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It is generally believed that successive hydrogenation of CO on interstellar icy grains
is key process to produce significant amount of methanol (CH3OH) and formaldehyde
(H2CO) that have been observed. Hiraoka et al. (2002) examined the hydrogenation
of pure CO experimentally but found no evidence to explain the observed abundance
of H2CO and CH3OH in molecular clouds, with only very low yield of H2CO and no
CH3OH. Our group has shown experimentally that the hydrogenation of CO on H2O
ice is very efficient, producing H2CO and CH3OH under the conditions of molec-
ular clouds (Watanabe & Kouchi 2002, Watanabe et al. 2003). However, the effect
of surface composition on hydrogenation reactions remains open for discussion. It is
therefore desirable to compare the CO hydrogenation mechanism on H2O ice with
that on pure CO.

Apparatus for SUrface Reaction in Astrophysics (ASURA) was newly designed and
built. The ASURA consists of an atomic source chamber and main chamber in which
Al substrate is mounted on the cold head of He refrigerator. After deposition of pure
solid CO or CO-H2O mixed ice at T=8-20 K, atomic hydrogen with a flux of 5x1014

cm−2 s−1 was irradiated. During exposure to H atoms, IR spectra were measured by
FTIR.

We found that hydrogenation proceeds efficiently on both pure solid CO and CO-H2O
mixed ice below 12 K, but the rate of reaction on pure CO decreases significantly at
15 K compared to CO-H2O mixed ice. Hydrogenation of CO at 12 K and above is
found to be promoted by H2CO and H2O molecules on the CO surface.


