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Preparation for natual rubber montmorillonite nancomposites by adhesive
accelerator PBS
Ou Yangxing, Fu Weiwen, Jia Demin, Luo Yuanfang LiuLan
(College of Materia Science and Engineering, South China University of technology Guangzhou,
510640, China)

Abstract In this article, a novel way to prepare natural rubber montmorillonite nanocomposites is
discussed. On the effect of the adhesive accelerator MBS, the montmorillonite can be brought
into rubbernetwork in the curing process to make vulcanite with better properties. Compared with
the systems by. normal ‘accel erator, the new system with the organic montmorillonite (HMT) could
increase: vulcanization \activity and crossiinking densities so as to have better mechanical
properties. The mechanical properties of NR with 2-10 phr HMT is comparable to the compound
with 40 phr semi reinforced carbon black.
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Fig.1.The schematic:structure of adhesive accelerator PBS
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Table 1.Recipes of the rubber compounds
Stearic
Compounds NR PBS CZz S ZnO HMT MT CB 4010NA
Acid
1 100 4 3 5 2 15
2 100 4 3 5 2 8 15
3 100 4 3 5 2 Variable 15
4 100 2 15 5 2 15
5 100 2 15 5 2 8 15
6 100 2 1.5 5 2 8 15
7 100 2 1.5 5 2 40 15
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Fig.2. Curve of In (t) Vs /T of PBS system
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Fig.3. Curve of In (t) Vs UT of CZ system

Table 2. Kinetic parameters of the.vul canization reaction

PBS PBSMT PBSHMT  CZ CZIMT CZ/HMT
AE (KJ3/mol) 73.252 79.958 54.639 60.117 77.367  93.379
R 0.99922  0.99792 0.9986 0.99924 09977  0.99974
Int ~UT R 0.99
PBS
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Fig.4.The XRD patterns of . modified montmorillonite(HMT) and CZ/HMT,PBS/HMT
vulcanizations
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Fig.5.The XRD pattern of PBS system vul canizations with different HMT. content

Table 3.The data of XRD
Sample HMT 0 2 4 8 10
2thelta(® ) 341 2.2 112 108 177 184
D001 (nm) 259 4.0 7.9 8.1 499 48
Intensity 1600 181 . 249 308 312 556
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Table 4 Crosslinking densities of different system

Sample PBS PBSHMT Ccz CZ/HMT
Vr 0.32 0.43 032 033
5 /
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Table 5 Crosslinking densities of NR/HM T nanocomposites with-different HMT content

HMT (phr) O 2 4 6 8 10 15
VI 032 041 042 043 043 044 044
2.4 PBS
PBS CZ HMT
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Table 6.Mechanical properties of different system

PBS. » PBSHMT CZ CZ/HMT  CzZ/CB

100% modulus (M Pa) 120 22 1.0 1.0 131
500% modulus (M Pa) 812 1823 501 5.20 15.34
Tensle strength (MPa) 25.02 28.38 2428 24.35 24.41
Tear strength (KN/m) 36.32 44.68 30.22 30.36 38.52
Elongation at break (%) 640 580 650 650 600
Shore A hardness 45 55 40 40 49
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Table 7 Mechanical properties of NR/HMT nanocomposites with different HM T content

HMT (phr) 0 2 4 6 8 10 14
100 modulus (MPa) 1.20 1.65 1.75 1.8@ .20 Q\220_ 220
500%moudulus (M Pa) 812 1706 IN®5 1%56. 18.28_ 1841‘ 18.52
Tensile strength (MPa) 2526 26.85 2632 .27.29 2838 2862 27.34
Elongation at break (%) 640 580 580 580 580 580 560
Permanent set (%) 20 24 24 28 36 40 40
Tear strength (KN/m) 36.3N\ 4865 4426 4439 4456 4468 4452
Shore A hardness 45 50 51 51 55 55 55
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Fig.6.The effect of HMT content on the 100% modulus and shore A hardness
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Fig.7.The effect of HMT content on the 500% modulus and tear. strength
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