lu@ﬁ]’lﬂillmf]laﬂ?ﬁﬁiiﬂﬂf?ﬁui@ﬂ’]ﬁlﬂﬂﬂﬂﬂﬁEJ']ﬂ‘]_lﬂiﬂﬂj’l‘)ﬁW@ﬁllﬂLLﬂ'Jﬂﬂ']EJlﬂuiﬁJmf]‘a

]
=}

= a 7 Y dg’ o
mmwyawaﬂ"lcmiuimQaiwmﬂmuuum

e A
=G + HO — H—C + H
0
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- O AP
N 0—0H w CH—CH + H C\OH 33)
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Gelling, 1987)
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