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The Stability of Sulfur Medified CR during Storage

Toshio Sakomura
Hiroshi Imoto

Tadamichi Suwenaga

Sulfur-Modified CR is subject to deterioration during the storage in spite of its excellent properties.

Mooney Viscosity gradually decreases to a minimum and then increases. Finally, a gel state is attained.
This is probably because of the peptization still occurring in the solid rubber even after the production.

Now Mooney Viscosity change may be taken as a measurs of the degradation during storage. The degrada-
tion can be considered to be due to the gel formation in solid rubber. The gel formation is an A—DB type
reaction which can be treated as first order.

The increase of Mooney Viscosity of CR after the accelcrated degradation at 40°, 50°, 60°, and 70°C in
Gear Oven was found to conform to the first order reaction cquation, though this may not necessary be true
for the initial decreasing stage during the storage.

All three grades from different makers were found to follow the equation below.

In te=A+B/T
Here, te : the period of storage to increase Mooney Viscosity by an infinite value.
A,B : constants depending on makers and grades.
T : absolute temperature (°K).

The constant “B” can be regarded as directly showing the activation energy, which can therefore be
designated as the activation energy index.

The storage stability is controlled by this “B” term, that is, the higher the activation energy, the higher
will be the energy barrier to chemical reaction (degradation), and so the higher will be the storage stability.

Conclusions

(1) When we want to determine the storage stability of sulfur modified CR, it is necessary to measure
the Mooney Viscosity change, at least, at two different temperatures under 70°C.

(2) It is more important to consider under what circumstances the raw rubber is stored, transported or
shipped, especially the temperature conditions rather than whether a product is new or not.

(3) There will be no problem if products are used within one year after production.
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Fig. 1 The Storage Stability and Its Temperature
of Sulfer Modified CR, “D” as Increased
by 4 and 9 Points of Mooney Viscosity
Respectively.
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Fig. 2 The Storoge and Its Temperature of Sulfer
Modified CR, “C” and “E” as Increased by 9
points of Mooney Viscosity.
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Table 4 The Relationship between Storage
Temperature and Their Period for 9
Points Mooney Viscosity Increasing.
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Photo. 'l
Discoloration of Sulfur Modified CR “C” during Storages over Various Temperatures.
(Each Test Specimen Corresponding to Table 1)

Phote. 2
Discoloration of Sulfur Modified CR “D” during Storages over Various Temperatures.
(Each Test Specimen Corresponding to Table 2)
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Photo. 3

Discoloration of Sulfur Modified CR “E” during Storages

(Each Test Specimen Corresponding to Table 3)
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over Various Temperatures.
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