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The Reaction of Epoxidized Natural Rubber with Methyltetrahydrophthalic Anhydride

Motoaki Komata* and Sigetaka WaTtanaBe*

Abstract — The reaction of epoxidized natural rubber (ENR) with epoxy resin hardeners was studied by

thermal analysis methods. ENR reacted slightly with amine hardeners, but reacted well with methyltetrahy-

drophthalic anhydride, and the formation of crosslinked structure was confirmed by curastmeter method and

anothers.
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Table 2 Mol ratio and epoxy equivalet of samples.
mol ratio
epoxy
sampleNo| ENR | Me-THPA|2E,4M-MZ | eauivalent
1 1 0.13 10.032 213
2 1 0.30 0.035 217
3 1 0.31 — 214
4 DGEBA
1 014 0.037 190
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Fig. 2 DSC curves of sample 1 and 2.
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Fig. 3 DSC curves of sample 3 and 4.
Table 3 Results of DSC measurement.
sample No| AH conyersion tempCC )
Kcal-moi %Y peak(p) ; shoylder(s)
1 13.9 55.6 150(p) 255(p)
2 224 89.6 135(p) 225(s)
3 18.0 72.0 160(s) 2250
4 17.9 71.6 M7 135(p)

7re FORBO—EHEE 4 ZRT, 55607 DSCHIAR
IO REERERD T, RIGHHEIC L TERLZDD
2, M5, 6, TTHB, MROMBIZRIGHFTLD
HBEORIGEERL, —BROZBELRGZASH
BSFERRTMB TR o, KISHERY (OHE
BET) OBM LI, £ O EMBERIRIC L o TIES
NBPEESFHFEER T, FEO & I KEEH]
ORIGENEIEREL, FRRIGOIGEREEA S
BB Ebs, KitE{E#ET 20HES, FHENRXZ
BIEAMICEEL T J LB TE S,

exotherm, ————>
X
i

0 50 100 140
140 time( min.) 280

Fig. 4 Isothermal DSC curves of sample 3.
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Fig. 5 Time-conversion curves of sample 1.
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Fig. 7 Time-conversion curves of sample 3.
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Table 4 Results of DSC measurement
(ENR-amines reaction).
) reaction| AH _, |conversion
mol ratio tempeo) | Keai- mot 2%
ENR: N:.N-DMBA 140 0.16 0.6
10077 150 012 0.5
ENR: TMG
1:019 100 012 0.5
ENR : HMDA
1:0.41 150 0.11 0.5
ENR : 2E.4M-MZ 120 0.18 0.7
1:051 140 0.24 1.0
011 200 0.95 4
1:04 215 1.7 7
220 1.9 8
ENR:TETA:2£,4M-
MZ | 170 7.7 31

1:015:0.55
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Fig. 8 DSC curves for an exothermic peak due to
unreacted fuctional groups, after isothermal
reaction.
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Table 5 Results of DSC measurement
(heat of reaction, conversion).
isothermal residual total
react. heat of reaction |heat of reaction |heat of reaction
temp. AH : conver.| AH | conver. AH I conver.
(©) Kcal. m01]| % Kcal.molll % Kcal. moT: %
95 3.75 | 15.0 7.46 25,6 11.2 | 44.8
Sample 100 4.43 : 17.7 7.56 ''30.2 12.0 | as.0
1 105 5.21 | 20.8 7.88 : 31.5 13.1 : 52.4
110 5.42 | 21.7 6.94 27.8 12.4 49.4
115 5.70 | 22.8 6.90 ' 27.6 12.6 : 50.4
150 8.41 | 33.6 6.47 | 25.9 14.9 | 59.5
170 8.82 | 35.3 4.15 P16.6 13.0 | 51.9
200 8.74 | 35.0 1.61 f 6.44 104 41.4
95 9.48 | 37.9 9.48 | 37.9 19.0 | 76.0
Sample 100 10.9 | a3s 7.98 1 31.9 18.9 | 75.6
2 105 10.9 : 43.6 8.61 ] 34.4 19.5 | 78.0
110 1.4 | 45.6 8.01 i 32.0 19.4 | 77.6
115 13.1 | 52-4 6.29 | 25.2 19.4 1 77.6
150 13.9 | 55.6 3.80 | 15.2 17.7 | 70.8
115 7.62 | 30.5
Sample 120 8.11 | 32.4
3 125 8.64 | 34.6
130 9.27 | 37.1
|
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Fig. 9 Heat of reaction of sample 1, (4) ! isothermal
heat of reaction, ®) : residual heat of reaction,
(© : total heat of reaction (C=A+B).

FRRICELERBOEITERARDL DI, F2F A b
A—F—%BAWT, BE3ORIEEERLZ, 3k



206 KPARFTEHGIEER  836%E  (1988)

20
mm\K -
15 |-
— (A)
3
E
3 o
2 10 L
X
o
N @
o
5 L.
(®)
0 ! !
80 100 150 200

temp. (°C)

Fig. 10 Heat of reaction of sample 2, (4) . isothermal,
®) : residual, () : total.
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Fig. 11 DMA curves of sample 1 and 2.
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Fig. 12 Time-torque curves of sample 3.
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Fig. 13 The variation in IR spectrum of sample 2 by
heat treatment, and IR spectrum of ENR.
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Fig. 14 The variation of the-COO (or-OH) absorp-
tion intensity of sample 2 by heat treatment.
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