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Grafting of 2-Hydroxyethyl Methacrylate onto Natural Rubber
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Abstract

The graft copolymerization of 2-hydroxyethyl methacrylate (HEMA) monomer onto natural rubber (NR) using
potassium persulfate (KZSZOS) as an initiator was carried out by emulsion polymerization. The structures of polymer products
were characterized by FT-IR spectroscopy and thermal properties were examined by TG/DTA. The effects of the initiator
concentration and molar ratio of 2-hydroxyethyl methacrylate to natural rubber on graft copolymerization were investigated.
It was found that the highest level of grafted HEMA onto NR was obtained when the molar ratio of HEMA to NR was 95:5
mole% and the quantity of KZSZO8 was 0.05 mole%. In addition, thermal properties of graft copolymers are better than that of
poly (2-hydroxyethyl methacrylate) (PHEMA) and NR. As expected, graft copolymers showed different solubility when
compared with PHEMA and NR.
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M5 1 USinaasnlglumsdaasnsinnndlewadwas wialy K S0 0.05 wWasudlua

PMMAAas | NR:HEMA | NRL | HEMA | K,8,0, SLS NaHCO, | DI water
‘qﬂ‘ﬁ' (molar ratio) (g) (g) (mole% ) (g) (g) (ml)
1 95:5 10 0.3446 0.05 0.05 0.05 30
2 90:10 10 0.7274 0.05 0.05 0.05 30
3 85:15 10 1.1570 0.05 0.05 0.05 30

M51N 2 USinaansinlglumsadaessinnndlewadwas wialy K S 0, 0.08 wWasudlua

MMAaas | NR:HEMA | NRL | HEMA | K,8,0, SLS NaHCO, | DI water
gon (molar ratio) (g) (g) (mole%) (g) (g) (ml)
1 95:5 10 0.3446 0.08 0.05 0.05 30
2 90 :10 10 0.7274 0.08 0.05 0.05 30
3 85:15 10 1.1570 0.08 0.05 0.05 30

M5 3 USinaansn g lumsdawesnzinswdlanadwas tiialyd K S 0 0.08 wWasudlua

MINAIdY | NR:HEMA NRL HEMA K,S,0, SLS NaHCO, | DI water
‘qﬂﬁ (molar ratio) (2) (2) (mole%) (2) (2) (ml)
1 95:5 10 0.3446 0.10 0.05 0.05 30
2 90 :10 10 0.7274 0.10 0.05 0.05 30
3 85:15 10 1.1570 0.10 0.05 0.05 30
m’snﬁ 4 @ Transmittance ratio °z|ENﬂiW\Im"[awaﬁma%ﬁlﬁmﬂmsmaamdazm
m‘mmaqqmﬁ / lumswﬁ NRL : HEMA % Initiator Transmittance ratio
171 95:5 0.9873
2/1 90:10 0.05 1.0494
3/1 85:15 1.0862
1/2 95:5 1.0216
2/2 90:10 0.08 1.0370
3/ 2 85:15 0.9968
1/3 95:5 0.9978
2/3 90:10 0.10 1.0270
3/ 3 85:15 1.0139
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i 5 wminigydely (TG %) uazaamgil (T)

HANA TN ﬂﬁlﬁ(mﬂm‘mmamqmﬁ 2 Tumasii 1) TG % T(C) | TG% | T(°C)
KA ANl nmsanaaIsamuas (PHEMA) 10.05 208.4 | 50.09 | 310.8
Han AN laannmsanaaetlasidonsisas (NR) 9.98 309.9 | 50.11 | 376.3
HAaSuTHaannmsanaalstemuaauazllas donscas 9.91 325.7 | 50.51 | 376.2
(NR-g-PHEMA)

M1i 6 gl (T) wazinwiiniigadall (TG %) vasnnudlanades

5M maaq"qmﬁ/ . .
, TG % T(C) TG % T(C)
Tumsai

1/1 10.15 325.8 49.65 377.5
2/1 9.91 325.7 50.51 376.2
3/1 10.02 323.6 49.55 374.5
1/2 10.09 332.8 50.42 374.9
2/2 10.22 335.7 50.23 376.2
3/2 10.24 316.7 50.04 374.4
1/3 9.86 324.3 50.01 374.1
2/3 10.01 324.0 49.81 375.4
3/3 10.07 317.5 49.97 377.7

<

MW 7 MIBzEYRIREnN e ile Wisuiisuiu PHEMA uas NR U3and

asfinaaay PHEMA NR
(GLLEE (anmmg NR-g-PHEMA | PHEMA NR
AMNIBZANE wmuaa) | Ulesiaandioas)

CH,CI, Taiazans Taiazans Taiazans lLiszans | lalazans
C,H,ClI U UIN UIN UIN TPIY
DMSO Tslazane Tsinzane Tslazane Tsinzane laiazane
Toluene Tslazane azang UIN Tsinzane azang
Acetone Talazane Tsinzane Talazane Tsinzane laiazane




