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Study of purity tests for silicone resins

Kyoko Sato”, Noriko Otsuki, Akio Ohori’, Mitsuru Chinda’, Noriko Furusho, Tsutomu Osako,

Hiroshi Akiyama and Yoko Kawamura

In the 8th edition of Japan’s Specifications and Standards for Food Additives, the purity test for silicone resins

requires the determination of the refractive index and kinetic viscosity of the extracted silicone oil, and allows for

only a limited amount of silicon dioxide. In the purity test, carbon tetrachloride is used to separate the silicone oil

and silicon dioxide.

To exclude carbon tetrachloride, methods were developed for separating the silicone oil and silicon dioxide from

silicone resin, which use hexane and 10% n-dodecylbenzenesulfonic acid in hexane.

For silicone oil, the measured refractive index and kinetic viscosity of the silicone oil obtained from the hexane

extract were shown to be equivalent to those of the intact silicone oil.

In regard to silicon dioxide, it was confirmed that, following the separation with 10% n-dodecylbenzenesulfonic

acid in hexane, the level of silicon dioxide in silicone resin can be accurately determined.

Therefore, in this study, we developed a method for testing the purity of silicone resins without the use of carbon

tetrachloride, which is a harmful reagent.
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Table 1 Refractive index and kinetic viscosity of intact and

extracted silicone oil

A. Refractive index (n% )

Lot A Lot B Lot C
Intact silicone oil 1.4035 1.4035 1.4035
Extracted silicone oil 1.4035 1.4034 1.4035

B. Kinetic viscosity (mm?/s)

Lot A Lot B Lot C
Intact silicone oil 992 995 1010
Extracted silicone oil 993 1030 1050

Table 2  Silicon dioxide level in silicone resin calculated from the
residual weight after processing (%)

Silicon dioxide level(%)
20.4+0.2 (n=4)
Toluene-extracted residue 16.4 (n

Residue of thermal decomposition 8.4 (n=2)

Hexane-extracted residue
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Fig. 1 IR spectra of silicon dioxide separated from silicone resin
A residue of the hexane-extracted silicon resin, B: residue from
thermal decomposition by using an electric furnace

Table 3 Time-course analysis of silicon dioxide level in silicone
resin calculated from the residual weight after processing

 Produet”
Lot A Lot B
Shaking time

lh 9.0% 9.1%
2h 8.8% 8.9%
3h 8.7% 8.6%
5h 8.3% 8.2%
>8 h 8.1% 8.3%

a) Ratio of silicon dioxide: 8.0%
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Fig.2 IR spectra of silicon dioxide separated from silicone resin
A: silicone resin, B: residue obtained after the separation by
using 10% n-dodecylbenzenesulfonic acid in hexane, and C:
intact silicon dioxide
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