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ABSTRACT, The electrical conductivity of solid electrolyte RbAg s single crystal was studied
at various temperatures, The four-probe method was used in measuring the conductance with an

2
P8
=
[
fo
o
N dm

ac signal imposed on the specimen. The ionic conductivity was 0. 284 ohm™lem™? at 25°C, and
the activation energy for Ag" ion migration was calulated to be 1.70 kecal/mole. These values
agree well with those reported for polycrystalline samples. Reactions at Ag/RbAgJs interface were
studied by cyelic voltammetry with a silver reference electrode. It was found that silver ion is
reversibly reduced at silver surfaces below zero volt, and iodide was oxidized above +0.67 volt.
The anodic current arising from the oxidation of the electrode was small in magnitude initially’
over a wide range of potential, but, after silver was cathodically deposited on the electrode,
reversing the potential sweep to the anodic direction resulted in a sharp peak of anodic current.
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Fig. 1. Appartus used for growing single crystal
electrolyte. A : Synchronized motor, B : rotating shaft,
C: Pulling apparaus, D: bearings, E :Pyrex tube
(7cm dia.) F :crucible, G : furnace(nichrome wire),
H : asbestos, I:jack, J :constant voltage transfor-
mer, K :vardable transformer, L :small lamp (red,
3 watt), M:frame, N:ecrystal, O: platinum wire
(0.045cm dia.), P :Pyrex glass cover, T : Thermo-
meter,
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Fig. 2. X-Ray diffration specttum from RbAg,ls powder.
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Fig. 3. Rotation of plane-polarized light through cry-
stals of various thicknesses,
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Fig. 4. Conductance measurement of the single erystal
at controlled temperatures. A, B: Current suppling
Jeads (a, b: silver plate electrodes); e, ex: potential
probes; C: steel cover, D: thermistor (2500hm at r.t.)
leads; E: thermometer, T: temperature controller
thermocouple, P: Pyrex tube for sample holder, S:
specimen, H: immersion heater, K: silica gel, L:
spring, M: mineral oil bath, O: stirrer.
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Fig. 5. Cell studied by
working electrode (silver),

cyclic voltammetry W:
R: reference electrode

(silver), C: counter electrode (wound silver~coated
copper wire), S: paraffin sealing.
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Fig. 6. Conductivity of single crystal RbAgJs in the temperature range of 16~150°C.
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Tablel. Conductivity of single crystal RbAgs at
various temperatures,

.4 °C g, ohm~kcm™! | ¢ °C | g, obmlem-1
5.8 0. 248+0. 003 53.6 0. 360
16.8 0.249 58.5 0. 371
20.9 0. 265 62.9 0-372
22.5 0. 270 66.7 0. 396
25.0 0.284 73.5 0.411
25.8 0.285 77.7 0. 426
312 0.295 84.6 0. 450
37.8 0. 307 89.9 0. 468
3.3 0. 312 9.3 0. 497
40.6 0. 318 101.3 0.497
4.6 0. 232 114.1 0.532
47.8 0. 340

Table 2. Comparison of single crystal and poly.
crystalline RbAgd; for conductivity and activation
energy.

Specific conductance | Activation energy
¢, ohm icm™! keal/mole
Single crystal | 0.270+0.3% (12)
0.284+0. 003 1. 70{this work)
(this work)
Polycrystalline| 0.279+0.3% (12) | 1.7 (15)
samples 0.288+0. 003(23) | 1.59(23)
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Fig. 7. Cyclic voltammogram of silver electrode in
RbAgl;. Scan rate, 5SmV/sec; Potential of Ag working
electrode vs. Ag reference electrode, volt.
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