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Discussion of comprehensive utilization pathways and economic
efficiency of metallized products from rotary hearth furnace

ZHANG Xianpeng, YIN Xinping, MA Ding, GUO Xiujian, LUO Lei
( Chongging CISDI Thermal & Environmental Engineering Co.,Ltd., Chongqing 401122, China)

Abstract: In view of the key function of the Rotary Hearth Furnace (RHF) process in the resource utilization of iron and
zinc bearing dust sludge, in this paper, based on production data and theoretical analysis, the comprehensive utilization
pathways for metallized pellets and undersize fines from RHF are systematically elaborated. The undersize fines can be
efficiently recovered through sintering mixture proportioning, cold briquetting ( CBI) , and modification of converter OG
sludge. When metallized pellets are returned to the blast furnace, the proportion must be controlled to mitigate the impact of
residual zinc on the blast furnace. Direct injection technology via iron troughs/torpedo ladles can overcome the limitations
of zinc circulation and enhance hot metal productivity. In steelmaking applications, it is required to optimize the
proportioning strategy according to the quality requirements of the steel grade,and to make the sulfur content of the molten
steel meet the specifications of the target steel grade by leveraging the coupled process of converter blowing and secondary
refining. Meanwhile, the adoption of the ITmk3 process requires breakthroughs in technological bottlenecks through
university-industry collaboration to advance its localization. A full-process cost analysis indicates that, compared to the
traditional route,the cost per ton of steel is reduced by approximately 47. 7% when metallized products from the rotary
hearth furnace are routed to the converter and sintering, while the reduction is about 29. 1% when routed to the blast
furnace and sintering. The findings of this paper can provide theoretical and technical support for improving the quality and
efficiency of the rotary hearth furnace process and facilitating the multi-path collaborative consumption of metallized

products.
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Table 1 Main chemical composition of mixed

Ra

materials %0
TFe Si0, CaO0 MgO ALO; 7Zn C S
47.70 3.63 8.16 2.78 1.46 2.11 8.47 0.18
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Table 2 Powdering rate of metallized products of RHF at a domestic steel enterprise %0
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Table 3 Main chemical composition of the undersize

powder %
TFe Si0, CaO MgO Al O; Zn S
64.44  4.72 9.16 2.74 2.00 1.05 0.27
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Table 4 Metallization rate of the metallized pellets of RHF at a domestic steel enterprise %
HURE R B IR 1 2 3 4 5 6 7 8 9
b 74. 44 72.83 71.33 74.26 69.93 67.42 77.05 75.36 73.39
x5 SRUHANEIEENFENS (RESH)
Table 5 Main chemical composition of the metallized pellets %
TFe MFe Sio, Ca0 MgO Al, O, Zn C S
66. 94 48.28 5.38 11.01 3.92 2.18 0.35 0. 46 0.27
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Table 6 Variation of sulfur content in molten steel with addition of metallized pellets %0
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(kg-t™") t S IRALERI Rk Wik AR
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5 210 0.31 0.001 8 0.035 6 0.005 2 <0.010
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Fig.1 The comprehensive cost per tonne of molten steel

for different process routes
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