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Study of the Solubility Test for Vulcanized Rubbers

TSUZUKI Madoka®, IEDA Mayuko”, MURASE Yuichi* and WATANABE Hiroyuki*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

In the Customs Tariff Schedules of JAPAN, “synthetic rubber” requires confirmation that it can be transformed by vulcanization

with sulphur into non-thermoplastic substance, according to Note 4(a) to Chapter 40. It is known that general cross-linked

polymers are non-thermoplastic and insoluble in the solvent. In this study, we examined the solubility of 12 synthetic polymers

against chloroform and 140 °C o-dichlorobenzene and compared them before and after vulcanization. In the case of chloroform,

all non-vulcanized polymers were dissolved, but all of them were swelled after vulcanization. However, in the case of 140 °C

o-dichlorobenzene, 6 polymers showed the same solubility as chloroform before and after vulcanization, but another 6 polymers

collapsed in 140 °C o-dichlorobenzene after vulcanization. Therefore, more polymers exhibited change of solubility before and
after vulcanization with chloroform than with 140 °C o-dichlorobenzene.
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Tablel The solubiIiEx of non-vulcanized samEIes against chloroform.

Sample 2h 4h 6h 8h
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X : expanded, A : slightly dissolved, A : moderately dissolved, O: almost

completely dissolved.
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Table2 The solubilisx of non-vulcanized sameles against o-dichlorobenzene.

Sample 2h 4h 6h 8h
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A slightly dissolved, A: moderately dissolved, O: almost completely dissolved.
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Table 3 The solubility or swelling of vulcanized samples against o-
dichlorobenzene.

Sample 2h 4h 6h 8h
® © O A X
&) © © ©
® O X = =
@ © © @) A
® © © © ©
©® © © © ©
@ O A A x
© © © O
©) © © © ©
O A A X
@ O A X _
® O A X _

©: swelled (elastic), O: swelled (soft), A\ : partly collapsed, X :completely

collapsed.

(a)

o W
© H @ H

Fig. 2 The test pieces of vulcanized polybutadiene immersed in 140 °C o-
dichlorobenzene after (a) 2 h, (b) 4 h, (c) 6 h, (d) 8 h.
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Fig.1 Change over time in the volume increase rate of vulcanized samples against chloroform.
V: Volume after immersing. Vo: Volume before immersing.
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