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On Iron Oxide Coolants in the LD Process.

Etsuré Honma, Shizuo OxuBo, Tatsuo Ova and Hisashi MATSUNAGA

Synopsis:

In the LD process, the operation,“using sintered ore, briquet, iron sand, and Marcona
pellet as . iron-oxide coolants, was investigated about;the following items comparing with
mill scale operation: slopping conditions, total iron contents in the final slag, dephosphori- 0
zation and desulphurization during the blowing, the metallic yield, oxygen .consumption and ?
the cooling effects. '

This article shows the results obtained from the test blowmg charged with the above—
mentioned coolants.

1) These coolants slightly increase sloppmg

2) The addition of iron sand or pellet increases the total Fe content in slag by about 2%
respectively, and improves dephosphorization effiiciency. S e —

3) The use of briquet reduces desulphurization eﬁicxency - ' »

4) The use of sintered ore, iron sand and pellet lowers the metallic yield by 0°4%, 1° 1%, L
and 0°39, respectively. '

5) Oxygen consumption is the same as in the normal operation

6) The relative cooling coefficients of sintered ore, briquet, iron sand and pellet to scrap
are 2'6, 18, 2°2 and 2°8 respectively.

Considering the handling troubles, the cost of these coolants and the amounts of domestic:
supply of mill scale, 10k/t-ingot sintered ore and 10 to 15kg/t—1ngot mill scale are now used.
our LD shop i (Received 27 Jan. 1964)
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Table 1. Operational conditions in test heats.
i s Oxygen | Oxygen Lance
Numbe: Hot tal|P.
of hnelatsr Ch(a{ §e ?a':?oe 2 lrga'lcfgn pressure |(flow rate | height Lime
(%) (%) (kg /cm®)|(Nm3/hr) | (mm)
 Heats with sintered ore 112 | 79~95 | 75 78 6*3 10000 1,300 %ﬁgﬁ§ﬂfg¥5
Heats with mill scale 100 7 7 Y Vi 7 ” v
I Heats with briquet 20. v 78 83 7 V. ” o
Heats with mill scale 32 4 o s Y Vi 4 Y
I Heats with iron sand 10 4 78 80 4 v 4 7
Heats with mill scale 10 v 7 y Y Y V4 ”
’ y Heats with pellet ore 21 {85~100 73 76 83 12+000 1,000 v .
¥ Heats with mill scale 23 7 7 7 V4 v v Y
Lime Spar Mill Sintered | Briquet Iron Pellet ore
stone scale ore sand
(kg/ch) | (kg/ch) | (kg/ch) | (kg/ch) | (kg/ch) | (kg/ch) | (kg /ch)
I Heats with sintered ore | 300~500 | 100~150 0 .| 800~2500| — — —
Heats with mill scale 4 4 800~2500) 0 -— — —
I Heats with briquet 4 v 700~1700, — 500 — —
Heats with mill scale 4 #  |1000~2000 - 0 — —
I Heats with iron sand 7 4 0 — — 1800~3300,
Heats with mill scale 4 4 1800~~3000 — — 0 —
' v Heats with pellet ore ” 4 o] — — — 1200~2200
Heats with mill scale 4 4 1200~2300 — — — 0
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Table 2. Chemical compositions and grain sizes of iron oxide coolants.

T.Fe F6203 FeO SiOz CaO ) A1203 T102 Cu
Mill scale - 75 | 35 63 274 — — — | o9
Sintered ore 57 70 11 6°5 75 2°5 — { 0°10
Briquet 57 81 05 27 . 2°6 0°5 — 0°04
Iron sand 60 60 23 3°0 — -— 100 0°01
Pellet ore 68 . %96 1 17 -2 0°5 02 0-02
(Marcona)
P S - As - Zn Moisture Oz |Grain. size
: . . Nmd/t ‘
Mill scale 0048 0060 - - - 05 171 —
~ Sintered ore 0°050 © 0°045 — — — 164 I~5mm
Briquet — 0°254 0°02 o200 8+4 178 30~40
Iron sand 0029 0*040 — — 05 162 <1
Pellet ore - PV . . : - . _ ~
(Marcona) 0°07 0°013 005 | 208 6~20
Table 3. Chemical composition and temperature of hot metal.
c Si < Mn P , S Temperature
4°10~4°50 '0°45~0°80 0°75~1°00 ' 0°130~0°200 0°020~0°040 © 1270~1320°C
3R
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Table 4. Mean value and standard deviation of oxygen consumption.

Mean oxygen Standard i n

consumption (Nm3/t-pig) deviation ’

1 Heats with sintered ore ' 51°8 1°4 112

Heats with mill scale . 51°7 1°7 100

I Heats with briguet ‘ , 50°7. 1*5 20

.Heats with mill scale - 50°7 1°3 32

g Heats with iron sand Co 50°6 0°8 10

. Heats with mill scale ' - 506 11 10

y Heats with pellet ore ' 54%9 11 ! 21

Heats with mill scale ; 55°0 1°2 23
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Relations between Freezing Rate of Ingot and Segregations of
Sulphur, Phosphorus, Oxygen and Nitrogen.

v , (Studies on the solidification of ingots—I)
o

Yoshitaka NAKAGAWA and Akitsugy MOMOSE

Synopsis: .
In this report, relations between freezing rate and segregation of sulphur, phosphorus, oxy~
* gen and nitrogen on Fe-S, Fe-P, Fe-O and Fe-N systems were studied, and it was shown
f that in order to present segregation, freezing rates should be above !*2Zmm/min, in case of

oxygen and 1*8mm/min, in cases of sulphur, phosphorus and nitrogen.

e Calculation from measured results shows that the value of Kj§ is 0°15 which is larger than
’ old data, and 0/Ds=1°6~3°8X10% sec/cm, &/Dp=1*1~3"4X103sec/cm, §/Do=1°94X10®sec/cm
and 6/Dnx=1°15X103sec/cm. (Received 6 Jan. 1964).
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