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Effects of water on electrical properties of lunar fines

G. R. OLHOEFT, D. W. STRANGWAY, and G. W. PEARCE

Department of Geology, University of Toronto, Toronto, Ontario

Abstract—The electrical properties of lunar sample 15301,38 have been measured over a period of 33
months in various vacuums to 2 x 10~ torr ai.d in 30-50% relative humidity. After normalizing to
a constant density of 1g/cm’, it was observed that short exposures (hours) of lunar samples to humid
air caused large changes in electrical properties which are reversible to their original values upon
remeasurement in vacuum. Exposure to air for 30 months however, produced changes which were
only partly reversible in vacuum. The vacuum dielectric constant and loss tangent were irreversibly
increased by 14% and 50% respectively (independent of frequency), and the D.C. resistivity decreased
by 86%. These irreversible changes in electrical properties are attributed to alteration of the surfaces
of the soil grains. Measurement of the magnetic properties before and after 33-month exposure to air
found no appreciable change in quantity or state of the iron in the sample.

INTRODUCTION

THE ADDITION OF WATER to a porous insulating material alters the resultant bulk
electrical properties by orders of magnitude (see recent reviews in Hasted, 1973;
Olhoeft, 1975), particularly so in lunar samples. Strangway et al. (1972) and
Olhoeft et al. (1972, 1973) have demonstrated the effects of short-term exposure
(hours) of lunar samples to moisture. They found that water increased the
dielectric constant by tens of percent, the loss tangent by a factor of 50, and the
D.C. conductivity by a factor of 10°. Upon remeasurement in vacuum, the lunar
samples were observed to recover to the original values of their electrical
properties.

Such short-period exposures of lunar samples to moisture have been found to
cause irreversible changes in other properties, such as the specific surface area
(Cadenhead and Stetter, 1974; Holmes et al., 1974; and others). Taylor et al. (1974)
and others have observed the formation of akaganeite (BFeOOH) from iron with
one or two days exposure to water vapor and in the presence of lawrencite. It is
the intention of this paper to present the long-term exposure effects of moisture
on the electrical properties of lunar samples.

EXPERIMENTAL DATA AND PROCEDURE

Lunar sample 15301,38 is a sub-1-mm fines fraction of soil returned from the moon in DB 173 in
SRC 2 (LSIC, 1971). The SRC failed to seal properly upon the moon; thus, the sample was exposed to
spacecraft and terrestrial atmosphere for several days. The sample was processed in the positive
pressure dry-nitrogen (less than 25-ppm water) processing lines of the Lunar Receiving Laboratory
and stored in dry nitrogen for 1 yr prior to the initial measurements.

Experimental procedures have been described elsewhere (Olhoeft et al., 1974). The sample was
transferred from storage in dry nitrogen to the vacuum chamber while under a positive pressure dry
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