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Abstract: In order to develop a P-removal agent for molten iron by using the sludge from the continu-
ous casting swirl well to realize the resource utilization, the pre-dephosphorization agent with w(CaO):
w(sludge) =0, 7%, 14%, 20%, 25% and 30% was prepared, and the melting performance measurement
and P removal evaluation experiment were carried out based on the composition analysis and thermody-
namic calculation. The results show that the sludge contains high quantity of (Fe,O;+FeO) and has an al-
kalinity of 0.86, and it is thermodynamically feasible as the base material for the preparation of pre-de-
phosphorization agent. With the increase of CaO from 0 to 30%, the melting point of the P-removal
agent decreases first and then increases, and the melting rate rises first and then declines. When w(CaO):
w(sludge) = 20%, the melting point of the P-removal agent is the lowest and the melting rate is the fast-
est. With the increase of CaO from 14% to 25%, the P removal rate first increases and then decreases,
and the recovery rate of Fe gradually rises. Overall, when w(CaO): w(sludge)=20%, the removal rate of
P and recovery rate of Fe are 73.6% and 86.76%, respectively, both deep removal of P and efficient fer-
rite recovery can be achieved at the same time.

Key words: sludge in continuous casting swirl wells, pretreatment of molten iron, pre-dephosphoriza-
tion agent
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Table 1 Chemical composition of sludge in continuous %

TFe MFe Fe,0; FeO CaO SiO, ALO; MnO Na,O K,0 P,0s C
62.20 0.61 36.38 46.49 4.69 546 1.29 0.94 0.82 0.19 0.045 0.63
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Fig. 1 Analysis of micromorphology and composition of sludge in continuous casting swirl wells
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Table 2 Optical alkalinity of some oxides
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Table 4 Chemical compositions of the pre-dephosphoriza
%

sy W(CaO):

W(TTIR) Fe,0, FeO CaO SiO, AlL,O; MnO Na,0O K,O

CaO Fe,0;, FeO SiO, ALO; MnO NaO K,O0
Ag  1.00 048 051 048 060 059 115 140
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Table3 Molar fraction of each component

CaO Fe,0; FeO SiO, ALO; MnO Na,O K,O
xg  0.077 0208 0.593 0.084 0.012 0.012 0.012 0.002
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1 0 37.79 483 487 567 134 098 085 0.2

2 7 35.23 45.02 11.32 528 1.25 091 0.79 0.18

3 14 33.00 42.16 1696 495 1.17 085 0.74 0.17

4 20 31.29 3999 21.24 470 1.11 0.81 0.70 0.16

5 25 30.01 38.34 24.48 451 1.06 0.77 0.68 0.15

6 30 28.81 36.84 27.47 432 1.02 0.74 0.65 0.15
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Table S Results of the melting point and melting velocity

e w(Ca0): BRI EIRE WiShRE ik
7w T C T ¢ P ¢ s

1 0 13233 13523 13824 152.6
2 7 1223.0 1303.4 1321.0 117.6
3 14 11357 1195.1 12533 65.4
4 20 11282 1155.0 1216.4 30.6
5 25 1179.7 12222 1246.6 52.3
6 30 12313 1261.0 1302.6 95.3
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Table 6 The P content in molten iron measured at differ-
ent sampling time

s wIPY% LRt/ %

Omin 3min 5S5min 10min 15 min 20 min
S1 0413 0.165 0.123 0.118 0.109 0.115 72.2
S2 0414 0.150 0.132 0.112 0.107 0.109 73.6
S3 0412 0.153 0.115 0.104 0.105 0.112 72.8
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