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Hardening properties in MMA monomer using UP and EPS in
addition hardener
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ABSTRACT

The unsaturated polyester(UP) and epoxy resin have a superior material properties and a
chemical resistance using sewerage pipes rehabilitation. However, UP and epoxy have not a
low temperatures harding, the requirement 8~11 hours long times harding and heating system
used by reinforcement liner. This study is to evaluate the effects of low temperature harding
properties methyl methacrylate(MMA) monomer using expanded polystyrene(EPS) and UP in
addition of initiator and promoters.

From the test result, viscosity tends to increase with increasing EPS and UP contents.
However, harding time change of the MMA resins which it follows in addition of the
initiator and promoter.
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2.1. AHEA S
B8 X249 MMA 2 UP, EPSY &% EAS ¥ 1, 29 Zt}

1. MMA2| =2/H £4

Molecular weight ) Density Boiling point | Heat of reaction Solubility
Chemical formula N . 5 5

(kg/kmol) (g/cm”) (C) () (at 207C)
100.12 CH=C(CH3)COCHs 0.944 1007101 137.8 15

X 2. UPe| =28 £4
Molecular weight . Density Boiling point | Heat of reaction Solubility
Chemical formula N . 5 .
(kg/kmol) (g/cm’) () (C) (at 20C)
Mn = 3000 °]3a} - 1.04-1.08 - 120 -

¥ 3 EPSe =28 £4

) Thermal Flexural Compressive
Molecular Density o
ioht (@/emd) conductivity Strength Strength
wei
£ & (W/m - K) (N/er) (N/ar)
¢a.3000000 0.017 0.040 24 10
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38220 F=3ko] AAlsATt =3, MMAC UP 2 EPSE &9 &3 Azl &
A7A BEs 2A1ES A A AA8 ~AE HEet RPM2 EAglo

A RAIRE] HAEE Sk gk JRARAIZE B A sk %?é-fi— KS F 24844 77“”"11 T8t
ztzke]l UP ¥ EPS €% MMA<=A| 300gel /WA Al &% 0.

3 HAA & FHZIA | =lol whE sies

NO EPS MMA BPO . } DMA

(A1 A, phr') (Z3A, phr)

MMA 0 100 05, 1.0, 1.5 05, 1.0, 1.5

EPS 10 10 90 05, 1.0, 1.5 0.5, 1.0, 1.5

EPS 20 20 80 05, 1.0, 1.5 0.5, 1.0, 1.5

EPS 30 30 70 05, 1.0, 1.5 05, 1.0, 1.5
UP 10 10 90 0.5 0.5
UP 20 20 80 0.5 0.5
UP 30 30 70 0.5 0.5
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31 EPS ¥ UP &0 W& MMAFA9] H&
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ARgte Al wet AeE 248 5 vk

32 7MAA B EZ3A Y A7t wE 29 H3EA
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(1) EPS &9 MMATA 9 AE&E EPS &Y wel F7hstdon, =3 UP €9 MMATAE UP
A&l wet S7kskAh .

(2) UP ¥ EPS &% MMA FX]of /MAIA 2 FZAe] H7baFo] F71gked wpe 7P 2 A 3tA | 7R
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