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Study of Chemical Properties of Ice Surfaces at Low Temperature

Il. Purpose and Necessity of Research

1. Purpose of Research

O Study of fundamental principles and mechanisms of chemical reactions on
ice surfaces.

O Application of the knowledge of ice chemistry to understanding for
chemical processes on ice occurring in polar atmosphere, stratosphere, and
outer space.

2. Necessity of Research

O Understanding of chemical reactions on ice surface can improve the
knowledge of physics and chemistry in polar region, atmosphere, and

space.

O By collaborating with polar researchers, the results of this proposed study
can improve the scientific analysis of the observation data acquired from
field studies and the accuracy of simulation models.

O To find the origins and solutions of earth environmental problems.

1. Contents and Resulis of Research

1. Study of Molecule-Ice Interaction

O Preparation Conditions and Properties of Ice Films

In the beginning stage of research, we checked the experimental
apparatus to be used for the formation of high-purity ice films in
ultrahigh vacuum conditions. We examined and established the conditions
for forming ice films with desired morphology and thickness.

The structural properties of a crystalline ice film surface was studied.
Ammonia molecules (NH;3) were deposited on a crystalline ice surface, and

the interaction between ammonia molecules and the ice surface was



examined by reflection—absorption infrared spectroscopy, temperature
programmed desorption, and Kelvin workfunction probe. The surface
density of dangling OH on the crystalline ice surface was estimated.
O Selection of Target Molecules

We examined the candidates for acidic, basic, and ionic molecules
available for studies in the high vacuum condition. The molecules of
importance in polar atmospheric and stratospheric atmospheric chemistry
include SO, NO,;, CFC compounds, HCl, and NHs. To examine the ice
surface property, NH; was chosen as a target molecucle because of its
property to make a hydrogen bond with a water molecule.
O Experimental Methods

We checked that reactive ion scattering, low energy sputtering,
reflection—absorption infrared spectroscopy, temperature programmed
desorption, and Kelvin workfunction probe can be adequate methods for ice

chemistry research.

IV. Application Plans of Research Results

O Future application of the present result includes the study of the effects of
external energy input on ice film properties such as the interaction between
low energy electron beams and ice films.

O The information about the mechanism of chemical reactions of ice can be
used to better understand the chemical links between reactions on polar

atmospheric ices and pollutions in the polar region.
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