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Electrochemical Répid Determination of Oxygen Content of Liquid
Steel in LD Converter

Mutsumi THIDA and Yoshihiko Kawal

Synopsis:

In order to utilize EMF method as a rapid determination of oxygen content of molten steel in commercial
LD converter, a preliminary study was first carried out by using a furnace with graphite heating element.
Then, a device to use in practical LD converters was developed successfully. The device was like a tem—
perature measuring device of molten steel, and composed of a holder and a consumable part covered with
a paper sleeve. Air was used as the reference and a piece of small rod of ZrO, stabilized by CaO was fused
at the end of quartz tube as an electrolyte sensor in the consumable part. In a commercial 80 t LD con—
verter, the influence of slag and the temperature difference between the inside and the outside of the electro—
lyte were also clarified. After correcting the thermal EMF caused by the temperature difference, the re—
lation between EMF and the analysed oxygen values was nearly in agreement with the theoretical one
obtained in Fe-C—O melts in the small scale furnace.
within 5% in the coefficient of variation.

(Received Sept. 20, 1971)

Reproducibility of this method was fairly good and
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Table 1. Various methods for determination of

oxygen in liquid steel.

Time reguired from

J?;Timc for: .
Method ‘analysis r; taking sample to
: ' getting result
1 | HErTY’s method | 30 min 40 min
Vacuum fusion
2 _method 10 15
Inert gas carrier
3 method 2 10
4 Activation 1 4
| analysis
5 | Oxygen meter® 1/2 | 1/2
Electrochemical ‘
6 method 1/3 1/3
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Fig. 1. Relation between measared EMF and
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oxygen content analysed.

THLUMHETOE FOBY ) 3074/ b—FeAw
T D ER & BIERO RSB G .

L7chi 2T b2 2 P X BB RO/ R
X0, AAEEOBRESHA~DHEREI»EVELETHS &
DA ST

4. RGBEEOSHF

BLEDEEHC X > THF OB~ O 5 oI 5E
THBEVIRIBLEZE-DOT, ERORFHRE CIHER
FROEERZEIET 5 HBEORECHETF Lic. HIEOEHR
E LT, IRFC R HIRERIE &Mk AR EERHET
HzEizliz.

41 REAKBORBEINEEHE

BERHKEC L ELEE L LTRROETEH X b
5.
(1) $91600°C D&, EHBCIHA S Z &

(2) EFERERIDPAWCERCRBEEINGDT
ZDOfEDOE — b vy JEARE R LRV E
& (fife— b a v o)

(3) BGHECLELBENLEERZRELTVWSZ
&

(4) WMOYBCOBSLZ &

(5) FE, FHEOIVWIL S

(6) EBRIA S Mg OR VT &

(DFXC(2)DOWBEHELT E — b= v 2HETOW
TRERKERE Y~ CERINDEFNEHTDH D
DT, BEHAEEZERTHDITEEYT, ZoLEH%:

W7cT ' ¥ — 2R Uk hidis ook
4-2 E#BRE eV Y—ORE

2o FETRHWET A4 ARELD VT = 7EVIMTEL
i BT T, FEAATR T 1600°C o iR 40
~50 min EERIE LCERATSZ LD AEETH B3,
E—hyae oy 2IRIEHL, FERLUTHRCERTS &
PFRFIC LR 2. EEOFIEOMACEIX Z OB
HOME — by a v 2D EFFCEC LY, &R
AEEDORMT NI =T O/NEEFM S DHEIT XD
THUIDONE — by s v 2L, FEV: LTHAR
CEE LUTHHE Ls W2 & 23bhd D7z BE O,
KEE, BIXUOBEOHS T OWCEXBFORE, &
ELTIIAREZ 1d~2¢9 mmX8mm QUL = 7H
R RREOLEIH Ccd 0, BEREEDOAFLIT
DERZHEDETHRd T, EBERKIERLE» DO,
DoV a = 7HEOEEH (RIEENRAD BT, £EE
BOEE ST E2BHET 5D MARBSTHELYIA
ThHd ZOEFLI-erd—2F v FETHE LA
W, s =7EERAVEEAELLELFA L EMF 5
L, BREDRIFTH 27/, Thova=7ERIERC
B THERAEL e Y —XBHREOHERES D
VWOT, BahiCEMindDEinol. ZDOXS5ICLT
ER Lc B E, BMORENERE LBV —
DT TRRAT 2 EEXFERT D LIz L.
43 KBORKE

