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Modified Silica by Admicellar Polymerization

suilaln Uszandgns' Aungy UAgnye' uazdisns wodlssyy
Thamchoto Prajaksood!” Komkrit Pitiruek! and Thirawudh Pongprayoon?

Received: March 19, 2019, Revised: May 14, 2019; Accepted: May 15, 2019

UNARED

woLEsnA (Carbon Black) @@mitliusulgen (Unmodified Silica) ua:@anusulgofifie
waiiauanligaminefwelsieiu (Modified Silica) azgnlffumsinuraiioiuusvaoes
PRI M INATURNTAMING MUARZGATMIHEN HamInATaUNUTMENTAMINaze e
MasuusamsdamusulgsimemaiauenlugamsneawelsiuAnitlunnm  edeudy
o msedaminliusulgein  dmsuessssumAteiuusamedamusulseamemain
wenluramsneAwelsioduiidnssiunay 40 phr (Parts Per Hundred of Rubber) Tngniu
mMasABugUn 160 AlansudemoeuAmns fgmngd 145 aorieades Wuna 4 Wi
alidszanmwnmenafduaidugnzimmnzanigadmsuihllddugasaiidmsomawin
wanAmaeely

msAg :  og; 98n7; wenlugaaisneawelsiody; el

U pauz3mIngINAIEAT URIINENREVDUMUAY DOUMAY

7 AAUSIAINTINFATANT UNIINIRNATUIREN T 9DUARINIUATIALED ATINWUNTUAT

" Faculty of Engineering, Khon Kaen University, Khon Kaen

? Faculty of Engineering, King Mongkut's University of Technology North Bangkok, Bangkok
* Corresponding Author E - mail Address. thamchoto.p@gmail.com

Thamchoto Prajaksood, Komkrit Pitiruek and Thirawudh Pongprayoon
ISSN 2672-9369 (Online)



RMUTI JOURNAL Science and Technology Vol. 12, No. 3, September - December 2019 65

Abstract

Carbon Black (CB), Unmodified Silica (Si) and silica modified by admicellar polymerization
(MS) were applied as rubber reinforcement. Mechanical properties of these different rubber
formulae were subsequently tested. The results revealed that the mechanical properties of
rubber reinforced with silica modified by admicellar polymerization were superior to those
reinforced with carbon black or unmodified silica. As for the rubber reinforcement with
silica modified by admicellar polymerization at the 40 phr (Parts Per Hundred of Rubber)
mixture ratio with a compression mold at 160 kg/cm? at a 145 °C cure temperature for
4 minutes proved to be the best mechanical properties effective and the most optimal conditions

to be used as a rubber chemical formulae for production of inner rubber tube products.
Keywords: Rubber; Silica; Admicellar Polymerization; Inner Rubber Tube
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Tear Strength (MPa)
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YOI MNTUAUUSINAEEM  MannsminanAnuessimpesdamiszneulume  nauves
@a1mea (Silanol) dssmnsagaduasaeaniUgnsen AemalyilinsAszoeceIsINTIA
ldvammau Asuaaslugun 9

—6—Tensile Strength —>¢ Cure Time

145

Tensile Strength (MPa)
o
W
Cure Time (Sec)

Modifiled Silica Ratio (phr)

JUN 9 WATBINAINITAIIUTOILIIUAZAIAINAIUNILABNISAITBINIISTINTIANIEINUTINIE
FAMUSVUFHINTNEINTANIAG

Tudhousnandamsnureussiseninduiudndiuduimadam lesnndami
USulssinezgninfevinfmsflaunedlelandudonalimsdamnziiossssnmaiag
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Usulgeinduininseseslififleysmadaniiniy fefinnudululindansougsiaazuen
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—<300% Modulus —=&— Tear Strength

300% Modulus (MPa)
Tear Strength (MPa)

Modifiled Silica Ratio (phr)

UM 10 wazeasA1 300 % Modulus URZAINAIUMIUABNITANYIATBIIISIITNTIANININULSY
AIBTAMUSTUUIAINaNnEINERMA 9
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—¢ Elongation at Break =~ —e— Hardness Shore A
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m‘ﬁLﬂ:ﬂ:ﬁmiﬁﬂLﬂ1:i:ﬂi1aﬁuﬁmmmﬂﬁisumﬁLL@:%ﬂﬁﬂ%ﬁﬂqaﬁaﬁaﬂmaﬁﬂ
wonlugamineamelawi 9 AnNiheNde9anIsATBENATEULULRBINTIA  Toazuanan M
FTAUYNNIATOIBIIBTINTIALEINUIIAIBTANLNUT VYA uazdan)suUgeRiniomaiia
werlugaarinefwelsgiu deuuamamareusuUAMInaions1dIuFaM 40 phr uazimid
2818 5,000 1911 Ltﬁﬂﬂﬁﬂgﬂﬁ 12 uaz 13
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JUN 12 MNIZADINNIATBILIIBIINTIA (TDUNANDURNUANIING) LEINUTIAIY

93U 12(0) uanslidiudsdesieiAalusnieiiufIzeoe 0TI AUREAN
LivsudgeRn snsaesmelinniiufitsesddmbivsulseinfianmiuiy wieduwuugeuih
sauziiiuAIrasssssnAlifianuiuimseduwuulivenih Memaidsdonalinsdam:
sl lumonseiuimuenosssunAnaSuussmedamusulsimemaiiauenludams
wedwelsiwduguil 122) lddsngdesiesndeiuiszesenesssnniuazdanmusulgein
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00KV 86pA TLD SE  27.6pm 4.0 mm 5000 x

5.00kV 86pA TLD SE  27.6ym 4.0

(9) FamusvlRImemaiiauenlugaaswedmelsiodu
A s a s e a L
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nRsmanAsuRNTAMInae:linfossanssAmiBiEnATouLUUFInTIA Hoazusdnomn
s:ﬁmgamﬂ'aaaﬁaaehawﬂﬂanLﬁaﬁmiw:ﬁﬁuﬁmﬁﬂgﬂuﬁﬂﬂszvhLLamﬁﬂgﬂﬁ 13 :.J‘]J;/.'I 13(n) wiula
dauiinmIusneenniursBanmAtiems  uwinhiUi 13() densBameiusvisoymea
Famauilesamendsmnagevauiinene anmwidndumsiudunsidaauimstam:
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wanluraasnedwalsiedu
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N3UNA

FamnsudssinmemaiauenluganinefwelaiugnlidumsiAnuddlueiossaned
FoazgninzRaniAMInaTe s TINIATIESNLTIMEERMS U s MamaTiauealigaan3
woAwe lsiriuuasSouisuAUE195 I INTIAEINLIIMBRIINAUR:aaMINUSUURY 910w
manageuNUIMENTATnaTeseIlEIILsIfeTAMUsusRImemaiiawenlugaats
wedwelswduAnilunnd Wedsuivnomsiimudeddmalivsudsfa dmsuessssumi
fiuusomedamusuugeiamemainuenludamsnefmelsigduiieonsidiunas 40 phr
(Parts Per Hundred of Rubber) Tnariumssniusuil 160 Alansusemaoigufiuing figmngi
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