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Studies on the Stabilization of Chloroprene Rubbers Part 1

Thermal Dehydrochlorination Studies by the pH Method

Hideaki AMANO
Masatoshi SATO

Thermal degradation studies were performed on Chloroprene rubbers (CR) by determining the amounts

of evolved hydrogen chloride by the pH method.

Results are summarized below:

1) Induction times and apparent activation energies for the thermal dehydrochlorination of CR, determined

by the present method at temperatures below 155°C, agreed well with those obtained by the JIS K-6723

method.

2) Apparent activation energies for the dehydrochlorination of Skyprene B-30 and R-22, estimated from

rate data at temperatures between 120°C and 190°C, were found to be approximately 24 kecal/mol, close to

the value (23 kcal/mol) reported for the cure of Neoprene W with zinc oxide/ethylenethiourea as accelerator.

3) Mastication within 30 min does not seem to have effect upon the degradation behaviours of CR.

4) Initiation step in the thermal degradation presumably involves the elimination of hydrogen chloride

from the activated 1, 2-positions, propagation cycles gradually extending to the other sites of the molecules.

In the presence of magnesium oxide which can react with hydrogen chloride liberated, a pronounced retarding

effect was observed.
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Table 1 Properties of polymer samples

General Chloroprene rubber

properties Skyprene B-30 l Skyprene R-22

Composition Mercapten . | Sulfur-modified
Specific Gravity | 1.23 1.23
Medium-low Medium

50 (at time of
| production)

Crystallinity

Mooney Viscosity | 48
ML, ,(100°C)
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Fig. 2 Variation of pH value and HCI evolution with time for Skyprene B-30 at 150°C,
A, A’ ; Induction time of dehydrochlorination, AB : Rate of dehydrochlorination
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Table 2 Comparison of induction times of
dehydrochlorination detemired by pH
method and JIS method

< Induction time of dehydrochlorination
Sample (min)
number | pH method *1 JIS method *2
1 10.3 9.8
2 10.5 9.9
3 10.8 10.0
4 10.8 10.0
5 10.8 10.1
6 10.9 10.3
7 11.0 10.4
8 11.1 10.5
9 11.5 10.5
10 11.7 10.8
x 10.9 10.2
o ‘ + 0.4 + 0.3

*1 Sample : 0.5g (B-30), Temp : 150°C, Air flow
rate : 100 mf/min. 0.1N KCI soln : 100m¢
*#2 Sample : 0.5g (B-30), Temp : 150°C.
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Fig. 3 Variation of pH value with time for B-30 and purified B-30 at various temperatures
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Fig. 6 Rate of dehydrochlorination vs. tempe-
rature for B-30, B-30 purified and R-22
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