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This research aimed to study the preparation and properties of natural rubber
adhesive for mat. Natural rubber latex adhesives were prepared from latex-
type creaming and centrifugation process at 1, 2, 3 and 4 phr of sulfur.
Mechanical and adhesive properties of natural rubber latex adhesives were
investigated. The adhesive prepared from latex centrifuged with sulfur at 3 phr
exhibited the best properties. In addition, the effect of Xanthan gum content
at 10, 20, 30 and 40% by weight on the viscosity and adhesion properties were
investigated. Viscosity and adhesive strength increased with increased Xanthan
gum content. Adhesion properties of natural rubber latex adhesive and those
of commercial rubber adhesives containing organic solvents were also
compared. It was found that natural rubber latex adhesives possessed better
adhesion properties than the organic solvent-based commercial adhesives.
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wenuantiesas vilvitinsudmisgasmulume Jagdu
nguiamivgusuwituneidemeunaniulanseodd
Wanrdasarisiuuulminndemenn Taensinde
wemnandmduzusmudnuuekEniuividents wu
nszih naedldnszmviivy WDudu duandduguil 1 3
nandusiminaneldnszawudadulasaieiuau
uwdaswazldnmuduissauiedafinseniradeiy
nsvawuds nafiliidunnenssuaniiiisiazans
dun3d Fuduveuvaniibiavaneti findusuusuasion
$lugaamnssu Weaudnnguiamisgueua 19n
inilumsudnnansasidusrornanuiu dwailiiie
OUNTILADFUNN LU o Mstaedswr 9ndeu usy
ilesvnnmeniifiiniasaedunssasemeld iy Ingdu
wazledu [1] mngaauogradaiios lminnadrades
waziinermsiandinlé [2] Samsiinmswaunniivasade

° [ a

dmiumsnanndnsusinndememuuazedasusioy
#ile

HegtldflemAdeneiunnyingus Alidmasuase
AequnMuaziauTinisBaRniia 1as Chumsamrong
uaw Monprasit [3] laWauIn191ne19555u18 (Natural
rubber; NR) %aﬁﬁ%ﬂuﬁiﬂma (Water base adhesives)
wazUiudeantRveannessssusRliAT U AR
fedenioinsilonisvuianiiundatlasameiv
Yaniliith fensnsmsersssmatuuefueatiafiaes-
AaA (n-butyl acrylate; BA) wavwadwfiawuminsian
(Poly methyl methacrylate; PMMA) Tngldhienstusiin
weuluiloge BA uazueusweswiawmeiamduans

AU BSTINIAGALUST LR LaunsaUszgndldiu
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sysuvRliiingBnenlenegluasleluianaenisssuei
vioRi3oninensssurAdwenles (Epoxidized Natural
Rubber; ENR) titeldnaununmdunsizi useeslsfin
MIATEUENSTSUYRNS NGB UBILID S TIAUAL NS
Ww3ey ENR Tdunsududounareeenndmiumsldoly
gRuINEASNS SainmaeIeunnenihenssssunanle
nszvaunsligeenn sensainhesssunaulslag
lisosiunsanuuslassadromani d¢ Juliet wazane
(5] lawssunmdmsuinnszate Bikas aanwva 90
em5$iu‘mﬁﬁwauﬁuuﬂaﬂuﬁwﬂzwﬁaﬁdmmsﬂ%’uﬂqe
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Oxidation dwiliinisdadefiudausaduiey oy
msliueuunuiuiildnnnssuunsminlasdegaunis
Fadunedwesuszavlelnsnoansst (Hydrocolloids)
ﬁﬁmwﬁaﬁﬁqmauﬁﬁﬁauﬁw (Hydrophilic) ansaldidu
asbinnunilalugaamnssuemaidesanaunsadin
163 Fauenvnusuunuiuazaunsaiuauniaug
mslusuwmiudilifinaronsasuuawesnausne
watfu Kailomsom [6] 3eldiusuunuiinrldlumswann
NENAUNDMIT Uar Somosom [7] leWauIutun1IRe
AamhanewsssurRlusiuslnenauanslelnsnoaassd
fio ML wouununy wazezAaa Tngldsieauinnis
Wuusuunuiuwzanlunsessuwiunlalasaoaasys
siinftlidousang Fauwuunuiuanuisonsearealdaly
oNETIIR oty msldnuueuunuiidadesiulging
aulaende iosnueuuuiuansath gl
ﬁ"’a'luqmamnssummsuasm“?aaz’hma
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(¥21) ANUNURBLLSIaan (T-Peel test)
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2. gunsaluazisnisaniiueu
2.1 gAY

