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Sulfur vulcanization of rubber compounds - Overview
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ABSTRACT

Vulcanization is a process of transforming a thermoplastic rubber compound into a highly elastic product
by forming a three-dimensional cross-linked network structure by chemical reaction in the rubber matrix. Many
systems have been developed to vulcanize rubber compounds, among which sulfur and peroxide curing systems
remain the most desirable. The application of sulfur system leads to the forming of sulfidic cross-links between
elastomer chains.The present work aims to provide an overview on sulfur vulcanization system,; its composition,
possibilities of its applications, reaction mechanisms, structure of the crosslinks formed and the main feature of

the final crosslinked vulcanizates.
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/c—ﬁ—c-\:r Sg — /C—ﬁ cC—Ss + RS 9)

H
\ H
|‘|3/ RS,H ‘ Se—
—_—
>c<c\ _C‘_C_SX_R (10)

U7 3 nalnuuueyyadasyveinszuiunisasgumeiisuziu (Akiba and Hashim, 1997)
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Initiation Polysulfide (RS,S;R) —> RS, + RS, (11)
/ /
CH, \ /CH2
N\ _---~CH
P . + c - | (12)
ropagation RS, + g —> RS, + L
A AN
/ / L e
N/ N/ 7 -—c// C/+
_--=""CH c proton \ \ (13)
RS, + | + I > RSa—C‘l— + —(|:-—H
_____ / \
/ \ crosslink
/ / \ ,
CH ,CH
/CH2 CH2 | 2 \’/+
< M i | 14
RS, + :l + (‘_! RS,—C— * CIH o
/ '\ /N ‘. /N
crosslink
|
CH, |
| CH,
C—H I
_‘_ 4 Sg \ S8 + Rsa"' (15)
RS,—C
\ Rsa—c‘i-—
link
Crossit crosslink
/ L
N . \C/
C + 8 | * 16
z —C—8y RS (16)
/N
Termination
|
G
C—H
| + RSy non-chain carriers (17
RSa—C‘J“‘
N
N\ A\C\\
< RS
= + b non-chain carriers (18)
/C\
RS; + RS, non-chain carriers (19)

g‘dﬁ 4 ﬂalﬂLL‘UU"Laaaﬁﬂﬁuaqmzmumimgﬂﬁasﬁ’mzé’u (Quirk, 1988)
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