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The effects of water on the electrical properties of porous or
granular materials are numerous. Four parameters (amount of water
relative to the specific surface area of the host material, the
concentration and type of impurities in the water, temperature, and
. pressure) primarily det2rnine the state of the water: 1) free liquid
- water, 2) solid structured ice (or hydrate), and 3) vicinal (the water
of restricted mobility and freedom near an interface, possibiy
structured water). A fifth parameter, frequency, determines which of
several vwater related mechanisms will be observed in the electrical
properties. : :

Figure 1 illustrates the effects of representative water related
‘mechanisms on the electrical properties of permafrost. The permafrost
is approximately 50% by volume water and ice with the remainder being
nonsmectite clays and a trace of organic

materials. The dielectric constant - o Tu] & [ v [ w
(dotted 1ine) and loss tangent (soiid i '\; o B
1ine is the total loss, dashed line is .

without DC conductivityoloss) are shown z o1

versus frequency at -10C, 162 kPa, and -

1750 kg/m3. The regions labelled above 8 !

‘the figure outline the frequencies for vl ;

which various mechanisms dominate. D is 5 !

the region of ionic conduction {DC con- 3

ductivity) through the untrozen water & o} " S y
sheath surrounding the clay particles. FeRudrnosT h
M is a Maxwell-Wagner type of colloidal . ‘
response due to the interaction of the e e e o e . R

~ unfrozen water with colloidal clay ' racouency (n2)
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