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Development of Dephosphorization Process of Hot Metal by Simultaneous
Injection of Gaseous Oxygen and Iron Oxide Flux with Single-hole Lance

Takeshi Suzury, Hararu Naxato, Tetsuya Fum, Teruki Maxino, Haruji Oxupa and Kiyoshi T akanasu

Synopsis : A new process for dephosphorization of molten pig iron was developed, which is characterized by a single-hole lance
used to inject gaseous oxygen with powder flux containing iron oxide.
Experiments with a 200-ton torpedo car were carried out. The ratio of gaseous oxygen to total oxidizing component

in gas and flux was changed from 0% to 40%.

The suppression of temperature drop per one percent of gaseous oxygen was 1.44°C/%. The oxygen utilization
efficiency for dephosphorization was not affected with the gaseous oxygen ratio in the range from 09 to 25%. The
lance can be used more than 3 heats when the gaseous oxygen ratio was less than 2594, which is sufficient for industrial

use.

The lance wear rate depended significantly on the ratio of the input heat by molten metal around lance to the output
heat by flux and gas in the lance pipe. It is suggested that a stable and uniform flux flow in the lance pipe is effective

to decrease the lance wear rate.
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Fig. 1. Schematic view of experimental apparatus.

Table 1. Experimental conditions.

Heat size (ton) 160~230 (200-ton torpedo car)

3~20 (0.36~2.2Nm3/ton)

0O, injection rate (Nm3/min)

Flux injection rate (kg/min)
(Iron oxide+CaO)

Gaseous oxygen ratio (%)

90~450 (10~ 69kg/ton)

0~40

12~58
38.6 (40A), 49.5 (50A)

Dephosphorization time (min)

Lance diameter (mm)
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Fig. 2. Relationship between metal temperature

change per flux consumption and gaseous
oxygen ratio.
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Fig. 3. Comparison of input heat and output heat in
the experiments.

Fig. 3 D ABE t BB OX T —EDMEE L v (FEE
1219.8M]), FIE~OBBHLT 5,

Fig. 2 i EERE # B, KRB BIERAT O PR LI h AL
A L TRME L IR ERE RO 3 (ER=A1)
LEBRES RO HIUFERR (R 2R T, MEFOME S 23—
HLTE Y, EBREEFIZERN LIRS h 2 BEMENR
PHMETHLOLEELONG, I OBRITHERD
REAAIZL HCOD 2 RV ML T LI LERL
Tk b, EHRFHAPOREHLOBED» G b RIFLAERL
Wz B,

32 REEEFE LB X AAXRFNASIY
3-2+1 BEEEESFRMNFE I RIFTTRMERIK S AL DE

Fig. 4 \CBLEERE RN L P [%Si] CLERij%D[%Si]D
HEREME) OBMR % R T BALEk L AARIKD A DK 3324
DA (RABRELE 0%, XHOM) L, ZhiiTFEER
PIRALTKRIAAITEA (GURERILEL0% D 640%,
O # e 2 L, T %Si] %0, 1% LU F T3 O
CERIED LN e, PE[%Si]170.1% L EOBA S
I, fABBEDOIKR X AL L - THERERREE L 2.

P GO AARERIR S AAIC L 2 IASHEERZITL,
BirE RO [96S1] = 0. 1301% 3 TR AR EETEL LD
HWRPBTHY, ANOERTAFBRIOFE - L 2B

- RS EhROZ RN [%SI] LT L2 R 610,
SRR ER S ALKED Z v AR OEETIE, [EBELD
EHRGGC & Y ESFO[Si], [Mn], [C], Fer #fLa 1
BELTV3, Zhicxl, BLBKDIR ZAADLE, B
LRI Fe, 0.5 5 W IidFeQhL TR ET #4177 5 LHERIa h,
BER OUE YV BRALSR N OB BN & » THOE S 115 WTHE
H3H 5 B H O 2SS T OBk Fiinic & 281
HIZ#H T, R 7 7 HFeQBEH10% LU FTOBERIGIE A
5 7 FeODWEHEBETH L L L, [ =2 a vk
CEFCTHRERIGEHERKRE L LS DD, IRk FeODHE

WS U 2k FvoRiREE R L BILSKORIFFIR A4 12 & 2 EHBL Y ATEOBFR

80

O Oz+Iron oxide+CaO
® Iron oxide+CaO

60 | o ©

(%)

40+

Si
702

20+

Q .
0. 0.3

[%Si]

Fig. 4. Relationship between oxygen utilization effi-
ciency for desiliconization and [%Si].
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Fig. 5. Relationship between oxygen utilization effi-
ciency for dephosphorization and gaseous
oxygen ratio.
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Fig. 6. Relationship between oxygen utilization effi-
ciency for dephosphorization and average
hot metal temperature.
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