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Solid/ liquid coexisting systems have found many
applicaions not only in basic physicd chemistry but also
in applied chemistry. As g/stems, cdled durries or pastes,
have ahigh solid content and the aeaof the interfacebe-
tween solid and liquid phasesis extremely large, the liquid
layer is influenced by the solid phase. Such systems are
used frequently and are important in various fields of ap-
plied inorganic chemistry, such as batteries, ceramics,
metal refining, etc. However littl e research has been done
on the chemicd properties for powder/ agueous eledro-
lyte solution systems that contain liquid phase in lessvol-
ume fradion than that of solid phase though suspensions
and colloidal solutions have been studied extensively.
Recently, we have focused the anomalous behavior of the
severa kinds of the halide hydrate melts, in which the
hydration structure is extremely changed by the intensive
ionic interadion (1-2). In this paper, we introduce the
anomaly of the hydrate in the several measurements of the
eledricd conductivity and thermochemicd properties for
the existing system consisting of inorganic powder and
halide hydrate melts. We discussd the influence of the
properties of the solid phase to the melting behavior of the
hydrate nea the solid.

Inorganic powders used as the solid phases were
high-purity a-Al,O; supplied from Showa Denko K. K.
The physicd aspeds of them are shown in Table|. The
methods of pretreament and charaderization are the same
methods as described elsewhere (1). We used CaCl,, and
CaBr, hydrates as a liquid phase. Each hydrate was pre-
pared from guaranteed reggents. Each concentration of the
hydrates is sown in Table II. For eathh measurement,
powder was mixed thoroughly with hydrate melt in an
alumina mortar and was immediately molded into a tablet
with a diameter of 20 mm under the presaure of 52 MPa
for 30 min. After molding, an AC impedancefor the paste
sample was measured in the frequency range from 5 Hz to
13 MHz from 20to 60°C in a heaing processwith a Hew-
lett-Padkard 41927 LF impedance analyzer. The volume
fradions of the liquid phase were ranging from 10.9 to
48.0 vol%. The gplied voltage for measuring the @n-
ductance was 0.6 V. The details of measuring methods
and cdculations for the dedricd conductivity and the
adivation energy are described in Ref. 1.

Hydrate melts having melting point at ambient tem-
perature show an abrupt change of the cnductivity
around their temperatures, since the ionic conduction was
impeded by the solidificaion of the hydrate melts below
melting point. However, such “normal behaviors’ were
changed by the mexistence of the powder as the solid
phase. According to the temperature dependences of the
eledricd conductivity of the hydrate melts, the arupt
change is observed for a-Al,O; powder/ CaCl,- 6H,0
and CaBr,- 6H,0 coexisting system due to the phase tran-
gtion (melting) of the hydrates. However the transition
point varied toward the lower temperature and the residual
relative anduction incressed with the decresse of the

hydrate content. The lowering of the transition point is
enhanced for a-Al,Os; powder/ CaBr,- 6H,O coexisting
system, and at the liquid content range below 20 vol%, the
transition point was not observed, as siown in Figure 1. It
is suggested that the ionic conduction remained nea the
solid phase below the melting paint, and it depends on the
ionic spedes. The variations of AE, with apparent aver-
age thickness (= total volume of liquid phase / total sur-
face aeaof solid phase) are shown in Fig.2. The value of
AE, incressed with a deaease of the gparent average
thicknessin the system containing CaCl,- 6H,0. On the
other hand, the minimal point of AE, was observed at ca
50 nm of the average thicknessof the liquid phase for the
system containing CaBr,: 6H,0. It is suggested that the
lower value of adivation energy was caused by the disor-
dered structure of the CaBr, hydrate nea the solid surface
because of the relatively wedker ionic interaction between
caion, Ca®*, and anion, Br’, was not kept due to the influ-
enceof the solid phase.
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Fig.1. Variation of the transition point of the electrical
conductivity for a-Al,O3z powder/ CaCl, and CaBr, hy-
drate melts coexisting systems. Specific surface area
of solid phase: 0.6 m“/g.
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Fig.2. Variations of the activation energy of the elec-
trical conductivity for a-Al,Oz; powder/ halide hydrate
melts coexisting systems. Specific surface area of
solid phase: 0.6 m?/g.



