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Abstract

The preparation of water-swellable rubber from natural rubber programme aims to
develop knowledge for production of water-swellable rubber from natural rubber. The
objective is to support the Thai rubber product manufacturers to build-up their capability in
manufacturing of water-swellable rubbers. The research programme comprises 2 related
projects, viz. Preparation of the water-swellable rubber from epoxidized natural rubber and
sodium acrylate phase 2. The suitable WSR formulation having standard properties relative
to the Hydrotite product was ENR-25 based rubber, NaAA 20 phr and CaCQO; filler 10 phr by
using the mixed vulcanizing systems between sulfur and peroxide. The developed WSR
exhibited tensile strength of 11 MPa, elongation at break of 611%, hardness 41 Shore A and
water expansion rate of 207%. This WSR project also collaborated with Yong Thai Rubber
Industrial Co., Ltd. for a trial production. The suitable WSR formulation can produce with the
conventional procedure of the company and the developed WSR product displayed the
properties in accordance with standard Hydrotite type. The second programme, hydrogel
from Natural rubber grafting Sodium acrylate and application for preparation water-swellable
rubber. The hydrogel from natural rubber was prepared by grafted sodium acrylate (NaAA)
onto natural rubber (NR) backbone in latex stage and then cured by dicumyl peroxide (DCP).
The grafting efficiency was monitored by attenuated infrared spectroscopy (ATR-IR). It was
found that the absorption peak NaAA grafted onto NR occurred at 1680 cm_l, attributed to -
COO- stretching of NaAA. Furthermore, the maximum grafting efficiency was obtained for 40
phr of NaAA, 2 phr of KPS, and 4 h of reaction time. The water uptake, mechanical and
morphological properties of hydrogel were determined. The pores could be observed after
water uptake and the best water uptake efficiency was achieved at 130 % for 720 h. The
hardness and tensile strength of hydrogel before water uptake was 45 Shore A and 17.11
MPa whereas elongation at break equaled to 580% and water expansion rate of 86 % would

be less that standard Hydrotite type.
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(NaAA)  91naranelutiluvaeiionsuanianag mmammmmmmmwmwmu uana Nt
AuannsalunIsdnAusening NR-g-NaAA uag Poly (NaAA) 17 smmwiwsﬂwmmwumum
usasreseshAtukasin Uy ssgndlddmiuiniouesuaani

HANSANYINYTN

1. @1150L38Ne953IuTIANTIAMElTRuuazATIAn (NR-g-NaAA)  fe@n13zn159
UfAsensdlanediwelswdu lneldusuialsfvuezasian 40 phr  Wuneuswes uazld
Tnunadesimosdamn 2 phr ifuans3Buuiisen nanafaufiser 4 $alus deldlelasiaa NRg-
NaAA flaunsngadutingegn Ao 130 wWedidus Weudluih 720 Falus

2. loth NR-g-NaAA Tiwderldananmsfimnzandiowiounduensunninuannisuas
ansingauanlasinsgosd 1 w1 autfvesensuamthfiedouann NRg-NaAA  asdaudfi
Hulumuaudfensuianit 4iia Hydrotite a1auds 45 shore ARUMUMLADLSIRS 17 MPa ud
auliR¥orazn1sin a aua 580 Wesliud uavdnsnsvenedi 86 Wesldud azladninauds
Y938 19UImh Hydrotite
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A3UNAN1IANTUYDILNUIUIY

msfdusuedde Tignsensuau Taeld ENR 25 HufngAundn NaAA 20 phr U3
CaCO, 10 phr  tduansdify wagldszuunisaeguuuunan fe ldszuunsgumeiuziusiuiy
weisenlunfifaudiidnanardnsnisvenedalutinuanUivesensuiniinansae Hydrotite
wazannsadlunnaendn o St dalnemsens e Tngldnseurunisndnunivesusen gelvy
13879 10 wena1ndl mawdeulelnsnaatinessssusAnsmddeludoueadianuaznis
Uszendlddniuniousrsuauth ansafuaudinsgadinilvitussssurigduld wasdet
presssunAnsdfelufsuesafianuidutngfundnluniseieusisunni lkauoRidang
991N 5EEFITRIUIIANE s TTRRTY

