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Summary:The thermal degradation study of homopolysiloxane and copolysiloxanes of

dimethyl/diphenyl silanes have been carried out. The analysis of the degradation products by

mass spectrometry, and infra-red spectroscopy show the presence of oligomers and benzene. The

mechanism of degradation is discussed and it has been found that one copolysiloxane containing
" 75% methyl and 25% phenyl is the most stable among the series studies.

Introduction

Thermal degradation study of polysiloxanes is
interesting as a variety of such materials are com-
mercially exploited [1]. Previous investigation [2,3]
of thermal degradation of polydimethylsiloxanes
and polymethylphenylsiloxanes have demonstrated
that the replacement of methyl by phenyl group in
polydimethylsiloxane molecule results in enhanced
stability. In this paper we report a comparison be-

tween thermal stabilities of a series of
copolysiloxanes  and  hompolysiloxanes  of
dimethyl/diphenyl silane.

The homopolysiloxanes and copolysiloxanes
which have been studied can be represented as
proposed by Hurd [4]. The difunctional units
dimethyl and diphenylsiloxanes are represented by
D and D’ respectively so that the copolysiloxane
containing n units of D and D’ would be repre-
sented as Dn D’y Dp etc. The number average
molecular weight of the polysiloxanes fall in the
range of 3000 to 10964. The polymers were purified
from the monomers and oligomers under vacuum
and by repeatedly dissolving and precipitating the
polymers with suitable soivent. The polymers were
capped with trimethylsilane before purification.

Experimental
Preparation of Homopolysiloxane

Polydimethylsiloxane and polydiphenylsilo-
xane were prepared by hydrolysis of the appropri-
ate dichlorosilane.

One mole of respective dichlorosilane diluted
with toluene was taken in a flask equipped with a
reflux condenser and a dropping funnel. 2.00 mole
of water and 1 ml. of conc. H2SO4 was introduced

drop by drop with vigorous and constant stirring.
The reaction mixturewas refluxed for eight hours.
Toluene was evaporated off and siloxane formed
was suspended in ether. The ecther layer was
washed several times with water, dried over an-
hydrous MgSO4 and ether removed under vacuum,
followed by termination of the chain by treating
with trimethyl chlorosilane in toluene.

Preparation of Copolysiloxane

Copolymers of dimethyldichlorosilane and di-
phenyldichlorosilane were prepared by the co-
hydrolysis of respective monomers in 3:1, 1:1 and
1:3.

A mixture of dimethyldichlorosilane and di-
phenyldichlorosilane was taken in a flask fitted with
reflux condenser and a droppingfunnel one ml of
conc. H2SO4 was added and water was introduced
drop by drop with vigorous stirring, The reaction
mixture was refluxed for eight hours. The
copolymer formed was washed with water, dried
and isolated as described above in the case of
homopolysiloxane.

Purification of Polysiloxanes

Homopolysiloxanes and copolysiloxanes were
subjected to purification. For this purpose each
polysiloxane was dissolved in diethyl ether, filtered
and the volume of the polymer solution was
reduced to appropriate concentration before
precipitating the polysiloxane by dropping slowly
into methanol. This process was repeated twice.
The purified polysiloxane was filtered and dried
under vacuum to remove the traces of solvents.
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Gel Permeation Chromatographic Measurements

Molecular weights were measured using a
Shimadzu LC-6A type high performance liquid
chromatograph equipped with gel permeation
chromatographic facilities. All values of molecular
weight reported in this paper are give on the basis
of calibration vig clution volume obtained with
standard polystyrene samples with narrow
molecular weight distribution. The number average
molecular weight values obtained by using ultra-
violet (UV) detector, were compared with those
obtained by the refractive index (RI) detector
Table-1.

Table-1

Polymer Monomer Diphenyt
monomer in
feed{mole %)

Diphenyl
units in co- Mn
polymer uv Rl

{mole %) Detector Detector

A D Y 2810 3310

1] (B2} 25 27 10970 10960

C DD’ 50 52 6V10 T

D DD’ 75 76 4570 4570

E D’ 100 100 4780 4890

D = dimethyl silanc D' = diphenyl silane

1
i
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Degradation Technique

Programmed thermogravimetry was per-
formed using 10 mg. samples at 10°C/min under
dynamic nitrogen (70 ml/min) using a Du pont
model 990 thermoanalyser.

For the examination of the degradation
products, the 100 mg of the sample was degraded at
500°C in an evacuated twin limb glass tube. One
end of the tube was placed in the oven while the
other limb was placed in a liquid nitrogen trap to
collect the degradation products for subsequent
analysis. These volatilics were then subjected to
analysis using a Kratus Ms 30 mass spectrometer,

Results and Discussion

Comparison of thermal stability and degrada-
tion mechanism of copolysiloxanes and homo-
polysiloxanes is presented on the basis of
experimental data obtained from TG/DTG, and

mass spectra.

A typical NMR spectrum is shown in Fig. 1.
The NMR absorptions due to phenyl and methyl

ﬁ
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Fig.1: NMR spectrum of polysiloxane D.






