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Abstract
Full Text

Chemistry

A. V. Zimin, A. D. Verina, L. P. Sidorova, and A. V.
Gubanova

Radiation-Chemical Synthesis of Organosilicon
and Silicon-Fluoroorganic Compounds

(Presented by Academician V. A. Kargin on January 17, 1962)

The use of radiation-chemical processes for the synthesis of substances is of
scientific and practical interest, especially in carrying out complex chemical
reactions.  Thus, the synthesis of organosilicon and silicon-fluoroorganic
compounds of the chlorosilane type: ) )

R(12)8iCly and R; 9)R(19)8iCly, (R; = C,Hy,,q or CgHy and R, =
CHHM +1-mF.m), which are starting products in the manufacture of various
materials (rubbers, heat-transfer agents, oils, lubricants, varnishes, etc.), is
very complex. A large number of studies have been devoted to the synthesis
of organosilicon and silicon-fluoroorganic compounds (*~*), but practically no
attention has been paid to radiation-chemical synthesis (56). The aim of our
work was to study the conditions for obtaining derivatives of chlorosilanes by
the method of radiation-chemical synthesis, which we carried out as follows:
a metal ampoule was connected to two measuring ampoules, one of which
contained (C, H,,, or C,H,, . F, or CqHg or C4H;Cl), and the second (HSiCl,
or H,SiCl, or CH;SiHCl, or C,HSiCl,H).

The gases were then evacuated from the system. After this, the metal ampoule
was cooled with liquid oxygen and the required amounts of the starting compo-
nents were recondensed into it. For more complete removal of gases (O,, HCIL, Hy,
etc.), two- or threefold freezing, evacuation, and thawing of the mixture were
carried out.

The mixtures were irradiated with v-radiation from Co™ at temperatures of
+20° and 4+70°. After irradiation was completed, the mixtures were separated
into narrow fractions by repeated recondensation in vacuum. Depending on
the volatility of the initial and final substances, the temperature of the mixture
during recondensation was varied from —40° to 250°.

To determine the nature of the substances obtained, the following analytical
methods were used: elemental microanalysis for C, H, Cl, F, and Si (by differ-
ence) (7); determination of the amount of hydrolyzable chlorine and fluorine;
determination of molecular weight, density, refractive index, and molar refrac-
tion. Using the synthesis of known substances ((CyHj;)5SiCl,, C4H;SiHCl,, etc.)
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as examples, it was shown that the analytical methods used make it possible to
establish the chemical composition and molecular structure of new substances.

Thus, the radiation-chemical method is suitable for the synthesis of organosilicon
and silicon-fluoroorganic compounds. It should be noted that this synthesis
is possible in those cases where, upon irradiation of the system, the rate of
polymerization of olefins (fluorinated and nonfluorinated) is lower than the rate
of their addition to chlorosilanes. The radiation-chemical yield (G), like the
quantitative yield of the target product, depends on the molar ratio of the
starting components. At a molar ratio of one olefin molecule per one hydrogen
atom of the chlorosilane molecule, the highest yield (G) of the target product
is obtained. Raising the temperature from +20° to +70° does not change the
yield (G) of perfluoro-(alkyldialkyl)-chlorosilanes (G = 80-100 molecules/100
eV) and arylchlorosilanes.

Table 1
Yield,
Molar %
re- of
Moldduolfirac- C, H, F, Cl, Si, start-
weiglet, tion, %, %, %, %, %, ing
Compound Molealdfitaceal- b.p Hydehlyzabld, cal-F, cal-Cl, cal-Si, cal-prods,
for- weights; tiongu- °C/@6n %, cu- %, cu- %, cu- %, cu- %, cu- uct molecules/100

muld?® n%) fourdtedoundtedfy % fourdtedourdtedoundtedoundtedoundtedisectV
(C,HeREMHE U, 285.59.089. 785/ 3G6182.812.60.520.3539.889.937.527.30.269.8195 190