R —25d, BMPFOBERIECHE VWS
NTWZEBER Y — T TCHYIIRERE LI vwb®w b/ — <
F 2 MUOHERFTORERICEE T A IS WEBELHIEL
7o TOREEFAVC L - RPTC BRE HE Lo
R, BREOBESHE: ORTE XL, B8R
RBHELDOA, EENREL 24— DI DI L PHESP
HRHEB»P DO TRMETH L EDRENH DI IzD
W, EFRBRMS SLIE Z BN OEE omThE Bl L
oo WL INHLDREZEI DO L LT, BEEFRE
OIRERIZEICALFBENRTVWER—18— 2 ) — T TH
2R3 LB oF A2 H 2 /0. BEOTERETIC
BB A OOk, BiTLHRZR VIR LR
KR X DEEBETRT B LA TE T Fig. 2
WEERE L EB 0L thd, Fig. 310 % Ol o
EERY. Fig. 2REENRTLIC Ly bENREDD

DT EERD NS ~OEETEC LT - HE PORN

WL v 220550, BRI ZOo7—R P
TRERHDEOREOT, EFOFNVE —DERERL D
BHT 2 X 92T w5, Fig. 3 iz 34 J8EESRE &
DFRNVE — OHUGCEET B HESRIFRD € o 4 —

— 127 —



1480 g& & W

#| 58 &£ (1972) 105

Steel cap
Paper sleeve
.
Stopper
Sieel pipe
Air_blowing tube
Air pump
Metollic connector

%5 14 &

1 147 1145
3500

To mV-meter To AC source

@[~ ||| B [Ny —

Unit, mm

Fig. 2. Whole diagram of a measuring device.
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Fig. 3. Schematic diagram of consumable
part of measuring device.

A ; Consumable part used in LD converter furnace

B ; Holder
C ; Consu nable part used in ladle or mold
Photo. 1. Measuring device.
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Fig. 4. Typical chart profiles before and after
improvement of molybdenum electrode.
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Fig. 5. Relation between measured EMF

and oxygen content analysed.

Table 2. Results of temperature measurement
of both sides of electrolyte.

Photo. 2. Actual oxygen measurement at the end
point of 80t LD converter.

steiain | inardb of ‘electrolyte The difference
Tg, (°C) Ta, (°C) )

1640 1615 25
1610 1 600 10
1 645 1630 15
1630 1610 20
1605 1590 15

x 17

g 6
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Fig. 6. Relation between additional EMF
calculated and
difference (47).

temperature

900 + C LD converter

x Tammann furnace
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Fig. 7. Comparison of measuring results at LD
after correcting additional
EMF with those at Tammann furnace.
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Table 3. Reproducibility of oxygen values obtain-

ed from simultaneous EMF measuring
by two oxygen measuring devices.

Oxygen measuring device
No R
No 1 No 2

1 320ppm 320ppm Oppm
2 125 140 15
3 315 315 0
4 300 300 0
5 370 370 0
6 : 315 290 25
7 235 210 25
8 150 135 15
9 185 177 8
10 140 118 22

R=1lppm, CV=4'2%, ¢=10ppm.

O Oxygen, obtained from EMF

measurement.
® Oxygen, analysed by carrier gas
fusion method
. Ol + o O
3
= o]
ol N ®
005 [ °© o §
o © Q
Cxog~= 3 8
= 0-0024
! l
¢] (o] 02
C (%)

Fig. 8. Relation between oxygen content (%) and
carbon content (9) analysed at the end
point of 80t LD converter.
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