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Stable Si-H Groups on Silica Surfaces

By C. MorRTERRA and M. J. D. Low*
(Department of Chemistry, New York University, New York, N.Y., 10453)

It is well known that silica surfaces can be methy-
lated by reaction with methanol! The surface
Si-O-Me groups which are formed are stable and
cannot be removed by pumping unless quite high
degassing temperatures are used. However, when
methylated Aerosil was degassed at 750°, the
infrared bands due to the stretching vibrations of
the methyl groups declined rapidly; simul-
taneously, a strong band appeared with a maximum
near 2280 cm.~l. This is shown by the example in
Figure 1. Spectrum A of a methylated Aerosil
shows only the bands of the methoxy-group.
After heating 4% vacuwo for 1 min. at 750°, the
2280 cm.—* band appears (spectrum B) and grows
on further heating (spectrum C).
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FiGure 1. Infrared spectra of Si-H groups.
A methylated Aerosil. B: after heating at 150° for 1 min.
in vacuo. C: after heating at 750° for 9 min. in vacuo.

We believe the 2280 cm.~! band to be caused by
Si-H groups which were formed on the surface.
This assignment is supported by the following
observations. (a) The frequency of the band falls
in the 2300—2100 cm.~! range found for Si-H

stretching frequencies.?:* (b) The reaction of
Aerosil with CD,OD results in the formation of
Si~OCD, groups; a spectrum is shown in Figure 2,
trace A. Upon heating at 750°, the OCD, groups
are destroyed and a strong band is formed near
1650 cm.71. The ratio 2280/1650 = 1-38 is in
good agreement with that expected for vsiu/vsip
for isotopic substitution. (c) The species absorb-
ing at 2280 cm.~! is eliminated by heating the
sample in oxygen; H O is formed.
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Fi1GURE 2. Infrared spectra of Si-D groups.

A: Aerosil methylated with CDZOD after heating at 750°
for 2 min. in vacuo. B: after heating at 750° for 11 min.
in vacuo. The 1650 cm.~1 band is superimposed on a
troad absorption of the adsorbent.

The surface Si—H groups are stable in oxygen at
350°; in vacuo, they decrease only slowly at 750°.
The mechanism of generation of the Si-H groups,
and the properties of the latter, will be reported in
detail elsewhere.
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