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Table I gives a summary of results in pK’.
Concentrations were expressed in moles per liter
and the range was 0.0018 to 0.0035 molar. K’
for phenol and for p-methoxyphenol was deter-
mined by the same procedure in pure water in
order to provide a comparison of degree of disso-
clation in the two solvents. These results are
given in Part B of Table I. The concentration
range used in pure water was 0.002 to 0.005 molar.
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The Determination of Silicon in Relatively Non-
volatile Organosilicon Compounds

By H. GiLmay, R, N. CLarg, R. E. WiLEY axp H. DI1EHL

In connection with a study of organosilicon
compounds a need arose for a rapid and precise
method of analysis for silicon. The general pro-
cedures for the analysis of silicon in organosilicon
compounds have involved the oxidative decom-
position of such types to silicon dioxide. The re-
agents used have been fuming nitric acid,! a
combination of pyrolysis and atmospheric oxida-
tion,? sulfuric acid and potassium permanganate,?
concentrated sulfuric acid,* and sodium peroxide
in the Parr bomb fusion procedure of Schumb
and co-workers,® which is broadly useful for all
types of organosilicon compounds.

We have found that heating with 609, per-
chloric acid is a rapid and accurate procedure
for the quantitative conversion of silicon in rela-
tively nomn-volatile organosilicon compounds to
silicon dioxide. A modification of this method
which may be useful for some compounds which
oxidize very easily is to use a nitric acid-per-
chloric acid mixture. Mixtures containing nitric
acid have been used for the quantitative analysis
of tin in organotin® compounds, and for lead in
organolead® compounds. The general use of
perchloric acid for the destruction of organic mat-
ter, alone and mixed with nitric acid or sulfuric
acid, has been reviewed recently by Smith.”
Attentiont is called specifically to the fact that
609% perchloric acid is used in the procedure now
described rather than the 729, acid. The oxida-
tion potential of the acid is thus kept relatively
low at the start and increased gradually as the
temperature is raised and the acid concentrated.

«li Friedel and Crafts. A nn., 136, 203 (1865).

{2) See, Polis, Ber., 19, 1024 (1886) for an account uf the procedure
by Ladenburg.

(3) Polis, ibid., 18, 1540 (1883).

(4) Kipping and Lloyd, J. Chem. Soc., 79, 449 (1901).

(6) Marvin and Schumb, THis JoUrRNAL, §3, 574 (1930); Schumb,
Ackermann. and Saffer, ibid., 60, 2486 (1938). See, also Tseng and
Chao, Science Repts. Natl, Univ. Peking, 1, (No. 4) 21 (1938) [C. A.,
81, 655 (1937)]; Gilliam, Liebhafsky and Winslow, THIS JOURNAL,
63, 801 (1938); and Whitmore and co-workers, 7bid., 68, 480 (1948).

(8) (a) Gilman and King, THis Journ~aL, 51, 1213 (1929); (b}

Gilman and Robinson, tbid., §0, 1714 (1928).
(7) Smith, /nd. Eng. Chem.. Anal. Ed., 18, 257 (1946).
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The oxidation of organic matter then proceeds
smoothly and with a minimum of carbonization.

Experimental

Procedure (A).—About 0.2 g. of the organosilicon com-
pound is weighed out in a platinum crucible, and then 5 cc.
of 60%, perchloric acid is added. The crucible and contents
are placed in a clay triangle supported on a porcelain cas-
serole; this air-bath is then heated with the full flame of a
Meker burner until all of the acid has evaporated and all
fumes of perchloric acid have disappeared. The crucible
is then ignited to constant weight. The total time required,
including initial weighing of sample and final weighing of
silicon dioxide, is about three hours. It was shown, in
several control analyses, that the precipitate formed by
ignition is silicon dioxide by treatment in a customary
manner with sulfuric and hydrofluoric acids and weighing
the empty crucible. In some fifty analyses there was no
violent action using the perchloric acid method of oxidation.
When many determinations are to be made attention
should be paid to the hazard resulting from the condensa-
tion of perchloric acid on combustible flues. Wood satu-
rated with perchlorates burns vigorously and has even
produced explosions when heated. A simple device to cir-
cumvent this difficulty is a so-called miniature laboratory
fume eradicator.’

Procedure (B).—The only essential difference between
this method and Procedure (A) is the admixture of 2 cc. of
concentrated nitric acid with the 5 cc. of 609 perchloric
acid. During the initial application of heat there may be
foaming with this mixture but this can be corrected by
reducing the heat or removing the burner until the foaming
subsides. The foaming sometimes leaves a ring of froth
near the top of the crucible. When this happens, the
froth can be washed down with about 3 cc., of 609, per-
chloric acid after the initial evaporation. Then the mix-
ture is again evaporated to dryness.

The results of a few representative analyses are given.

TaBLE I
RESULTS OF ANALYSES
Proce- o Si
Compound dure Caled. Found
Tetraphenylsilane A 8.35 8.31 8.37
B 8.30 8.36
Triphenylsilanol A 10.23 10.24 10.29
B 10.21 10.16
Methyltriphenylsilane B 10.22 10.20 10.27
p-Carboxyphenyltrimethyl-
silane A 14.43 14.29
Triphenyl-2-thienylsilane A 8.19 8.19
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Acid-Catalyzed Alkylation of Isoparaffins with
Alcohols

By J. D. Gisson, R. C. CoLE anD M. P. MATUSZAK

Tables I and 1I summarize data obtained
several years ago in experiments on the acid-
catalyzed alkylation of isoparaffins with aleohols.
£-Butyl alcohol reacted readily at room tempera-
ture; i-propyl aleohol, at 50°; n-butyl alcohol,
not even at 50°.



