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Table 1 Recipe for preparation of rubber samples

Composition phr *

Ingredient

CB GCB
NR 100 Variable
N220 Variable 0
GCB 0 Variable
Zinc oxide 5 5
Stearic acid 2 2
Sulfur 2 2
Antioxidant A0-20 2 2
Accelerator CZ° 0.4 0.4

Accelerator DM 1 1

iphr  parts per hundred parts rubber Tri 3 5-di-tert-butyl-4-
hydroxybenzyl  isocyanurate ¢ N-cyclohexyl-2-benzothiazole ~ sulphen-
amide ‘Dibenzothiazole disulfide
1.4.2 s 0.5¢
100 mL
m= m, — mw, /mw,
m m
m, W
wW;
1.4.3 GB/T 528-
1998 GT-300K
GB/T 529-1999
GB/T 531-1999 LX-
A
UBM

Rheogel E4000
11 Hz 3 K/min.
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Table 2  Effect of CB and GCB on properties of NR vulcanizate

Loading of CB  phr 20 30 40 50 60
. . CB* 4.42 3.70 3.50 3.26 3.18
Schorch time min
GCB> 4.16 3.98 3.74 3.44 3.38
- . . CB 10.46 10.86 11.74 11.46 12.14
Cure time min
GCB 10.82 9.74 9.94 10.48 10.78
M, kN m CB 0.013 0.027 0.054 0.135 0.241
GCB  0.019 0.030 0.042 0.090 0.150
My kN m CB 0.894 1.024 1.188 1.317 1.566
GCB 0.807 1.068 1.239 1.700 2.178
My - M; kN m CB 0.875 0.984 1.096 1.227 1.566
GCB  0.794 1.041 1.185 1.565 1.937
Swelling value  Q CB 4.2 3.7 35 3.2 3.0
GCB 3.9 34 33 3.1 2.9
Bound rubber % CB 4.4 26.2 30.8 34.6 39.7
GCB 21.2 32 35.1 40.0 45.7
Stress at 300 % CB 6.2 10.8 12.1 17.1 19.7
Elongation MPa GCB 8.5 13.5 149 16.4 18.5
Tensile strength  MPa CB 27.9 29.4 29.2 27.6 24.3
GCB 29.9 31.3 29.2 24.2 16.2
Tear strength kN/m CBC 45.6 91.0 83.9 77.9 74.5
GCB 55.1 104.6 91.6 91.8 86.5
Hardness Shore A B 0 37 62 7 80
GCB 50 60 64 67 72
“ NR filled with original CB > NR filled with CB
M,
M”
My
910

_ML
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Fig. 2 Relationship of the storage modulus G with strain % of NR filled with CB and GCB

Fig. 3 SEM micrographs of vulcanized NR filled with GCB a and CB b
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PREPARATION AND PROPERTIES OF in situ GRAFTED CARBON
BLACK/NATURAL RUBBER COMPOSITES

XU Haiyan HAN Jingjie FANG Liang ZHANG Xiliang WU Chifei
Polymer Alloy Laboratory — School of Material Science and Engineering East China University of Science and Technology ~ Shanghai 200237

Abstract Natural rubber NR degraded under high temperature and powerful shear force was in situ grafted onto
the carbon black CB surface. The grafted carbon black GCB not only accelerates the vulcanization of NR
composite but also enhances the mechanical properties of vulcanized NR such as the tensile strength and the tear
strength . The results of dynamical mechanical properties showed low degrees of CB aggregation in GCB filled NR
system because of the better dispersion of GCB and the increased interaction between GCB and NR matrix.

Key words Carbon black Solid state grafting Mechanical property Dynamic mechanical property Dispersion



