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The Storage Stability of Chloroprene Rubber
Especially on the Non-Sulfur-Modified CR

Tadamichi Suwenaga
Tsuneo Hironaka
Akio Kishi

Non-Sulfur-Modified Chloroprene rubber (CR) deterioration during storage is not so serious as the sulfur-
modified, but it can not be stable for several years.

Here, we tried to clarify the mechanism of CR deterioration during storage, specifically, on the non-sulfur-
modified,

CR deterioration is a gel formation reaction of A— B type, which is expressed as a first order reaction.
log te=A+B/T

Where;
te: storage time
A, B: a constant

T: absolute temperature

For instance, the Mooney viscosity increase of a raw rubber by 10 points requires a few years at normal
temperature, while it takes only a few months at 40°~70°C, or vice-versa. So we can exactly estimate
beforehand the deterioration degree of a raw rubber at normal temperature from the results of the accelerated
deterioration experiments. Real data show that the deterioration is doubled as the temperature is increased

by 5°C.  This means that there exists a “Five Degree Law”.
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Fig. 1 The Relationship between Storage Time
and Temperature by 9 Points Increasing of
Mooney Viscosity on Chloroprene Rubber
SKYPRENE B-30 Type A, B, C, and D.
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Table 1

Storage Stability of Chloroprene Rubber Represented by Mooney

Viscosity ML14-4(100° C) over Two and a Half Years,
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Type ) Gr'*de ‘Maker‘ Input Date { 68 Aug. ‘ 68 Nov ) 69 Apr. r ’69 Oct ‘ 70 May ] ’71 Feb
| Re10] A | 67 Sept. w0 [ w _"____ 8 | s _’_' 60 _
Sulfur Modified |- || M | — | 59 S
Bogs| A | — | 29 30 30 44 50
| “l B | 67 Jun. | 40 46 51 68 | 72 74 [
i A | 68 Aug. — | s 50 58 60 | 60 }
B_10| B | 68 Jul 50 50 46 52 52 50 |
| Ci| ’68 May 46 48 46 54 55 58 |
i Col 67 Nov. | 57 58 54 62 63 66 |
[ J A:| 68 Mar 47 9 | a8 53 54 58
| Az | %67 Jun 51 51 54 68 66 66
B—30| B | 68 Mar. | 47 46 44 45 48 44
Non-Sulf Cy | 68 Mar, | 44 46 46 56 56 62
on-suitur ' Cz | '67 Mar 68 70 71 84 84 92
Modified A | 68 Mar 38 38 | 37 45 46 54
B—31| B r 68 Mar. 41 40 39 42 44 42
i C | 67 Mar 55 60 60 74 73 75
A |68 Mar. | 132 | 132 | 1m | 124 115 121
Y—30| B | %7 Jun 133 132 128 132 132 128
C | %7 Mar. 127 128 128 137 137 143
oog| A | '68 Mar. 51| s2 | s | 67 70 —
B 68 Mar. 53 55 52 64 80 86
A1 | 67 Sept 109 [ 108 | 10 112 115 102
G—ao| Az — 92 95 90 106 108 104
. B | 768 Jun 87 93 88 102 106 106
Adhesives C 68 Jun 114 114 108 113 115 115
Ga1| A | 67 Sept 103 | 101 | 97 | 101 95 93
C | 67 Mar. 109 110 108 119 121 117
T —— Chronicle , , A s
Month —— | 68 - v
Jan. 4.5°C 6.6°C 4.4°C 5.2°C
Feb. 2.7 6.4 6.9 6.2
Mar. 8.6 8.2 6.6 8.1
Apr 13.8 14.2 13.7 14.6
May 17.7 18.8 18.4 18.3
Temperature TJun o 2{}_6 [ 20.9 20.6 22,2
Jul, 24 4 25.2 25.6 26.8
Aug 26.7 27.0 974 26.4
Sept 22.7 24.7 2.8 —
Oct. 16.8 17.3 18.9 S
Nov. 12.9 12.0 12.3 —
Dec 100 6.8 7.5 ==
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Table 2 The Relationship between Time and
Temperature by 9 Points Mooney Viscosity
Increasing with B-30"Type during Storage.
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Fig. 2 The Relationship between Storage Time

and Temperature by 9, 6, 3, and 1 Point

Increasing  of Mooney  Viscosity on
SKYPRENE B-30 Type A.
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Fig. 3 The Relationship between Storage Time
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Fig. 4 The Relationship between Storage Time

and Temperature by 9, 6, 3, and 1 Point
Increasing of Mooney Viscosity on

SKYPRENE B-30 Type C.
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Fig. 5 The Relationship between Storage Time
and Temperature by 9, 6, 3, and 1 Point
Increasing of Mooney Viscosity on
SKYPRENE B-30 Type D.
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 si25cC Jan. Feb. Dec.
T 10 » - Mar. Nov.
o 15 » Apr. Oct.
o 20 » R May. Jun
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S P —

P _-_Average 15 .7°_-_ "

Table 4 Theoretical Presumption and Real Measure-
ments of Mooney Viscosity Changing of
CR B-30 Type due to Deterioration during

Storage.
== Brand
\“‘ A(Al) B C
Temperature Day ~_ | ]
25°C [ 240 ’ 6 [ 3 ] ]
20°C 150 3] 1‘ b'
15°C 150 1 3
10°C 150 1 — 1 0.5
5°C 210 — — — —
Summation T
(Theoretical (4ML) | 11 5 | 20 5
Value)
Real Value — (4ML) ‘11~15'1~—318~24 e
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