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Table 1 Chemical composition analysis of copper slag ( mass fraction) %
W Fe, 0, $i0, ALO, 700 a0 Na, 0 MgO K,0 S0, HAi Bif
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Table 2 Property analysis of test blast furnace dust ( mass fraction) %
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Fig.1 Effects of blast furnace dust dosages on
the index of DRI
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Fig.2 Optimization results of reduction

temperature on the index of DRI
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Fig.3 Optimization results of reduction time
on the index of DRI
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Fig.4 Optimization results of additives on the index of DRI
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dust by co-reduction followed by magnetic separation
GAO En-xia', JIANG Tao®, CUI Shi-yan’, WEN Wei-xiang', LI Yue-peng', WANG Fa-gang®
(1. School of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255049, China;
2. China International Engineering Consulting Corporation, Beijing 100048 , China;
3. Shandong Donghua Technology Co. , Ltd. , Zibo 255100, China;
4. School of Materials Science and Engineering, Shandong University of Technology, Zibo 255049 , China)
Abstract; The co-reduction followed by magnetic separation can be applied to the collaborative utilization of copper
slag (CS) and blast furnace dust ( BFD), but the indexes of direct reduced iron ( DRI) with different kinds of
BFD are obviously different. In view of the low Fe grade of DRI, the process was optimized. It was found that the
Fe grade of DRI obtained by increasing the reduction temperature and prolonging the reduction time was still low
(Fe grade was less than 76wt% ) , which cannot reach the expected target. The effects of different additives on Fe
grade and iron recovery of DRI were compared, and the results show that adding CaF, as additive can improve Fe
grade while ensuring iron recovery; under the conditions of BFD dosage of 50wt% , CaF, dosage of 15wt% , co-
reduction temperature at 1 250 °C, co-reduction time lasting for 60 min, grind size — 74 pwm accounting for
59. 17wt% and magnetic field strength of 80 kA/m, the DRI with Fe grade of 91. 08wt% and iron recovery of
92.55wt% can be obtained, realizing the optimization of the process. It provides reference for comprehensive
utilization of CS and BFD and extensive application of co-reduction followed by magnetic separation.
Key words: copper slag; blast furnace dust; co-reduction followed by magnetic separation; additive; CaF,; iron

recovery; comprehensive utilization of resources; solid waste treatment