ihensduildlunsideiidnedu 2 oiia Ao thens
Huriatumisaiiviinaiiosaua (Dry rubber content;
DRC) $ovay 60 Tnsthwmin wasthonaduriinaiuinien
A3Fves Vudjung wavane [8] Tnstinihesaniiuuoa-
Tudisanududuiosas 30 laguSuins Usuna 0.40 du
sevnmilkipudn (Parts per hundred parts of rubber
%39 phr) waziinarsazaelauealuiivuneaine (Dia-
monium phosphate; DAP) astutuiasay 25 oy
i Ve 0.15 phr udmuiduian 30 wit fiald
1 Au ndwnfuuenazneuuunii@euenamie ud
ﬁwxfwmqﬁlﬁmw“mmiazmﬂlaﬂsanimﬁama@aa (Hy-
droxy ethyl cellulose; HEC) msitudusosas 0.5 oy
v Wana 0.40 phr wazifvansazanslUunadvu-
1odton (Potassium oleate; K-Oleate) Auiduduiosas
20 Tnerthwiin Usinas 0.50 phr wazthumueanuds
59U 100 soU/U Wunan 30 wiit nduield 7 Su
weliAnnisusnduresthensdutuwsauarishenedu

¥ilaA3uiid DRC Yowas 55 Tasiwmiin
Lﬁamwmulﬁ%hmmaumswﬁmr\";amﬁwuw

d <l g < o/ s
A3 1 Ejﬂiﬂ’]SWISEJSJ\J’]EJ’NWS’JaﬂﬂU‘U

q77

withuvedeevunthulansziios Suneyume fmia
iaviny Faldanmailusevuiniansegaviaidy
ununaneen umdnlidudumurueiidesns anli
whisaiin wdsntnilunedude Faguit 1

2.2 nswssumhenandiananluduaznisinisy
AL ITUYIA
mMse3emihemdianlud SsAnvTinauns
furdudl 1, 2, 3 uae 4 phr laeunherdurianiuuas
siladumlisanifuasieiinugnsuassdiu duandly
a31ei 1 lusewiunsiduansiaiiusassiinasdosniy
thenemaeana wdnduansiadasuudaty Wnoud
gamgivendunan 1 Hilus uazuuseiiguugiies
Uszanm 3 u vSenvvaeuraslswesutiuiues 9] 34
thenadTanrludnléiues 2 uaasinanansoviurldaly
MIATEUNTIENETTUTR TnotnienmiYanlud
uasazasusuwui AUt uSesas 2 et
TngUSinuansazatsusuunuiuiily de Sowaz 10, 20,
30 wax 40 TashwmiinvenierawdYamlud Tasnniens
sssumﬁ?‘i‘le"mmaauauﬁﬁshm U AUntaLazauUR
Tumstnda Dusu

#sad

USua (phr)

wWIL9TU

100

ssazansluunadoulaasanlae
(AMuTuTusasaz 10 lagimin)

0.3

aasanslduasidonlodiaa

(MNuTuTUIasa: 20 lagiwmin)

0.2

AmwaiTuvaIMuzon
(MNNLTUTUIBa: 50 lagimwmin)

1.0-4.0

a 6 Qs a - 4
ARINOTTUVBITIA batania la lslamsuue
(MNuTNTuIasa: 50 lastiinin)

1.0

a 6 Qv Y 6 6
AmwasTuraItinoan Lae

(ANuLTRTUIaLaz 50 lastinin)

0.75
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2.3 mMsveadevauvatnenawsanluduas
N1YNSITUYIA
2.3.1 NMTNAGBUAIUNLA
INMENETTUTRUAOUAUNTINSIBIATD
Brookfield viscometer (Brookfield digital viscometer
Model DV-1 Uszwmeanizewsni) lasidensuiaveudy
neaeumauviiaveniion1s dnmenesssuvad
Anuvlaunazliidununadnuasanuviladesssldidu
YU ng)
2.3.2 MIMIAIAMUMLILLUNSITaNYIT
(Cross-link density) waznagauauiaidena
vosherans Tannluduazn1ienssssuyid
wisudunaaeulnsnsihonamivanluduas
NMENEI T RGIBITIMIe T uTTaeRuLaz ety
viinthumies wasluwiRamudnilusuuisigumgi
50 esrnwaldoa Wunal 12 $alus vdesuiunaasy
whazmina annﬁuﬁa%umaaumummgwuu.az
VOAOURIE
- AUUMLUM S @013 (Cross-link density)
m‘%’au*‘?}’umaau%‘mﬁanﬁ'q%‘aﬁwﬁnﬂssmm 0.2
n3u (lwnindeuud) utluvinifidndeusseiniazany
wudu 50 fiaddas Weiuliluiitansy 8 Falus 1
naaevlusuihmindnas tnduslusvinazans)
uax‘ﬁl’qﬁmﬁnvgﬂ‘] 2 2l suhwmiinas fnamen
ALY BUYI [10-11] Seaumsaeluil

