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ABSTRACT

For the ultimate purpose of mapping, with a high preeision, the iocal electrochemical polentials of an ionic
carrier in nonisothermal conditions, an ionic probe for Ag™ ions, Pt/Ag/Agl, has heen miniaturized to a tip
size of 2030 um, by an electrochemical technique combmed with gas (Ii/solid (Ag) reaction, and its performa-
nce checked by measuring the partial electronic and wonic conductivities of AgS from the ion and electron
blocking cells, Ag/Ag,5/Pt and Ag/Ag,S/Agl/Ag, respectively. The results have [irmly confirmed that (he minia-
turized probe function quite vabdly and be very promusing.
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Fig. 1. Assembly of the minjaturized ionic probe.

AgSH Sl A9 Ag' oo Ar)EHE 298 A7) AR
Agt o|-e4lE PAg/Agle] TAEE o]Felal @ER
A&z, 7)o Agle Agm ol&2] WE(transference
number)7t #12] 14 o] &A= {(H Q) el

$)3) 2#)%-(spatial resolution) g o)X ma A|¢
9la] A7 EErE g2 AMe ol v E wal
Z3Hdisturhance) & HA2Eeb7] s o] Alx g
=7} rleskal Aele) Flew thga) e wwlen
2 271 &2 AFsksieh 4 NaCN(0A7 mol/f) +
NaC0:(0.27 mol/) 2-a&e4] 0.2 mm #~7]¢ PL A=}
ZAAT Aol AFAGHE 20 VAC)E 7hsted Pt 4

o BFEE FEE A Wum F7) AE F,
A Bofofl AgCN(0.26 molf)-S AH7EIE o)l

o
¢

Pt g $Fc2 Ags TR 3] AgE Pt 4 ke
Eol FA7L oF 60umE H=F Hsldeh Agrl 3
=8 Pt Ag L 4764 f=sbaAs g Ag
Heof) AglES wHEgch AglE] FAe a58 e
L* 24, 8=3 Azt 322 z=ud 5 oed 2
dFaAd= o 30 pmZE A Fodck

27 Selectronic probe) @ B3 #lellA] AFE u
Hew & 7154 w8 P 45 Abgehdch ARE4
o|E rh= A8 FlA= B985 Motelr] fsle] 2
15 e} 485 Zmm A7) Az ake 22 A
gfel AjglER §atsle] AREstddch

2.2, FE4HsEel

oe) REolAl AN HE g FAs] el
ghA gl gt vl 9le Celi(I) 3 Cell(l) & 1% 29} ko]
e ELEY

o] Cell& #tz}t 9] 33 o] 2%t LA #-7
Hie Boll Wy FUT 2ezAeld AAF FFA
{Yokogawa 2663)2 43 HAFE T Akl
o2 F olAlA sl ALl Aol el A Ey, K,
E, B/ & 77 ZAslgch o §

‘T:_ = 1T
o ANE AgS AlHe] AHEe
Z_}



olee] R\ 9 BEE

lonic probe

Electremie probe

X

|_..
b) ——|Ag| Ag,B IAgI]Ag

Ealeg, — 1
Ez E?.
/lrL«
Iy

Fig. 2. Configuration of Cell(T) (a) and Cell(II) (b} with
the iomc/electronic sensor circuitry.
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Fig. 3. Experimental setup equipped with a sensor-po-
sitioning mechanism: (a) sample with approp-
riate electrodes; (b} electronic/ionic probe com-
bined as shown in Fig. 1; (¢) alumina rod {4 mm
m dia.) through which a light spring pressure
is applied; (d} heating elemeni (Kanthal wire);
(e) spring to adjust the contact pressure at the
probe tips; {f) micrometer to position the pro-
bes; (g) probe-supporling alumina rod; (h) sen-
sor-supporing-rod holder which transmits mic-
rometering motion.
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Fig. 4. Crass section of an as-prepared ionic probe.
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Fig, 5. Elecirochemical potential distribution, along the
current direction, of electrons (solid circles) and
Ag™ 1ons (open circles) as measured by an elec-
trome probe and ionic probe, respectively, in
the cell arrangement of Fig. 2(a).
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Fig. 6. Spatial variation of n,,+ (open circles) and me
(solid circles) as measured in the circuit of Fig.

2(b).
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Fig. 7. Partial electronic and ionic conductivities of sil-
ver sulfide as a funchion of the activity of neut-
ral silver at 160C. The present results (salid
symbols} are compared with the reported (open
symbols) by Miyatani®.
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