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Abstract

The overall goal of our research project is to study the unfrozen water mass and
mobllity in frozen solls. Frozen samples of standard clays with different adsorbed cations
will be analyzed to determine their surface potential, micro-fabric, and how they interact
with unfrozen water. To be successful, our first step was to develop standard procedures
for sample preparation. During the past six months, we have developed and tested a set
of methods for preparing clay samples, which included crushing source rocks into clay-
sized samples with a suitable grain size distribution and exchanging cations for each
type of clay. We experimented with different crushing methods, including using a ball mill,
and mortar and pestle. Repeatable hydrometer test results indicated that our final
combination of methods will produce clay samples with grain size distributions that are

Figure 3 is a graph of the electroconductivity versus the number of
rinses for montmorillonite. The different electroconductivity values and
number of rinses for each of the salts is different for montmorillonite.
The results show, In some cases, where a decrease In
electroconductivity is followed by an increase. In those cases, the
cause Is due to the use of vacuum followed by the use of just gravity.

| -u When the vacuum is not used, the deionized water is allowed to
Figure 1. ChIorlte (in the form of Ripidolite) before and after crushing. saturate the soil thereby removing more chloride. The same can be
saild about the results Iin Figure 4, which iIs a graph of the

acceptable for future testing. Next, we exchanged the adsorbed cations with Ca?*, Mg+, Results clectroconductivity versus the number of rinses for keolnite. For the
K*, and Na* using chloride salt solutions, and flushed the excess chloride from the soll. The samples have similar specific gravities in the crushed state as shown in Table e e work. or e
Each cation-saturated clay required a ditferent number of flushes due to the changes in 1. Figure 2 is a graph of the grain size distribution curves for four of the five clay the soil sample did not drain The jlisubbobadinolaitiuiatonvs
surface chemistry. Sample preparation may seem simple, but all great research begins samples (the remaining sample is currently being processed) and two heterogeneous sample using dialysis tubing.  For both the kaolinite and
with a sound scientific foundation. _ soll samples that are typical of Alaskan soils (CR is silty clay from the Copper River montmorillonite, the average eleotroconductivity reading after rinsing
Introduction Lowlands, and FS stands for Fairbanks silt). Duplicate hydrometer tests were run for was 8.5 uS Which was less than the targeted 10 uS reading. The
A key element in understanding soll ireezing and thawing processes Is the ability to montmorillonite and kaolinite. The pair of curves for each sample is nearly identical, electroconductivity results for the remaining soil samples are currently
predict the mass fraction and mobility of unfrozen water (that Is, how much water demonstrating repeatability in the test method. Each of the powered clays has a much being processed.
remains liquid at below-freezing temperatures in a soil-water mixture, and how does it finer grain size distribution, which is a product of the industrial crushing preparation.
move) within frozen soils. This research will use a combination of measurement The size distributions of the original rock chip samples suggest that different rock .
technlques to quantlfy reIatlonshlps among hypotheS|zed key varlables m the SO” samples are affected by the samples’ phys|ca| propert|es for instance, their hardness . 100000
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Figure 2. Grain size distributions for four of the five clay sampl
heterogeneous fine-grained Alaskan soills.
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