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Hot Metal Dephosphorization Behavior by Sintered Dephosphorization Agent Containing Al,O,

Minoru ISHIKAWA, Tohru MATSUO and Takazo KAWAGUCHI

Synopsis : In order to enhance the slag formation and the hot metal dephosphorization, a behavior of reaction using a sintered agent containing Al O,

has been investigated. A new reaction model based on the coupled reaction model considering not only the rate of mass transfer and chemical
reaction but also the rate of slag formation has been developed. The rate of dephosphorization was improved and phosphorous content in the
hot metal was lowered in shorter treatment time by the sintered dephosphorization agent containing Al,O, due to the enhanced slag forma-

tion. The reaction model described the behavior of dephosphorization reaction well in both cases using sintered and non-sintered dephospho-

rization agents.
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Fig. 1. A part of system CaO-SiO,—Fe,O, phase dia-
gram.”
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Fig. 2. System CaO-Fe,0,~CaO- Al,0, phase diagram.”
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Table 1. Melting temperature of complex oxide system.

Mole fraction of Composition (mass%) | Melting

Complex oxide CaO | Fe:03 | AlzO3 | temp. (K)
CaO0-Fe20;3 system Ca0-Fe203:Ca0 2Fe203=1:1 | 19 81 - 1478
CaO-Fe203-Al203 system | CaO-Fe203:Ca0-Al20x-4:1 27 63 10 1473
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Table 2. Chemical composition of samples used for the
softening temperature measurement.

Sample No. | Chemical composition (mass%)
CaO | Fe203 | Al203 | SiO2
1 26 61.7 10 2.3
2 33 54.7 10 2.3
3 34 53.7 10 2.3
4 36 51.7 10 2.3
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Fig. 3. Relationship between CaO content in CaO-
Fe,0,~-Al, 0, system and softening temperature.

Table 3. Raw materials used for production of sintered de-
phosphorization agent.

Raw materials Mixing ratio Composition (mass%)

and their size (mass%) T.Fe | CaO| SiO: | AOs | LOIL
Limestone | -0.003m 42.5%) 0 55.4 0 0 44
Burnt lime | -0.003m 2% 0 99.8 0 0 0
Carajas -0.010m 20.1%| 68 0 0.8 0.8 1
MBR -0.00025m 20.1%| 69 0 0.5 0.5 0.5
Bauxite 153%| 11 0.3 6 47.6 26
Coke for sinter 6% (Out count)| 1 0 7 3.5 88

Aimed product composition 376 | 32.9 2.2 10.6
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Fig. 4. Production flow of sintered dephosphorization agent containing Al,O,.

Table 4. Experimental condition.

Amount (t) 2.0
[Si] 0.17~0.31, {P] 0.074~0.110
1593-1592/ 1593~ 1625

Hot

metal

Initial composition (mass %)

Initial/ Final temperature (K)

Inner diameter of vessel (m) 0.98
Top Oz (Nm3/min.) 0.9~34
Bottom Ar (Nm%min.) (Agitation energy J/s-t) | 0.2~1.4 (277~1940)

Table 5. Dephosphorization agent used in experiments.

Sintered Agent Mixed agent _
Burnt lime | Ironore ! Calcium aluminate
CaO(mass%) 32~33 97 i - 35
T.Fe(mass%) 38.5~40.5 - PooeT 14
Al:Os(mass%) 8.8~10.3 S - 53
Amount(kg/t) 24~31.7 11 T 0~5.8
Melting point (K) =1473 '
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Fig. 5. Variations of [P] with time by dephosphorization
agent.
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Fig. 6. Variations of [P] with time in various blowing con-
ditions.
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Fig. 9. Variations of slag formation ratio with time in vari-
ous blowing conditions.
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Appendix
L EREEE T LK D pg, rs DB
RTIn Yoo, (v s)=—31380X 7o+ 14640X7,, +83680X%,
—251040X ., —37660X 7.~ 84940X},,0
=261500X%0, .+ 1920X .0 Xpeo
—251040X ;.o X .0~ 102510X (0 X100

Table 6. Parameters determined in modeling calculations.

Agent Top Oz Bottom a ksOs km O m Vp
Nm3/min.t € sl kg/m2s kg/m2s s’
J/s.t
Sinter 1.7 1940 0.007 3.5 30 0.0073
Lime+Ore 1.7 1940 0.005 3.5 30 0.0045
Lime+Ore+CA 1.7 1940 0.005 3.5 30 0.0046
Sinter 0.45 443 0.0015-0.003 1.2 8 0.0018
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+94140X ¢, 0 X 50, ~ 123430X .0 X o
—252880X 0 X yi0, .~ 140590 10 X0
~20090X .0, Xyigo~ 13820X . Xtao
+65680X 10, Xsi0,~85780X 510, Xreo, .
—243930X ¢, 0X 1m0~ 184520X .0 X y1mo
+74050X 5,0, Xy~ 262760X 0 X wio,
—188280X .0 X yig0—33470X 510, X a0
=357730X c,0X pio, ,+112960X 0 X g0
~228030X 510, X0 =50210X g0 X 0,
Xi @ iRBDENGGHE
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2. EEARERET L "L B Yrops, DS
RTIN Yoo, s)=— 186607 . —41840X5, —3138X¢,

~33470X 30+ 7110340 —41000X% o, .
+45770X o0, Xcao 17740X 0. Xutgo
+44970X 0, Xy1no—93140X 0, Xiio,
+101420X 56, Xreo +67780X c,0X w0
—21340X 10X pao T 40580X 510, X yino
+49790X 10X aj0, ,+102510X o0  yig0
+60670X si0, X c,0+82430X c,0X ar0,

+58570X gi0, X0 T63600X 510, Xnteo
+44770X g0 X pio, .



