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Fig. 1 XRD curves of MMT and USM
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Fig. 2 FTIR spectra of MMT and USM

Table1 Effect of BA content in NR/BA systems on BA conversion, graft

ratio and graft efficiency

NR(phr} BA(phr) al %) GR( %} GE(%)
100 5 87.3 4.1 §1.6
100 10 88.5 7.9 78.8
100 20 89.8 14.5 72.5
Table 2  Effect of BA content in NR/USM/PBA systems on BA

conversion, graft ratio and graft efficiency

NR(phr) USM{phr) BA{phr} al%) GR(%) CE(%)
100 10 5 9.5 3.9 85.6
100 10 10 92.1 7.6 83.6
100 10 20 93.2 14.4 9.2
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Table 3  Effect of USM content in NR/USM/PBA systems on BA

conversion, graft ratio and graft efficiency

NR(phr) BA(phr) USM (phr) (%) GR(%) GE(%)
100 10 5 91.6 7.8 81.4
100 10 10 92.1 7.6 83.6
100 10 20 92.8 7.2 85.9
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Fig. 3 The XRD curves of USM (a), NR/USM (100¢/
10) (b)), NR/USM/PBA (100/10/5) (¢} and NR/USM/
PBA{100/10/10) (d)
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Fig. 4 TEM photos of NR/USM{100/10) (a} and NR/USM/
PBA{100/10/10){b)
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Fig. 5 DMA curves of NR, NR/USM( 100/10) and NR/
USM/PBA (100/10/10)
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Table 4 Mechanical properties of NR(A), NR/PBA(100/10) (B) ,NR/
USM(100/10)(C) and NR/USM/PBA(100/5/10,100/10/10}(D.E)

A B C D E
NR (phr) 100 100 100 100 100
USM (phr) - - 10 10 10
BA (phr) - 10 - 5 10
300% modulus {MPa) 2.7 2.72 290 3.8 3.94

500% modulus {MPa) 4.8 563 504 7.54 7.62
Tensile strength (MPa) 17.56 22.38 21.43 24.38 26.41
Elongation at break (%) 800 800 750 900 800

Permanent set (% ) 6 20 12 20 18
Tear strength (kN/m) 24.62 27.14 25.71 30.45 29.61
Hardness {Shore A) 37 40 44 40 4

After aging(in air,{100+1)C, 48 h)

300% modulus (MPa) 2.97 2.8 3.14 454 521
500% modulus (MPa} 507 575 6.29 975 9.8
Tensile strength (MPa) 12.45 14.84 17.41 21,08 23.81
Elongation at break (%) 600 650 600 750 650

Permanent set (%) 6 6 8 14 14
Tear strength { kN/m) 20.52 21.78 21.14 27.32 26.14
Hardness (Shore A) 40 40 48 44 48

300% modulus (MPa} 46,8 46.1  35.0 28.0 26.7

Descent ratio of property = |[{ tensile strength x elongation at
break ) yosre sgng — (tensile strength x elongation at break) ., aging J/ (tensile
strength x elongation at break )y .. ,5,-“} x 100%
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PROPERTIES OF NR/USM/PBA NANOCOMPOSITES PREPARED
BY GRAFTING AND INTERCALATING METHOD IN LATEX

LIU Lan'?, LUO Yuanfang’, JIA Demin’, FU Weiwen’, CHEN Mei'
{! Key Laboratory of Natural Rubber Processing , Ministry of Agricultnre, Zhanjiang  524001)
(* Material Science and Engineering College , Sowth China University of Technology, Guangzhou 510640}

Abstract Natural rubber( NR)/modified montmorillonite{ USM) nanocompesites were prepared by the grafting and
intercalating method in latex with monomer butyl acrylate(BA) . X-ray diffraction{XRD) and transmission electron
migerograph( TEM) indicated that the gallenes of USM were ‘obviously enlarged by the effect of BA polymerization
in situ between the layers, and USM particles were dispersed in rubber matrix on 2 nanometers scale, which
illuminated the formation of intercalated nanocomposites . The dynamic mechanical analysis(DMA) showed that T, of
NR/USM/PBA nanocomposites shifted to higher temperature, and tand values of vulcanizates at 60C were
decreased , meaning a good rolling resistance . NR/USM/PBA nanocomposites alse showed improved tensile strength,
tear strength and other mechanical properties.,

Key words Grafting and intercalating method in latex, Natural rubber, Montmorillonite, Intercalation



