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ABSTRACT : a,m-Hydrogen polyorganosiloxane (HPMDMS) prepolymer was prepared from equilibrium poly-
merization of octamethylcyclotetrasiloxane, 1,3,5-trimethylcyclotrisiloxane, 1,3,5,7-tetravinyl-1,3,5,7-tetramethyl-
cyclotetrasiloxane, and 1,1,3,3-tetramethyl disiloxane as an end-blocker in the presence of tetramethylammonium
siloxanolate as a catalyst. Polyorganosiloxane modified with dimethylacrylamide (APMDMS) was prepared by
hydrosilylation of HPMDMS with dimethylacrylamide in the presence of Pt catalyst, and followed by coor-
dination of metal oxide (APMDMS-MO), such as NiO and FeO, to the amide moieties of the resulting polymer.
The chemical structures of HPMDMS and APMDMS were confirmed by FT-IR and 'H-NMR analysis. Liquid
silicone rubber containing metal oxide composite (LSRMO) was prepared by compounding APMDMS-MO,
o,w-vinylpolydimethylsiloxane, and a catalyst in a high speed dissolver. The thermal conductivity of LSRMO
composite was determined to be 0.29 W/mK, and the volume resistivity exhibited a lower value than that of
LSR composite. The mechanical and thermal properties of LSRMO and LSR composite were measured by UTM

and TGA.

Keywords : hydrosilylation, equilibrium polymerization, o, @-hydrogen polyorganosiloxane.
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Table 1. Block Unit Contents in HPMDMS According
to Reactant Mole Ratio

content of block unit in

sample reaction condition HPMDMS (mole %)
reactants mole ratio  DMS* MS’  VMS®
HPMDMS-1 ~ D,:D;™" 5:6.7 884 116
HPMDMS-2  D,:D;™" 5:3.3 943 57

HPMDMS-3 D,DM:pMv  5.6.7:1 871 96 33

“ Dimethylsiloxane block unit. ” Methylsiloxane block unit. ¢ Methyl-
vinylsiloxane block unit.
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Figure 1. FT-IR and 'H-NMR spectra of HPMDMS. (A)
HPMDMS-1, (B) HPMDMS-2, and (C) HPMDMS-3.
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Scheme 1. Synthesis of o,®-hydrogen poly(methyl-dimethyl-
methylvinyl) siloxane (HPMDMS).
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Figure 2. FT-IR and 'H-NMR spectra of HPMDMS. (A) 1 : 1
(B)1 :10,and (C) 1 : 20 In mole ratio of HPMDMS-3 to DMA.
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Scheme 2. Synthesis of dimethylacrylamide modified HPMDMS-
metal oxide (APMDMS-MO) complex.

Table 2. Solubility of HPMDMS, APMDMS, and
APMDMS-MO

CHCl; DMSO acetone THF methanol pyridine NMP toluene

HPMDMS 0 X 0 0 X X X 0
APMDMS 0 X 0 0 X X X 0
APMDMSMO 0 X 0 0 X X X 0

Z2|H, A28¥ A2F, 2004
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Figure 3. TGA curves of APMDMS. (A) HPDMS-3, (B)
APMDMS-1, (C) APMDMS-2, and (D) APMDMS-3.
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Figure 4. TGA curves of LSRMO. (A) LSR composite, (B)
LSRMO(APMDMS-NiO), (C) LSRMO(APMDMS-(NiO/FeO =
1/1)), and (D) LSRMO(APMDMS-FeO).
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Figure 5. Volume resistivities of LSRMO.

Table 3. Thermal Conductivities of LSRMO

ISR LSRMO LSRMO LSRMO
composite (APMDMS-NiO) APMDMS{NiOFeO=1/1) (APMDMS-FeO)
WK 0215 029 0278 0270
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Figure 6. Mechanical properties of LSRMO.
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