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Application of Particle Injection Dephosphorization
Process on Steelmaking of 130 t Electric Arc Furnace

Chen Junzhao', Zhang Yanhui’, Tan Antong’, Li Likai’, Kang Jianguang’
( 1 Zenith Steel Group Co. , Ltd. , Changzhou, 213000; 2 Xinsanzhou Special Steel
Co. , Ltd. , WuXi 214181;3 Eastran Special Steel Co. , Ltd. , ChangZhou 213100 )

Abstract: The practical application of particle dephosphorization with compound injection agent on 130 t electric arc fur-
nace is carried out. The composition of dephosphorization slag system in the oxidation period of electric furnace is designed,
basicity of slag is controlled between 2.2-2.8, and the content of iron oxide is controlled between 15% -20% . The compos-
ite powder of carbon powder (15% -20% ) , Ca0O powder (40% -60% ) , MgO powder (25% -30% ) and CaC powder (5% -
10% ) prepared in a certain proportion is injected with nitrogen as the carrier. After adopting the smelting process of injec-
tion compound injection agent on EAF steelmaking of 40Cr, 0.45C steel, 20CrMnTi and 60Si2Mn ete alloy steels, the re-
action area of flux is accelerated, the slag forming speed is improved, and various production indexes are improved. Among
them, the power consumption per ton steel is reduced by 90 kWh/t, the steel material consumption per ton steel is reduced
by 9.3 kg/t, the flux consumption per ton steel is reduced by 4.8 kg/t, the productivity is increased by 5% 6% , and the

comprehensive production cost per ton of steel is reduced by 25 yuan/t.
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Fig.1 Effect of slag basicity on EAF dephosphorization

—m—R-22
1y| ——R=25
321 & R=28

10 15 20 25 30
FeQ/%

0 %

B2 s AR & a0 e DA IS B A R
Fig.2 Effect of content of iron oxide in slag on EAF dephospho-

rization
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Fig.3 Effect of EAF liquid temperature on dephosphorization
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Table 1 Technical parameters of EAF

i BiEH
iR 130
LA A/ mm 710
PSE T/ mm 6900
HE U mm 2200
M BE (kg - 1) 0.81
FUKIFE (ke * ty') 35
BEERTIRE/ (kg * tg') 8.8
BRI THARE (kg « tg') 18
WA MEE SR

®2 BEABMRFNER %
Table 2 Ingredient of compound injection agent/ %
Ca0 MgO C CaC
40 ~60 25 ~30 15 ~20 5~10
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BIECH] A58 . CaO 3 MgO H3,CaC #5311 5 5 43 77,
LRI DRGSR 5, R PR R PERT . 130 t
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60Si2Mn 5§, & 3 Wik T 2 SCHERTE WK sy,
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Table 3 Composition of hot metal and ( original process and powder spraying process) molten steel/ %

miH C Si Mn P S
Bk 4.50 ~4.80 0.30 ~0.60 0.10 ~0.12 0.13 ~0.16 0.03 ~0.05
WA (FRLTE) 0.20 ~0.30 - 0.10 ~0.15 0.015 ~0.02 =0.035
k(i T2 0.20 ~0.30 - 0.15~0.20 =0.013 =0.03
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Table 4 Material consumption per ton steel with original
process and powder injection process
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Fig.4 Lime consumption of original process (a) and powder

spraying process (b)
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Fig. 5 Magnesium ball consumption before (a) and powder
spraying process (b)
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Fig.6 Power consumption per ton steel before (a) and after
(b) implementation of powder spraying process
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Fig.7 Consumption of iron and steel materials per ton steel be-
fore (a) and after (b) implementation of powder spraying process
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