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Measurement of Calcium Contents in Molten Nickel by Using Oxygen Sensor with Auxiliary Electrode

Minoru Sasase, Norio Taxanasui, Toshio Taxaoka, Yoshiteru Kikuchi
Yoshihiko Kawa1, Kenji Mitsunasui, Toshio Nacatsuka and Chikayoshi Furura

Synopsis :

A sensor to determine calcium contents in molten metal is examined. The sensor is constituted of an oxygen sensor

with an auxiliary electrode which is surrounded with a cap made of silica. 0.02 to 0.1 mass% of calcium contents in
molten nickel can be detected by the sensor. Relation between calcium contents in the molten nickel and electromotive
forces of the sensor can be expressed as following equation :

EMF/mV = —173log[%Cal —423+18

According to discussion on the basis of thermochemistry, it is revealed that the sensor acts as a chemical sensor of
which output is determined by the thermochemical relation between calcium and oxygen.
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Fig. 1. Cross-sectional view of a calcium sensor
cons_t}tuted of an oxygen sensor with an
auxiliary electrode and a cap made of silica.
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Fig. 2. Schematic illustration of the experimental
apparatus to measure calcium contents in
molten nickel by the calcium sensor.
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Fig. 3. Relations between electromotive forces mea-

sured by the calcium sensor with an auxilia-
ry electrode made of lime as well as oxygen
sensor, and calcium contents in molten
nickel. Measuring sequence is oxygen sen-
sor, calcium sensor and then sampling.

10

BRI THIZESINIGEENIE, Ivdvatr40
FREFELC»PICZEERLTCE, 272, BEF S
ChneTntrirdt, Ay niftEsr stk 20.01%
UTTREE NP —70mV, Hvs v KBERI0.1%L)
FDOBATRHI—290mVO—FEE -1, TD2DODF
WYY LBEEDORITI, Ave T ABEORNE EEE N,
FTH»ODHEMBBRIID-I, TOATH HDIPFIZO-
TORYRRIE, HnveTaerHIiZo0TIR(8)RT, B
iz TRI)RTEHELONS,

EMF (mV) = —173log [%Cal —423+18

0.01<[2%Ca] <0.2 cvrerererererarrermrencitieneninee.. (8)
EMF (mV) = —173log [%Ca] —430+32
0.01<[%Ca] <O.Z rrerrmrerreeeeeermmmunnnnnnenenerene (9)

()R E()RPBB DI T, HEOMS 2B Fh
LPMANE—173(mV/1og[%Cal) (ZEZE L THEVE L1z,

HNTY ht A L EEF L L ORIBREEE ® kT 5 e
B, FEHEER (10)R» oKD 12, ’

P2 = {[EMF DR — EMFRIEME]}/ 7 — X %%

2 2 TEMFRJRHE & &, MR oirEo [%Cal #CA L
RESEBONWAZEENTHS, BN EHRERI IV
UL rFTIIT.OmV, BR L 4 T32. 1mVTH b,
ANTY Ll FDHHBRUFREED & .,

Fig. 4 X, MEFIEZ > ) v X >BEr I
TutrVDIEE LICHBADGHTIZL > TERD NIz
SULBEOREKE S FORENOBETH S, 2D
A, (EEPEEILL, 22 0OIEEDOFERRD L 5~
(Rl—1e 5 & 5 LI A5 DBEKRILFig. 3 LRI TH 3,
2 OWPEAERE, Bl— A v > v LEETIIFig. 4 © B b Fig.
359 bAEREHHAE LS LS, Fig. 3 EiIERED
f#1f1 % 7% L 72, Fig. 4 O 4 F55 0 QAR O HIgRIL,

[ .« .
L ; o .
-1 OO I~ °o ° & ° T
> L
E L P
.8 r 1
—200f 3
E | —— e ——  measured by calcium sensor with ]
auxiliary electrode made of lime S
L o 1
_300 f measured by oxygen sensor N
1 N " 1 N R 1
-2 -1 0

Logarithm of [%Ca]

Fig. 4. Relations between electromotive forces mea-

sured by the calcium sensor with an auxilia-
ry electrode made of lime as well as oxygen
sensor, and calcium contents in molten
nickel. Measuring sequence is sampling,
oxygen sensor and then calcium sensor.
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