dewssuitevantiensuinihainauised fuaniionsuanindnfas Hydrotite wu731
g9t ENR/NaAA a1nlassmstiosl 1 dunuauifvessnsuantudnsdust Hydrotite Tuyn
Anuan R luvaizd £19U719N NR-g-NaAA 91nlasen1sdesdl 2 fautifinismumiudenssis A
wiuarsnsinsveneialuindiunuausivesensuistwan S Hydrotite (NSEITAY NaAA us
d15unsal  NR-g-NaAA LﬂmasmLﬁmauﬁﬁé’mwmwma&fﬂwfw lajr;huamﬂ’ﬁﬁuaamwmfﬁ
ARSI Hydrotite) wiszuzdn o 9nvIA wmrmauumawwmmmmamm% Hydrotite Fath
anunsaldaueresuiai ENR/NaAA nlassnseendl 1 GedaudRmuientuensuantdmienisdn
Hydrotite ¥im Super-Low expansion W% Low expansion Plddnsulassadresolulédiu Road
tunnel uazglusduiniie iusiu 16 uenaint Saumnzaufunisliaudmiunisgasesiluszuui
gUlna U3laa ilesnuasnssannsuidionvesenaiiildlunswisuensuini Tudumesens
v NR-g-NaAA 9nlasamselesit 2 fusinautinneg axlinuautiivesersuninan s
Hydrotite #18199zlamunzanlunisldsuidusrsuinihlulassadmidanssuglusdlify
Wuliefuenauantn ENR/NaAA 91nlasesnnstesd 1 udogralsinn NR-g-NaAA msinlunagen
diowFoadu Water swelling sealant #ilsifpanisautfinisuanmaslutings FeanansolsUandn
Tnssadauazyiold vidoausodesenlulfifuasdielunndriussnimedwesfliidatutandis
dhrgendr 1Hosnnmsld NR-g-NaaA nauu NaAA iugnauaanit agdsmaldinumuniusonssisgs
eI ENR/NaAA uansdliifiudn NR-g-NaAA dnansadnifu NaAA Taandn ENR

dmuanuguazmaluladilasnnisineduysitinanadnoamluniswdouesnauaumi
mngusssurilailulalslsndudgpannssunananersuaieoly arwsdinanlaun

1. nslfansiaiuniaifionsnns (Co-agent) Saufunisasguiaeieseanted vidlfenauauih
MnesTIITATauTRInaATY

2. msldansgariuin Superabsorbent polymer Fadusynianedmosinunndonvang
Tuanauaa lmmm‘vmﬂ,‘um'ﬁLm'ﬁsmmqmmwummmmmsammmﬂaLLavamwmﬂmmiumm

3. asmdufuangadlunsedsuenananihnineassaued fe weaideunifueiun
Hosnlisresin u a0 wazdnsnisvenediluihvessisuamhdndieind insa N774 1aad
waziuulnlum
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4. nsldanududuretousiies NaAA adlunsiwiensesssuiinsmdmelafuses s
17 (NR-g-NaAA) SinaviliUesidud Graft copolymer anad iileaninueuaiues NaAA fiauiadly
Tumsvhufasenedwelswduiuesiniulslunedwesuinnitiansvdlanedies

5. gesssuAnsidmelafionezadian (NRgNaAd)  fian1zluniswioufimuizay
ansnsowdondulalnanaiiannsogadinitligei 130 wWeddud wWeurih 720 dalus

6. @IN5ALATENB1IUINLEN91N NR-g-NaAA 16910 2 nsdl fe 14 NR-g-NaAA tilgsegnaiiedly
mawden Tnglisudusouiuarsgaih uazn1sld NR-g-NaAA nanfuasgath amud srsuaumind
T4 NR-g-NaAA Alsiifuansgaih (NaAA) aglfauifenuvuniusoussfauassvosin a1 9av10 ganin
ENUINNTIATEL1N NR-g-NaAA Tifiu NaAA udnruudeuazdnsinsvenedilutimesensuiani
91 NR-g-NaAA 7ilaiifia NaAA MnensuITan NR-g-NaAA 7iufisl NaAA
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