(C,H7BYBEIBIA01 49.399.5160 17.327.987.98.590.5056.126.867.997.71.376.9880 ~100

(C, HEG) (BBBEI @6539.639.542/ 269928 008.11.551.5142.923.027.026.790.420.585 225

(C, HEQUETAS W30 A4 107, 181025.321.681.50.182.1540.970.885.325.46.8610.085 180
112/752

C, HE [BIBHAE, 235.34.738.887 44.300.590.19.510.4232.082.275.025.221.821.891 1.6

(CsH3MiEG2282 214 49.108.84  50.083.584.08.842.38 50.000.283.573.28 6

(Cx HISHHEIR 577 45.124.64 41.000.68.803.39 40.080.115.125.88 6

(CHOVSRET)  34.084.188- 49.425.095.15.695.53 49.759.659.479.590 165
(20.52p.52) — 94/753 - -

(C.HOLZIB)  48.108.104038.338.938.92.987.57 38.128.384.975.130 160
(25°125° — 146/746.8 - -

(CxHONEOERTIRICL, 38.388.82B745.080.780.56.146.37 45.305.227.867.835 165

(C,HIpm@310  38.388.43  59.330.080.28.953.94 60.160.005.865.770 150
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Yield,

Molar %
re- of
Moldduolfimac- C, H, F, Cl, Si, start-
weiglet, tion, %, %, %, %, %, ing
Compound Molealdfuaceal- b.p HydehlyeabM, cal-F, cal-Cl, cal-Si, cal-prods,
for- weights; tiongu- °C/@n %, cu- %, cu- %, cu- %, cu- %, cu- uct molecules/100
muld?’ n% fourdtedoundtediy % fourdtedourdtedoundtedoundtedoundtedisectV
(Cqy Hg)ﬂiﬂ[&@ 29.339.533- 54.988.968.60.994.65 55.085.020.381.705
75/756 _ -
(Cqy HQ}Q@@W 38.598.826445.220.420.56.296.37 45.4495.227.807.880- 210
(25°)25°% — 115/751.5 . 85
(C, HOMEHYSICL, [[undkAB8049.524.985.15.795.59 50.029.659.219.550- 200
— — 34.72]] 60
(CRLLOARS CHATWELS  [1n2ha] 580021640711 21.0[[un@:.7410.030 50
— 955 25.24]]
(C,BLOORSITE,  [[unflenclea2d. T19.980.79.579.73 29.139.461.381.638 10
— — 66.26(1.55] S
(CoHs)CH,SICL,  [[undR:@6  37.543.983.99.244.22 37.037.104.714.69 4
R R E ) -

* New substances.
** Mp calculated as the sum of atomic refractions.

(G = 6—10 molecules/100 eV ), whereas the yield (G) of (alkyl-dialkyl)chlorosilanes
increases from 8—10 molecules/100 eV at +20° to 160—210 molecules/100 eV at
70°. The high radiation-chemical yields (G), 50—225 molecules/100 eV, of the
target product are due to the fact that the addition of olefins to chlorosilanes
apparently proceeds by a chain reaction.

In the hydrolysis of fluorinated (alkyl-dialkyl)chlorosilanes, the total amount of
hydrolyzable fluorine located in the §-, v-, and a-positions relative to the silicon
atom does not exceed 1—1.5%.

Physicochemical Institute
named after L. Ya. Karpov

Received
1211962

CITED LITERATURE
1. K. A. Andrianov, Organosilicon Compounds, Moscow, 1955.

2. V. Bazhant, V. Hvalovskii, I. Ratuski, Organofiuorine Compounds, Their
Preparation, Properties, and Application, Moscow, 1960.

sovietrxiv.org/items/ru-196201.37389 Machine Translation


https://sovietrxiv.org/items/ru-196201.37389

3. W. Noll, Chemie und Technologie der Silicone, Weinheim, 1960.
4. A. D. Petrov et al., DAN, 126, 1009 (1959); 137, 338 (1961).

5. R. V. Dzhagatspanyan, V. 1. Zetkin, M. T. Filippov, Journal of the
All-Union Chemical Society named after D. I. Mendeleev, 6, 231 (1961).

6. A. M. El-Abbady, L. C. Anderson, J. Am. Chem. Soc., 80, 1737 (1958).

7. A. V. Zimin, S. V. Churmanteev et al., DAN, 126, 784 (1959).
Note: Figure translations are in progress. See original paper for figures.

Source: Math-Net.Ru and CyberLeninka. Machine translation. Verify with the
original.

sovietrxiv.org/items/ru-196201.37389 Machine Translation


https://sovietrxiv.org/items/ru-196201.37389

	Abstract
	Full Text
	Chemistry
	A. V. Zimin, A. D. Verina, L. P. Sidorova, and A. V. Gubanova

	Radiation-Chemical Synthesis of Organosilicon and Silicon-Fluoroorganic Compounds
	CITED LITERATURE


