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There is considerable discrepancy in the reported 
values for the Si-C bond energy. Pauling1 gives a 
value of 57.6 kcal./mole for crystalline carborun­
dum, whereas Gilman and Dunn2 calculate a value 
of 75.0 kcal./mole using newer heats of atomization 
for carbon and silicon. Thompson3 found an 
average value of 64 kcal./mole for the Si-C bond in 
polydimethylsiloxanes. In order to add to the 
information available, it was considered worthwhile 
to calculate the Si-C bond energy in some alkyl­
silanes from heats of combustion recently obtained 
at this Laboratory.4 

Table I lists the heats of formation for the alkyl­
silanes and the energies calculated for the Si-C 
bond5 using the elemental heats of atomization 
and other required bond energies given by Gilman 
and Dunn2 and by Thompson.8 Except for vinyl-
silane, the values in the last two columns of Table 
I agree very well. The heats of formation differ 
slightly from those originally reported by Tannen­
baum, et al.* Corrections were made for the newer 
value of the. heat of formation of amorphous SiO2 
( — 208.14 kcal./mole) formed in the combustion 
process as calculated by Thompson from the data 
of Humphrey and King.6 The heats of vaporiza­
tion of triethylsilane and dimethyldi-w-propylsilane, 
not previously measured, were estimated from 
Trouton's rule. 

There appears to be a definite dependence of Si-C 
bond energy on the nature of the alkyl group joined 
to the silicon. The maximum estimated uncer­
tainty in the measurement of the heat of com­
bustion was — 1.5 to +0.5%. This could result in 
a maximum error in the heats of formation of from 
12 to 30 kcal./mole depending on the heat of com­
bustion of the alkylsilane.4 However, either the 
data are considerably more accurate than the un­
certainty indicates, or the same relative error was 
involved in each determination, for there is little 
scatter within the methyl and ethyl series. It 
therefore appears that the trend observed in Table 
I is too large to be dismissed as within the experi­
mental error. 

Although no simple propylsilanes were investi­
gated, a value of 57 kcal./mole for the Si-propyl 
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H E A T S OF FORMAT 

Compound 

(CH3)2SiH2 

(CHa)3SiH 

(CH3)4Si 

C2H6SiH3 

(C2Hs)2SiH2 

(C2H6)3SiH 

(C2H6)4Si 

»-C4H,SiHa 

n-C4H»SiHs 

CH 2 =CHSiH 3 

(CHg)2Si(W-C3H7), 

TABLE I 

ION AND S I - C BOND 

SILANES 

A/ / fo rm, 
kcal./mole 

Liquid Gas 

- 4 7 - 4 2 

- 0 6 - 6 0 

- 7 5 - 6 9 

- 2 6 - 2 1 

- 4 3 - 3 0 

- 4 7 - 3 9 

- 4 7 - 3 7 

- 3 1 - 2 4 

- 3 2 - 1 4 

4 - 1 + 6 

- 5 0 - 4 1 

ENERGY OF ALKYL 
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° The C = C value was calculated from A/ft„rm C2H4 (g) 
= —12.57 kcal./mole, C-H energy = 98.1 kcal./mole, and 
heat of atomization of C = 170 kcal./mole. b The Si-Pl 
value was calculated from AHtorm SiH4 (g) = —14.87 kcal./ 
mole and heat of atomization of Si = 88.0 kcal./mole. 

bond was obtained from a plot of the average Si-C 
bond energy vs. type of alkyl group. Using this 
value along with the value of 74 kcal./mole for 
Si-methyl, the average Si-C bond energy in di­
methyldi-w-propylsilane would be 65 kcal./mole 
compared to a value of 61 kcal./mole actually 
found. 

These results are similar to those obtained in 
studies of the bond dissociation energies of tetra-
alkylsilanes. The activation energy for the ther­
mal decomposition of tetramethylsilane was found 
to be 79 kcal./mole,8 whereas the values for tetra-
ethylsilane and tetrapropylsilane were 50.5 and 
46.0 kcal./mole, respectively.9 
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In the course of recent work2 it became neces­
sary to determine the solubility of phosphine in 
water and aqueous solutions. Because of the low 
solubility, the solubility coefficient was determined 
by measuring directly the concentration of gas in a 
saturated solution, rather than by the usual pro­
cedure of measuring the pressure decrease upon 
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