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ABSTRACT. The silver selenide electrcde has Leen prepared and its properties as an indicating
electrode for silver ion have Lkeen investigated. Epoxy resin was used as a filler of silver selenide
electrode. Silver metal plate was directly connected with the membrane of the electrode and the
silver paste was used as its binder.

The sintered electrode was more sensitive and stable than the pressed electrode, and the silver
selenide electrode more sensitive than the silver sulfide electrode to silver ion. The linear relation-
ship between the electrode potential and logarithmic concentration of silver ion has been observed
down to 1078M for the electrode. Several heavy metal ions except mercuric jon did not interfere
this linearity, but halide, cyanide, and thiccyanate ions did intensively interfere owing to the form-
ation of silver compounds and complexes.

This electrode has been applied to the potentiometric titration for determining halide fon. It is
<oncluded that interferences from CN-, SCN-, S~, I, Br~, CI- and Hg?®" ions are detrimental to
the practical use of the electrodes for measuring pAg.
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Fig.1, Cross-section of silver selenide electrode.
(1) Ag:Se membrane  (2) silver paste (3) silver
plate  {4) plastic tube {5) epoxy resin (6) silver
wire (7) cork stopper.
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Fig. 2. {a) Sensitivity of electrodes to silver ion{ionic
strength non-controlled-solution): O ;sintered Ag:Se
electrode, @; Sintered Ag:S electrode, pH=6.1,

(6) Sensitivity of electrodes to silver ion{ionic streng-
th controlled solution): O;sintered Ag:Se electrode,
@, sintered AgoS electrode, pH=6. 1, #=0.1 (NaNOs).
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Fig. 3. Sensitivity of sintered selenide electrodes to
silver ion according to sintering temperature change:
sintering temperature; (1} 500°C, (2) 400°C (3) 300

°C, (4) 200°C,
£=0. 1(NaNO,).

(5) room temperature, pH=6. 1,
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Fig. 4. Influence of pH on silver ion, (1) —log
(Ag")=1, (2) —log(Ag*)=2, (3) —log(Ag*)=3,
(@) —log(Ag*) =4, (5) —log(Ag*)=5

E ¥9dAd pHE 104 1L 0Alel 2 W3R
e W AN ENE Fig. 49 3ot Fig. 40]A
R upg) o] 2ol Fx 24 pHE4.0
~6. 0897 A4 pHU & B Fn 53] 107
~10*M L= A pHYgGo] 3.0~9.09) 8
2 Y9 E B Eet



284 FOHENE - BATRSR - =M
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Fig. 5. Potential response to silver ion at the cons-
tant pH,
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Fig.6. Influence of ionic strength on silver iom :
(pH=6.1).
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Fig.7. [Interference of mercuric ion: pH=4.0~
6.0, u=0.1(NaNOQs).
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Fig. 8. Response of silver selenide electrode to
mercuric fon: pH=1.1, 2=0.1L
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Fig.9. Interference of lead and cadmium : pH=5.5
~6.0, #=0,1,
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Fig. 10. Interference of cyanide ion: pH=86. 0~9.0,

£#=0.1
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Fig.11. Interference of thiocyanate ion.
$#=0.1.

pH=6.0,
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Fig. 12, Response of silver selenide electrode to
thiocyanate ion: pH=6.0, x£=0.1.
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Fig.13. Influence of pH on thiocyanate ion: p=(.1.
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Fig.14. Interference of bromide ion: pH=6.2, u=
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Fig.15. Interference of iodine icn: pH=6.2, p=
0.1
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Fig. 158. Interference of chloride ion: pH=6.3,
£=0.1.

e Hoz vee £ Q.

RT
nk

;= X0l Agte] BFE, q; & Wio)e
o] %%, R T,F, & 4350 34 Ne-
rnst equation 2] A, 2 Yol L9 LA,
m = o] 29 YAIko| e}, Selectivity ratio
<l K; & Killand 8] 554 519} o] Salq 4
A7z AFEAR 5 ALY g 2t o7
7hA] <%kol 28] ARG} ol ZEF o
3t zAke EA 3 oko] 29 selectivity ratio

E=E,%+ In(e,+K;;(a;) ™)

B8Ok e

1 1 [l 1
1003 104 105 166 107
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Interference -»f sulphide ion: pH=g =

Fig. 17.
e={, L.
380

320r
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Fig. 18. Interference of cupric ion: pH=".2, u=0. 1.
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Tablel. Selectivity ratio of cation.

Intf. fon | Hg | Pi¢ | Cu | Cav

obsvd. value 1. 5 10°2}3. 0% 1074]8. 1X 1052, 5 10°3

Intf. ion: Interference ion, obsvd. value: abserved

value.
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Aerx A #o| 7HE3tel

KCl, KBr = KCl, KI 2¢842) A¢iE884
AN AN E Fig. 21, 2264 HeAE A
2ol AAY Aol gloiA Clol A &3e
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440t
380}

>320r

{
260t Eq. point { ]

200}

40

2 1 1 1 1 1 1 Il ) 1 s L)
1234 56 789110112
10-2M KCI, KBr{ml)
Fig. 19. Titration curve of 10-2Af AgNO; with 1072
M KCl and 1072 M KBr using the Ag:Se electrode
at pH 6. 5.
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Fig. 20, Titration curve of 1072 Af KCl and 1672M
KBr with 10-2 M AgNQ; using the AgSe clectrode at
pH 6.5
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Fig. 21. Titration curve of the mixed solution of
10-2M KCl and 10-2M KBr with 10°2M AgNO;
using the Ag:Se eiectrode at pH6. 5.
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Fig. 22. Titration curve of the mixed solution of
10-2 M KCl and 102 M KI with 10-2 M AgNQ,; using
the Ag,Se electrode at pH 6. 5.
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