°

1 In(1-V)+V +x(4)?

P =

2V, I v
- VT __é'_
oefl pe = anuvuuiuMSPeNYIN

(ua/gnunArieudms)
Vs = Yuwmsluas (molar volume) weq

a o o < o o o
2MTANIYUATARIUN U5, VN 43 avuh 4 AVAU-5UNAUN 2563

o

V:
X

g H A‘ d‘
dadudsunaniiesnslugianines

ASTVUANUYINUVBIY NG I SUIR-LUUTY
(AN 0.444)

- prunusausIvesidihenams Tamluduaznn

eNEIUTR WdsuTunadeuzUiua die C o
1ATEIU ISO 37 NAABUMILIASDINARBULIIAITISNIINS
fada 500 Tadwunsnoud 1aeld load cell vu1m 1000
sy Faenumssanageuiumumusewssia (Tensile
strength; LINgUaA) uayssesdn i 99979 (Elongation
at break; Sovaz)

2.3.3 MINAEBUANURANISENANYRINTIENN

SITUVER

NSRIBNAIRE NE S UNAgavanTRANISEnfa
ABMSUINNILNETTUTIFINIAIVUNSEAWUT siaULde
IaUsunaidsves Radabutra wavane [12] leenin
asuunszawua lneuiimnndienanta 2.5 wufiums
813 2.5 1udiwng Lazanuviunuszanm 80-100 lulasiues
Tngld Sheen hand-coater lumsindou ndsantiu 14
Lﬁamﬂwuwuamuu‘%nmﬁmmauamﬁqguﬁ' 2 nNAVIVUIN
finnuszanudasiminng 5 Alandudune 10 Wil
ndswnthnilueuliuisiigumgl 50 esrvaidea
Wunan 2 Filus wdnhluveaeuusadou (Shear test)
wazmsinan (T-Peel test) laeiaSas Texture analyzer
(Texture analyzer @Yo SMA Model TAXT Plus Useine
anigeawniini MesnsIN1sAvbn 90 dadwnsreurdt lny
1% load cell vun 5 Tadu

2.3.4 nsgaduth

witndusetralaedndudimasunt 2 wuiiuns
8712 2 lURLAST Wagwun 0.5 Sadwns wanhundniwnin
yintuugluhndy 20 faddns 24 9l e
Fuieseiigrduiuavinnnuioauns fef

LUUTY
Je8arn159An (% Water absorption) = 100 X (W, — W,)/W,
i Wi g UMiinvesdusiegavus i (n$)

Wz Ao dhwinvesdusedauuzidon (nd)
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3. Han1IAdauLasITalNG
3.1 AnvmavesUSununusdunasviinuas
Wensduiiiisoautivesn1ienesssueia
nMsfny eI inui s dusasstisve g

