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Fig. 1 Structural formulae of vulcanization accelerator and
peroxide agent
a} Vulcanization accelerator (T3)
h) Peroxide agent { DBPH)
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Fig. 2 XRD patterns of Na-MMT and MMI-Ci2
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Fig. 4 XRD patterns of EPDM/MMT-C12 nanocomposites

cured by the two systems : sulfur and peroxide

a) MMT-C12: b) Peroxide; ¢} Sulfur-accelerator

2.2 EPDM/MMT-C12 Bk 8 &# B N F A

BMEHERMLARPERMOETE TN
FaEmE L (5~ 30 pho), KA #HRELE
s pE S W BEEAVLRE LA R &, 5
B AL A E B AL EPDM/OMM 44K B 6 # B i
WYL KIEIE RS AR EREEES~ 1S
phr BN R B A BRI IE B R KRB RE
£ 15 phr B AR B KM 663% , GHEE AL L BN
HE— A BN T R

1 1 L 1
0 5 10 135 20 25 30

OMMT content (phr)
700
b
£ 6001
~
3
2 500
=
g
‘5 4001
b
50
g
o= 300 @ Sulfur system
© Peroxide system
1 1 1 1 J,
0 5 10 15 20 25 30
OMMT content (phr}
¢

50F
5
=z
=
= q0f
W
c
[
§ 30t
=

® Sulfur systent
© Peroxide system
20 L

05 10 15 20 25 30
OMMT content (phr}

Fig. 5 Effect of MMT-C12 on the mechanical properties of
EPDM/MMT-Ci2
Nanocomposites: (a) Tensile strength: (b) Elongation at

breaks {e) Tear strength
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Table 1 Effect of MMT-C12 content on the optical properties of two
kinds EPDM/MMT-C12 nanocomposites

Kinds of vulcanization MMT-C12 Transmission Haze
systems content (%) (%)
Neat EPDM 5 75.4 42.8
4.8 -
Sulfur and accelerator 10 3.2 -
15 0.6 -
20 0.3 -
5 70.2 45.8
Pervxide agent ( DBPH) 10 68.8 47.6
15 67.5 49.3
20 66.8 51.6
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Fig. 6  Influence of MMT-CI2 content on ty; and difference
between the maximum-minimum torque { MH-ML) for EPDM/MMT-
C12 nanocomposites at 175°C derived from UN2030 tests
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Fig. 7 Dependence of crosslink density and mean molecular

weight between crosslinks { M_) as a functionof MMT-C12

content for EPDM/DK,; nanocomposites

Fig. 8 TEM photograph of EPDM/MMT-C12 nanocomposite
cured by sulfur-accelerator curing system
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Fig. 9 TEM photograph of EPDM/MMT-CI2 nanocomposite
cured by peroxide curing agent DBPH
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A COMPARISON BETWEEN YULCANIZATION AGENTS FOR PREPARATION OF
EPDM/MONTMORILLONITE NANOCOMPOSITES

ZHENG Hua', ZHANG Yong', PENG Zonglin', ZHANG Yinxi& LIN Hongfu’
(" Research Institute of Polymer Materials . Shanghai Jiao Tong Unizersity , Shanghai 200240}
(? Fenghong Clay Chemicals Lid, Zhejiang Anji  313300)

Abstract  Nanocomposites based on ethylene-propylene-diene rubber (EPDM) and montmorillonite have been
prepared via a melt process by using two vulcanization systems: a sulfur-accelerator system and a peroxide curing
agent DBPH . The results of X-ray diffraction (XRD) and transmission electron microscopy ( TEM) showed that, the
rubber molecules were found to be intercalzled into the galleries of the organophilic montmorillonite ( OMMT) , and
the silicate layers were exfoliated and dispersed uniformly in the rubber matrix of the nanocomposite cured by the
sulfur-accelerator system,but the silicate layers were stacked and existed in the form of intercalated structure in the
nanocomposile cured by the peroxide agent DBPH . The exfoliated nanocomposites were was opaque and had better
mechanical properties than the intercalated ones which were semi-transparent . The two kinds of curing systems had
different curing behavior evaluated by the Flory-Rehner equation. The vulcanization time { to } was prolonged, and
the maximum-minimum torque { MH-ML) decreased with increasing of OMMT content, and the EPDM become less
crosslinked in the presence of OMMT for nanocomposites cured by sulfur curing system . However, the corresponding
values of the nanocomposite cured by peroxide agent DBPH did not change obviously with the OMMT content.

Key words EPDM, Montmorillonite, Curing system, Nanocomposite



