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Si0,, EHMBZE. AR - TEH(HENG)Y
HET BEAB- (ZZEEHE)RE I+ AL
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2 ANELIEAXKEAHNOBE
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S AKEEEBELR(F)EFUH0.2% 1K
WERREREM) B TREEE K-8
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B B, BB /NEEMA 6% IEREM Z BEA
0.5% _AHEM_TES WSS, EF T, §
ABRNUEZBAS , FHEMNELRT LSS MR
3 Rt
3.1 X-$H&A7§H{XRD) H H 4 % D/MAX-
RCEEE X-HEMH N NEHZNEH LEMN
BEMZ. CuKe BH (21 =0.154 mm), FHE
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25 %) ok B 9L B WE 42 4K, FH Instrond466 &) 7 fE A
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001 | [ M AT 3 e, IRAE Bragg 7 F2, AJ LLHHE B
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TPACH#RH T WEREX T HTAB MHEH L H
EMEE, X FERHT TPAC S FTHBR T AT
HTAB ) RLF.
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Fig. 1 ‘The XRD patterns of different organoclays
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Fig. 2 XRD pattems of silicone rubber/clay nanocomposite
and TPAC-mont organoclay
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TabMe 1 Effect of organoclay content on mechanical properties

of silicone rubber nanocomposites

Content of Tensile Elongation at

organoclay (%) strength( MPa) break{ % }
0 0.5 135

1 (TPAC-clay) 1.89 388

2 (TPAC-clay) 2.21 316

4 (TPAC-clay) 2.26 302

10{ TPAC-clay) 1.83 299

2( HTAB-clay) 0.61 226

4({HTAB-clay} 0.84 240

10(HTAB-clay) 1.46 305

20(HTAB-clay) 1.61 212

BMELAALEES,BN1% ~ 10% K8 ENE
RERL A # TPACE L/HERBRM KT S HH
YRR R EEES, I REAE 4% 0
W ELR R AT LA ] 2.26 MPa , TR K B &
F A LIk T 388% ,(HREE TPAC-BR L &8 —
i, R R BB RE R EERER
B R 10%0 DR EHM AR RGN
T, HRE TR HTAB- B L/ERIBEAXE S
MEEER TR A 10 0 2 S Si0, FE# K
BB R 1.1 MPa, BT R K. 3 K 150%, th
& F TPAC-H H/HEBRBMKE S M EHEE.
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R, THERS IBRAYWEMERXAELFE
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Fig. 3 TEM micrograph of exfoliated
sheet polymer in PDMS

100 nm

Fig. 4 TEM micrograph of
hybrid sheet polymer in PDMS
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Table 2 TGA results of nanocomposiles

Content of
0 1 2 4

organoclay( % )

Initial decomposition
temperature( C )

RESHEREN, VB RBEBANE
TEEMEmMmEL N, SENELIENT
2%6, AR REBEERFAAE HEILF L
FEN 4%, WG RBERE 367T.
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STUDY ON MECHANICAL PROPERTY OF EXFOLIATED SILICONE
RUBBER/CLAY NANOCOMPOSITES

ZHOU Ninglin'?, XIA Xiaoxian', WANG Yanru'

(" Department of Chemical Engineering , Nanjing University of Chemical Technology , Nanjing 210009
(% College of Chemistry and Erwit Science , Nanjing Normal University, Narnjing  210097)

(* College of Chemistry and Chemical Engineering , Nanjing University , Nanjing  210093)

Abstract A novel exfoliated silicone rubber/clay nanocomposite has been synthesized by hydroxyl-terminated
polydimethylsiloxane and organoclay. HTAB and TPAC were used as swelling agents to treat Na-montmorillonite for
forming organoclay. The organoclay and nanocomposite were confirmed by X-ray diffraction (XRD ). The d-spacing
in TPAC-mont is 4.96 nm , being larger than that of the HTAB-moni. The mechanical properties of the
nanocomposites have been measured by tensile testing machine. The results proved that the nanometer-scale silicate
layers of TPAC-mont were completely exfoliated in silicone rubber matrix in the cases of 1% to 10% TPAC-mont
content . The nanocomposites exhibit markedly improved mechanical properties and thermal stability when compared
with the pure polymer or conventional aerosilica-filled silicone rubber. A 200% ~ 300% increase in the tensile
strength and a 100% increase in the elongation at break were found for TPAC-mont/silicone rubber as compared to
that of pure silicone rubber. The reinforing and intercalating mechanism of silicate layers in silicone rubber matrix
were discussed.

Key words Clay, Silicone rubber, Nanocomposite



