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A Electrochemical Study for Manufacturing of Practical
Reference Electrode
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Corrosion Laboratory, Korea Maritime University

It is desirable that manufacturing of reference electrode is easy and price of it is also in-

expensive in an economic point of view.

In this study it was investigated by electrochemical method whether or not some kinds of

electrodes (pt, Ag, Cu, Zn) are compatible with reference electrode and results obtained were as

follows.

1. The natural potentials of threse electrodes don’t obey with Nernst equation and is the poten-

tial formed by oxidation and reduction reaction between these electrodes and some ions of

solution.

2. The natural potentials of these electrodes shifted to negative direction with increasing the

concentration of NaCl solution.

3. Pt and Zn electrodes showed especially the same characteric corresponding with the reference

electrode (saturated Calomel electrode)

4. It is suggested that these electrodes can be used with reference electrode, especially Pt,Zn

electrodes are suitable to reference electrode in natural sea water.
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Fig. 1 Manufacturing process of experimental
reference electrodes.
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Fig. 2 Experimental apparatus.



RAEERES Ffol MY BE(LBE FE 125

9 g Holgd AT 2ePn WEY EEEE
(REDS) S HAHES Stockholem#iiyel ol @i
Tz N WE7 95 RES @, REE Ol
adstg ks

ABRIEHS KRiGAGHE : 20~25C)F FMs
. 181 He EEEHOZANY BUEFEMES
o7 gt AR L AN BREEMA WE HRE
fre] WLE BEST Frpel mute] e HHKRE
WEMEE EFESQT 21 HikY EEEmeS
EHERGRES TEEBRS Ton Y F
Qv HEFH(EHNZATHEIOZ 73 K59
SEfEY wn EESQS. & oue EHEME
(REHHS BHMEC] FoloF stna Kkigkhol
A RE EUE JEE HeSGemsEA) S
- EICREEBBESTER)S At 121
MERSS T BAC MoK o9 BEE
Wel BARLE BHEAERZ MEs A

3. BERB %

KA HEEHol #He KBS Pst7] fiol 94
HETHe il WA dolE LEV Adn
AzrEo] Aok WEEEE RESH Astd AHE
He HeEEke ez oI 22 BiE
NAALS 27sT ekt ?

D) £@EEHS TEEHEEVEHM Nernst THE

#R E-E+ibIn Cold g@eles @ C7
B EE WMoYl do TEREEN Be K $
& RHMOE BMUCY (B: WHEM, E @ ik
WS C: G &9 B

2) EirES WEst7 Aol s2E BB
AME HEEES FESA AT A F EEE
Mo VI WS WERE) HA EE fH
£ W4 AW BALF FASHe BEEIEE
g 7tAot ek Fig. 3918 & & Aol G
Eikol % T WA QRS WiRot T
£ HSA e ORI Bl M3 AR

— *ideal non-pol-| -~
arizable E,

Y

---- -ideal polari-
zable E. -E

Fig. 3 Schematic diagram representing differential
point between ideal nonplarizable electrode and
ideal polarizable electrode.

¥ Ao Wish BAS SEHE BESHIE B
3 gtmeyol oh.

3) MMEE7 The Holok Toh WMAHL
g glolyl AANE ol® immol A EALE WA
¢ W RES EEE AP EEEES Ag o
ok,

D EET BEAE —E mENA —E &
fr& Ebd # flojo} wet.

5) Fiffiol S@she Rl BT Mirol HH
o #Hgel EHE R Folth

4. REHR X FE

BigEFEWHS L wheh Lol FriAe A
a7zie] WE #HEE VA JeBz oEe xR
& NEde Bl vtz YHAHe An
F BHolMe ¢4 fEHo2A ZtPojop ¥
EAMY 2UA AW FH@oIA B wiEH
Z FapkiEel AEAE HEY BHeE HREN
o Mpol thdte EEEIG

Fig. 4ol e 25 F 9 BES RumgAkdol abil



126 g2 A8 AW A3E 1989. 9

oot} Ag T TR dam
:77’ ‘\.\.s‘———‘__.

>

= Pt J103
'.:'0.15" .

.2.‘:" o/‘/ —_—

£} Zn l 1104
— -0 )

o A e &

5 e 05
g Cu

025F .

(=]

S&bmerg?'ed tlu'm e(dusy)

Fig. 4 Variation of natural potential as a function
of submerged time
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Fig. 5 Potential—pH diagram of Pt, Cu, Ag, Zn
electrodes(The circlet indicate natural potential
area)
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Fig. 9 Variation of cathodic poalrization curves
with scanning speed drawn by experimental
reference electrodes.
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Fig. 11 Cathodic polarization curves of copper alloy
drawn by experimental reference electrodes.

Fig. 12 Anodic polarization curves of Ag/AgCl
electrode drawn by experimental reference
electrodes.

Table. 1 Comparison of polarization potential value
on the cathodic and Anodic polarixation curves
(20uA) drawn by saturated
experimental reference electrodes.
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