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Continuous Measurement of Oxygen Pressures in Molten Slag and

Pig Iron of Blast Furnaces

Kazuhiro NAGATA, Nobuo TsucHIYA, Kuniyoshi URATA,

Masao MATSUOKA and Kazuhiro S. GoTo

Synopsis :

Oxygcn sensors have been newly designed and tested for continuous measurements of oxygen potentials

in pig iron and slag at blast furnaces in operation.

The key points of constructions of the sensors are that 1)

one-end closed tube of ZrO,. 9mol %, MgO is used as a solid electro]yte, 2) graphite tube is used as a mount
of the electrolyte and also 3) as an electrode in contact with pig iron, and 4) air—Pt electrode is used as a

reference electrode.

The sensors were tested in the runner at the skimmer of the blast furnaces.

Oxygen po-

tentials have been reliably measured for 157 min during 3 taps for pig iron and 78 min for slag in maximum.
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Fig. 1. Constructions of long-life sensors
for pig iron (a) and slag (b).
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Fig. 2. Changes of EM.F. and temperatures in
pig iron and slag using 50 kg induction furnace.
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Table 1. Life times of oxygen sensors for contin-
uous measurements of Pg, in pig iron and slag at
blast furnaces.

Sensor for pig iron Sensor for slag

Date

No. Life time note No. Life time note
’80. 7.11% min S2 10 min
'81. 4.17 S3 32 1 tap
’83. 2.10 S5 21 1 tap
'83. 6. 3 M5 83 1 tap S7 15
M6 82 1 tap .
'83. 9.29 M7 55 1 tap S11 44 1 tap
M8 118 1 tap s12 22
S13 8
S 14 5
S15 10
’83. 9.30 M9 119 1 tap S16 78 1 tap
M10 79 2 taps S17 8
Mii 54 0.5tap S18 74 1 tap
’83.10.26 MIi12 157 3 taps S19 10
S20 14
S21 10
S22 21

* This was tested at No. 3 Blast furnace and the other were at
No. 5 BF in Chiba Works of Kawasaki Steel Corp.
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Fig. 3. Pg, in pig iron continuously measured
at No. 5 B.F..
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Fig. 4. Py, in pig iron continuously measured
during 3 taps at No. 5 B.F..
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Fig. 5. Pg, and temperature in slag continuously
measured at No. 3 B.F. (S2) and at No. 5 B.F.
(S3 and S5).
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Fig. 6. P, in slag continuously measured at
No. 5 B.F..
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Photo. 1. Cross-sections of the solid electrolytes
of Zr0O;-9 mol9,MgO dipped in pig iron for 157
min and in slag for 44 min.

E<7th, BAFBEHAHEE L CRNT EBEY AR
L. Fi 2Ty 2RKIADBDOTLEEN AN S.
L7232 T, BERER(ILCK T 5EE/E NIV XWE
BTy ClRENOE T X703, JANKEY (2,
B EBREOBERE L LT Po, AR A /NI T 50, F
HRRSEOE SE-GBRILYRY EEEYE & L
THWAZ LEHREL TV 5.

Fig. 7 wiighs 25 rdvop Py, », Cr-Cr,0, RE
BRAEEEYE - U MERMBE vy — L 225-1
SEE A EHEOBE vy — T HEL-BED
WT KB L7z, Cr-Cr,O5 EAHMEKD EHEEES L
1500°C © 10-Batm BETHS. Kb 45° OF{ED
ERIIBHROC BT HABRTH Y, FERNEZFORY
MNP LT £20% DWEBLDOETEEHSDTLWSE. b
OPEFE 10-Batm X h K&\ Py, TIZEBKME RS
—HLTBHD, TRIVPE Py, TRRAEMGHBE
VA= L BEO NI DX OEANTSH L A EH
RT3,

COBREOFEELTRDOZ L23E 2 Hhb.

1) —fgc, 50 ppm L FOFESkE O BIEEEFRE Y
HREEBE v v — CHET 2%E, ¥ ppm OIHD
ML, ChIIEBESEC L THET 20% EEOR
EWHYT 5. AFERCRVCTHRBEIESDEXAVEL
TuvBh, ZORERIRBHE, oI Tuwrol.

2) BHERETCETLHIEBTEED Po, 1052
LHELSHPEBCHIL I T o, 20 P, OfEIZHIE
B L 2HoErnd by, BREHREOAKLHERS
B Lo TR D EEZBNDY. Lich>T, @eD
BEABRED P, OEXRIE L TE T EAEE L.

3) HERMERFE v v — OE#EBCH 72 Cr-Cr,0,
BEMRC X0 BT 5 PEMESEEL, BIIFICETH
TH LIS FERESELD BE. Zhi, BROM

1k

% E3t 5"

= ° W

g’n(;, " \Eth furnace
=2 [} Y

= o oo

e

«z) = o Slag

°E’ o Metal

a5 4 13 12
log Po,(atm)
measured by consumable-type sensor

Fig. 7. Comparison of Po, in pig iron and slag
measured by long-life sensors and by consumable-
type sensors.

Table 2. Comparison of Pg, and temperatures in
pig iron and slag at tap hole and skimmer.

Pig iron Slag
Place

Temp. (C) Po, (atm) Temp. (*C) Poy(atm)

T hol 1530 4, 47 x107'® 1546 —

ap hote 1537 5,37 x10-® 1552 -

Skimmer 1530 6.61x 1071 1540 —

1497 3.02x1071* 1 500 —

Tap hole 1498 - 1497 -
Skimmer 1504 3.16 X101 1 500 4.17x10-13
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