ﬂ' Qs a o U
UNTRoaUURY8INI8195T U R lasudsUSinaumuzy

1,
° ¥ o

o a o & a
A9 U NVUTIUAATULASTUAUUWIB YIUNNINAADU

il
2, 3 uag 4 phr MUNTUAvENENTUNLANAIINY

2 =$p. e

autAdnauarnisinpelasiiseaiden s
3.1.1 wavasUSunaunuzauLassinvas
deredussaudAiBanavesidunaeng
533UYIR
PNHANITNATDUAIUNUABULIINIIBINAUN 1B
ssumATIAI BN uriasuwarsiatuwied
Vinauruziuuansiieiu uanduguit 3 (n) wud e
wiansevdeanunussussisinu i unainm
fuzdukazSunaiinuSinaiuziu 3 phr waziaunm
gNETTUTRTIRIsRTIMhe i thunissiidiau
nusisusIAiganInheetusiandy esmensdu
*m’iﬂflum"":'aaﬁm’mumuﬂu‘umﬁuﬁzmsL"ﬁauquamh
dwaliilaniRiiand) dwiunamsveaoussosdn 0
PIAYBINFUN L NS TTUTATMATIUIINMNE T UTTIRRZY
uaz'u:ﬂma%’u‘uﬁﬂﬁumﬁ"mﬁu‘%uqmﬁmzﬁ'uuﬂnemﬁ'u
uansluzu 3 (v) wuirssesin o yemeiuwsliiiianas
TN Uiy WesmnmsiinBanuruedu
sphlimnamnuueesiusynsiieusnaiuiy [13]
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wntu usogslsfimu mstiuduesiusEMstoNTIng
nauiivAMNansalumsiavesilauniiseanas 39
vilviszosd & 99wA anasnuUTInui iRty
Frawsoduduldanranumnuiuvestussnsidey
1 Fuandluzuil 4 wuih mmuwiusesiusyden
ynsfiuu i fumuUSunave sy fadiug
AuauiRmmamusiousis Ao MsiLBuYeIRLILLLY
PaausENSIToNTI N IuAmAlTAIMUADLS IR Ives
WdunmesssumAiuty lunusisvorin o yaaves
FAUNNILETIURANSI LAYN1IBNISTTUTIRTILATININ
ihendusiinedudimmmuinturesiusensiensng
AN nsssurAneIeINesTuriatumios
iesnthensdusiinnsuiinistd HEC Wumsrontaily
ATTUIUMSAIEIee Ty 89 HEC anunsaifndunsaten
wioduiulusiuluhens Seinsd HEC T Huansdu
Tusiiuluhensssumadmivanuinalusidluthons
[14] TaslusAulugssssurduenannyimiifithesnw
wiesamlitueymasauds Sevimiiiasiouduans
fuswihlimaieufiserTamlustuvessnssssunils
fanndu [15] sty dlelusmiluthossssumaiaguns-
NRemiegniumelinanaves HEC Tvdwmalisednsamw
mufinufiserfamlusiuanawasiusensidenss
vasitaunnhedusineduinldiosniithesiy
siathunisedngae

ATNUMHADUTIRY
(wnxihaaa)
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—A-a%u
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ihensfuriinedunasviatuniodmaasunsidaia
2 wuU fe MInedeuLsudeU (Shear) WIvAUNUAD
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nusemsaeniililunmsmadeuauudsusiesdunsizen
wieWusrszwinluanaveswedweiAlHiduilonnidu
'ﬁuﬁwaﬁaqﬁﬁmmsﬁﬂ
'lu§u'7i 5 uanmavesUSInaiuzdunazsinveninen

FuRBAIUNUABUIUTOU WU NTIBNETSUT AT
nnhoneiurieesuiualtivesmmumusousudounie
mudwswoaiionninnniinmenssssunainien
mnhenturiathumio dewnnmessmnaiiedon
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1nn31 Fadunaursnnmsdaiaseviteiuia@ana
(Mechanical interlocking) ﬁuuﬁwaﬁaqﬁﬁmmmms
wazgw3u (Porous) yil¥inessssurRannsaindoudi
Wlvunsnanelutesitamaniu SsaudRvedenszamy
wdsfufimmdugnugs vilinaedeudidiluunsn
meluresnalaun dwalviieauudusswnn [16-17)]

INHAAIIUNUABDAITABNVBINIYGTTUYIRDIN
ihenturiarsuuasvistumies uam‘lugﬂv”'ﬂ 7 wunn
AMENESIUTRTATENINETU 2 vlia wasnns
WUsUSInaurimedudl 1, 2, 3 uaz 4 phr dAumusienis
aenilndidssiu Wesnlusasnmsveaeuduiegaiu
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BeniuAamsidemen1alaseaine (Structural failure)
ilesmnnmenssssumaiindusanans finavilinszae
uisiifiesduszneuvdnduwaglaauaziiniuveuti
(Hydrophilic) ?ch:]mf'lLtazv‘iﬂﬁtﬁﬂﬂmmﬁamwaqLf':a
nszatwuds Jeiliusidadnuuuasn (Peel strength)
wanas wansluguit 8 Belunindu Aruusndrsvesdh
sewinenssswraidduilennmiiinnuduiaseuthe
s‘i’ﬁunizmw'ﬁquauz’i’u'lmﬁamﬂvmmﬁﬁﬂmmﬁu*g’agq
n1 vilianuudiusswesduasisersewinailenuaz
Mufnvestaniidesnsadatosiiulurlimmmusio

A15a8n
nansdeme (Failure) Nneluilioveanseamvudanse
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Saausuununa ANANUADUIIRDK ANMANKABNIITABN
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