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Retarder for Chloroprene Rubber

Especially on Thiuram and Sulfenamide Compounds

Tadamichi Suwenaga
Akio Kishi
Yukihiko Harada

It would be ideal if the scorch time can Le controlled as desired. For this purpose, retarders are often
used. It has been said that sodium acetate has retarding effect for CR since long time ago. Here we tried
to select the best one from the follow:n: chemicals: sodium acetate, mercaptobenzothiazole (MBT),
dibenzothiazole disulfide (MBTS), cyclohex lkenzothiazole sulfenamide-(CBS), tetramethylthiuram disulfide
(TMTD), and tetraethylthiuram disulfide (T:) D).

It was found that the sodium acetate was cure repressive rather than being a so-called ‘“retarder”;
On the other hand, MBT and MBTS are less

The TMTD is liable to klocm out on the vulcanizate surfaces, and besides that, it

consequently giving long scorch time, but not ti-at cure.
effective as a retarder.
is liable to lower down the foundamental physical preperties such as compression set, oil resistance, etc.,
with 2.0 phr. The TETD has almost the same eifect and byeffects as TMTD, but it does not bloom out
even with 2.0 phr. So, it can be said that TETD is the Lest next to CBS among the retarders which gives
prolonged scorch time, but it does not bloom out and i1t ~oes not make worse remarkably the foundamental
properties of CR vulcanizates such as compression set, heat ag'ng, oil resistance, etc., with 2.0 phr or less.
However, the appearence of a retarder is hoped, that has the most prolonged scorch time together with

the maximum cure rate, and at the same time harmless to the foundamental properties of CR vulcanizates.
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Table 1 Scorch Time (ts) Measurement Deviations Derived from Temperature Fluctuations
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Table 2 Retarding Effect of Sodium Acetate on Scorch Time (Polymer Matrix: Skyprene B-30)
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Table 3 Tensile Strength Ty (kg/cm?) of CR Vulcanizates Compounded with
CH3COONa-3H,0 as Retarder (Polymer Matrix: Skyprene B-30)
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Table 4 Retarding Effect of CH;COONa-3H,0 on Scorch Time (Polymer Matrix: Skyprene R-22)
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Table 5 Softening Effect of Retarder on
Mooney Viscosity Mpi4q (100°C)
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Table 6 Scorch Time Prolongation by Retarder, CBS(CZ), TMTD(TT), and TETD(TET)
(Polymer Matrix: Skyprene B- 30)
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Vm
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TMTD 48 39 J ¥ 38 | 30 ] 30
TETD 48 41 | 8 | 35 | 31 | 24
' — - _ — ——
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J— -7 —
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7 > i i i 0 5751012515 20 Kil} 40
CZ, TT, TET ol +h+h Fig. 1, Fig. 2, Fig. Curing Time (min)
30T TTLET . —RCHMEHS S FE D e Fig. 1 JISCA) Hardness vs. Curing Time
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Fig. 10 300% Modulus vs. Curing Time
on CBS(CZ)
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Table 8 JIS(A) Hardness Changing by Heat
Aging (Test Tube Method 120°C x 72Hr,
Polymer Matrix: Skyprene B-30)

Table 10 Elongation Retention(%) by Heat
Aging (Test Tube Method 120°C x 72Hr,
Polymer Matrix: Skyprene B-30)

= C.T. 7
\\ 10 | 20 | 30 | 40
Ace. PHR ‘
0.0 79 \ 85 97 94
0.5| 74 89 87 93
CBS | —
2.0 70 82 87 86
8.0/ 86 83 91 90
0.0] 79 85 97 94
0.5 69 83 92 93
TMTD -
20| 71 84 92 93
8.0 52 82 84 85
0.0 79 85 97 94
0.5| 74 88 91 98
TETD —|—
2.0 76 86 94 99
8.0/ 70 88 93 88

. . —
\ 10 20 30 40
PHR \__ S T |
6 5 5 4
05| 8 6 6 5
CBS
2.0 8 7 6 5
8.0 10 7 5 5
0.0 6 5 5 4
0.5 7 5 4 3
TMTD —
2.0 6 4 4 4
| 8.0 5 3 2 1
0.0 6 5 5 4
0.5 6 7 6 5
"[\ETD it N e g £ S
2.0 7 4 3 3
8.0 9 = —2 -2

Table 9 Tensile Strength Retention( %) by Heat
Aging (Test Tube Method 120°C x 72Hr,
Polymer Matrix: Skyprene B-30)

Table 11 3009 Modulus Changing(%) by Heat
Aging (Test Tube Method 120°C x 72Hr,
Polymer Matrix: Skyprene B-30)

S C.T. [ i —— C.T.
\ 10 20 30 | 40 h\“\ 10 20 30 40
Ace. PHR ™. I ’ i PHR
0.0 96 97 100 93 0.0 49 35 13 13
0.5 9 | 98 | o3 94 0.5| 115 55 41 32
CBS = — CBS
2.0 157 104 93 87 2.0 358 113 57 52
8.0 206 102 | o8 94 8.0| 293 156 95 84
0.0 96 97 100 93 0.0 49 35 13 13
0.5 96 88 93 91 0.5 80 28 15 11
™ TMTD
L 2.0 113 86 91 91 2.0| 173 30 17 20
8.0 156 91 88 87 8.0 389 43 29 17
0.0 96 o7 | 100 93 0.0 49 35 13 13
0.5 103 101 101 105 0.5 80 39 23 20
TETD = - — e = -
2.0 159 9% 95 97 2.0 257 54 36 24
8.0 362 99 91 86 8.0 | 563 40 22 21

(33)
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Table 12 Allowable Amount with CBS(C2),
TMTD(TT), and TETD(TET) Necessary
for Keeping up Excellent Properties of
CR Vulcanizates

T Acc. N ]
It em“““‘““uh__q_?:ﬁ CBS iMTD | TETD___
Bloom 2.0 0.5 2.0
Compression Set 2.0 0.5 0.5
Oil Resistance 0.5 0.5 0.5 |
Aging 2.0 2.0 2.0
Physical T T .

B Properties 2'0__ - 2_0 I _2__0_
Curing Rate 0.5 0.5 0.5 |

3) BEEH| L LTohFur CZ, TET, TT ok
B0 EIHBEHEE L DM L\ 18 CZ 12 ISk
LR EN D,

4) CZ, TET 132. 0¥ LT h 7 L — AR Xieus

(36)
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B,

6) CZ%2.05BEML THEMAAV T AR HE AR
SL7gv ot L TET i3k & <35, Wiy
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Rt T 2HRARAENE L VS ATh- EbT <
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1) &H; “B = a3t”, 40, 902 (1967).
2) Chalmers; Jndia Rubber Warld, 121, 51 (1949).
3) &R, H ;B = aEE”, 31, 276 (1958).




