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Construction of Solid-State Cobalt( II ) lon-Sensor Utilized Monodispersed
Ag,S and CoS Particles by Homogenious Precipitation
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Hiroki OHURA *

Abstract

In order to examine the response characteristics of a cobalt (II) ion-sensor (Co( Il )-ISE) with a solid — state sulfide
membrane, several kinds of mixed sulfidis of silver and cobalt were prepared by different methods. Consequently,
Co (II)-ISE fabricated by fine particles Ag,S and CoS powders (ca. 1 um diameter) formed from homogeneous
precipitation showed a much better response than those of other methods. The Ag,S and CoS particles were
synthesized from a mixed solution of thioacetamide with and without urea, silver nitrate and cobalt nitrate,
respectively, at 70 °C over 2h period. The electrode showed a near-Nernstian response to Co’" in the concentration
range from 10 and 10" mol/l, and found to have several fairly well such as short response time, reproducible

potential stability and life-time. It was assumed that fine Ag,S and CoS particles prepared by homogenious

precipitation method could play an important role in the performance of such an electrode.
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Table 1 Solubility product of heavy metal sulfide (MS)*

Ag' | Pb* | cu* | cd* | N Zn** Co™*

18.5(a)
24.0(B)

21.6(a)
23.8(B)

20.4(c)
24.7(8)

pKy | 492 | 279 | 481 | 26
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Fig.l Cross — section of Solid-state
Co( 1) ion sensor.
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Fig.2 Potential response of cobalt ion sensor fabricated

using a mixture of Ag,S and CoS particles by TAA.
Weight ratio of Ag,S to CoS particles, (1)95:5;
(3)50:50

(2)80:20 ;
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Fig.3 Reproducibility of potential response for Co?" ion-sensor at
a day interval.

Elapseoftime(day):ozl; O 2, 0:3; .:20

The sensor is the same as indicated in Fig.2 (1) and was allowed to
stand for in contact with air.
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Fig.4 Reproducibility of potential response for Co** ion-sensor fablicated

by using commercial Ag,S and CoS powder (95:5).
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Fig.5 Reproducibility of potential response for Co**
ion-sensor at fabricated by using Ag,S and CoS particles

by Na,S. Elapse of time(day):@:1; [1:2; 43
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Fig.6 SEM micrographs of CoS and Ag,S particles.
(1)Commercial CoS powders; (2)CoS powders synthesized by
NazS; (3)CoS powders synthesized by TAA; (4)Commercial
Ag,S powders; (5)Ag,S powders synthesized by Na,S

(6) Ag,S powders synthesized by TAA
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Fig.7 X-ray diffraction pattern of CoS powders.
(1)Commercial CoS powders; (2)CoS powders synthesized
by Na,S; (3)CoS powders synthesized by TAA
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Fig.8 EPMA photographs of electrodes fabricated using a
mixture of particles Ag,S : CoS =95:5 weight ratios by different
synthesized method.
(1) Mixture of commercial particles ; (2) Mixture of particles synthesized
by Na,S; (3) Mixture of particles synthesized by TAA;
(4) Mixture of particles synthesized by TAA Precipitation
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