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Fig. 1 SEM photo of MCC and CW 100°C. R
a MCC b CW
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1 1 NR/CW
NR CwW NR
59.4% MCC CwW 8 phr NR
22.02 MPa 28.70 MPa
CW MCC  64% H,S0, 1:11.2 29.33 kN/m 31.05
g:mlL 45°C 0.5 kN/m.
pH 2 NR/CW 100°C
6~8 CW 72 h . NR
22.02 MPa 2.40 MPa
2 89.1%. 579 % 168 %
NR 100 71.0% .CW NR
2 Zn0 5 CZ 1.5 DM CW 8 phr
0.5 2. 28.70 MPa 19.86 MPa
NR/RH-CW CW 89.1% 30.8%
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578% 428 % 71.01% 100C 72h
26.0% . . RH-CW NR
3 NR/CW  NR/RH-CW NR/RH-CW 28.54
MPa 21.78 MPa 23.7%
594 % 493 %
17.0% .
4 NR/CW  NR/RH-CW

Table 1 Mechanical properties of NR/CW composites

Modulus at 300% Tensile strength Elongation at Tear strength Permaneat Shore A
Sample phr
MPa MPa break % kN/m set % hardness
NR 2.7 22.0 579 29.3 20 43
NR/CW  100/3 2.9 25.9 564 32.6 20 46
NR/CW  100/5 2.9 28.1 576 31.7 24 45
NR/CW  100/8 2.9 28.7 578 31.1 22 46
NR/CW  100/10 3.0 27.1 612 31.8 24 48
NR/CW  100/12 3.5 27.6 627 31.1 34 49
NR/CW  100/15 3.9 26.8 604 35.0 32 50
Table 2 Mechanical properties of NR/CW composites aged at 100°C 72 h
Modulus at 100% Tensile strength ATensile strength  Elongation at break AElongationat Shore A
Sample phr
MPa MPa % % break % hardness
NR 1.5 2.4 89.1 168 71.0 47
NR/CW  100/3 1.8 8.7 66.4 421 25.4 49
NR/CW  100/5 1.8 14.3 49.2 402 30.2 50
NR/CW  100/8 1.7 19.9 30.8 428 26.0 50
NR/CW  100/10 1.9 12.4 54.2 393 35.8 52
NR/CW  100/12 2.3 14.9 45.8 380 39.4 55
NR/CW  100/15 2.4 17.3 35.6 387 35.9 58
Table 3 Mechanical properties of NR/RH-CW and NR/CW composites
Modulus at 300% Tensile strength Elongation at break Tear strength Permaneat set Shore A
Sample phr
MPa MPa % kN/m % hardness
NR 2.7 22.0 579 29.3 20 43
NR/CW  100/8 2.9 28.7 578 31.1 22 46
NR/RH-CW  100/8 4.6 28.5 594 41.8 28 50
Table 4 Mechanical properties of NR/RH-CW and NR/CW composites aged at 100°C 72 h
Modulus at 100% Tensile strength ATensile surength Elongation at AElongation at Shore A
Sample phr
MPa MPa % break % break % hardness
NR 1.5 2.4 89.1 168 71.0 47
NR/CW  100/8 1.7 19.9 30.8 428 26.0 50
NR/RH-CW  100/8 1.8 21.8 23.7 493 17.0 50
4 NR . CW  RH-CW
2 NR/CW  NR/RH-CW
5
a 3 NR
CW 5 .CW NR
b 5%

RH CwW 520C RH-CW
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Fig. 3 TGA and DTG curves of NR/RH-CW and NR/CW

composites

pim

E— RH
- 2 SEM photograph of NR/CW 100/8 a and NR/RH-CW
100/8 b composites
Table 5 Thermal degradation data of NR/RH-CW and NR/CW composites
Samples Peak temperature °C 5% Weight loss C 10% Weight loss °C Residue %
NR 380.3 316.8 346.4 8.76
NR/CW 383.3 281.8 331.5 10.21
NR/RH-CW 381.6 276.9 324.3 11.15
6
CwW
RH CW CW NR
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REINFORCEMENT OF NATURAL CELLULOSE WHISKER ON NATURAL RUBBER

GU Ju'? LI Xionghui' JIA Demin' LUO Yuanfang' CHENG Rongshi'
' College of Materials Science and Engineering ~ South China University of Technology
% The Key Laboratory of Polymer Processing Engineering Ministry of Education South China University of Technology — Guangzhou 510640

Abstract Cellulose whisker CW was prepared by hydrolysis of natural microcrystalline cellulose MCC  with
sulfate acid. The NR/CW composite was prepared by natural rubber NR latex coagulated with CW suspension. The
results show CW has well reinforcement effect to NR. The modulus elongation at break tear strength of NR
composites are further improved by using CW modified by resorcinol R and hexamethylene tetraamine H . The
mechanical properties of hot air aging 100°C 72 h  of NR/CW composite vulcanizates are markedly superior to
those of NR. The tensile strength of NR/RH-CW composites was dropped from 28.54 MPa to 21.78 MPa the rate of
change was down to 23.7% and the elongation at break decreased from 594% to 493% and the change rate
decreased to 17.0% . The tensile strength of pure NR was dropped from 22.02 MPa to 2.40 MPa and the change
rate was 89.1% and the elongation at break was dropped from 579% to 168% and the change rate was 71.0% .
SEM photo shows the interface compatibility between RH-CW and NR matrix was improved in comparison with CW
and NR.TGA results show the 5% weight loss temperature of composites is decreased and the residue increases with
CW adding. In addition there is a peak of the derivative TGA curve at 520°C and the peak becomes larger and the
residue increases with RH-CW adding.

Keywords Cellulose whisker Natural rubber Reinforcement





