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Abstract: In order to improve the pelletizing performance of zinc-containing dust in steel mills and produce carbon-
burdened pellets in high-strength zinc-containing dust, a pre-wetting-pelletizing process for zinc-containing dust is
developed. In this paper, the test of the process parameter optimization for the production of carbon-burdened pellets in
zinc-containing dust is carried out, the temperature change of dust during wetting and the influence of wetting on the physical
and chemical properties of dust including chemical composition and contact angle are explored, and the effects of wetting
conditions , pelletizing moisture , pelletizing time and binder dosage on the compressive strength and bursting temperature of
fresh pellet and dry bulbs are investigated. The results show that under the optimal process parameters,the fresh pellet falls
with a falling strength of 19. 1 times/ (0.5 m) ,a compressive strength of 78 N/P,a bursting temperature of 518 °C ,and dry
pellet falls with a falling strength of 19. 6 times/(1 m) and a compressive strength of 155 N/P. Subsequently, under the
conditions of reduction temperature of 1,200 °C and reduction time of 50 min,the carbon-burdened dry pellets in the zinc-

containing dust are directly reduced ,and finally the reducing pellets with an iron grade of 73. 6% ,an iron metallization rate
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of 90. 7% ,a compressive strength of 1 164 N/P and a residual zinc mass fraction of only 0. 07% could be produced , which

could be directly used as raw materials for blast furnaces.

Key words: zinc-containing dust; carbon-burdened pellets; pellet performance; parameter optimization; direct

reduction
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Table 1 Main chemical compositions and losses on ignition of zinc-bearing dusts %0
AN B S TFe FeO Sio, Al O, Ca0 & 2 e Zn PoEir
HZ 56. 1 26.6 1.6 0.3 6.2 0 3.16 3.1
HB 24.1 13.3 10.0 1.1 4.8 20. 4 7.83 24.4
HE 19.8 14.9 6.2 3.6 23.8 0 1.36 16. 6
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Table 2 Main physical properties of zinc-bearing dusts

BRR HERE/ (grem ) EBEE/(geem ) WEB/ (em’egT!) WK TK/ % BARKBHK/ % HIRNEAEE
HZ 0.71 2.61 3329 14.35 36.23 0. 66
HB 0.82 2.21 3215 17.21 42.55 0. 68
HE 0.47 2.19 3 869 21.63 44.25 0.96

®3 BWHTFEXEESRER(RESH)
Table 3 Main chemical compositions and losses on

ignition of bentonite %

TFe Si0, ALO; Ca0 MgO K,0 Na,O 54

3.94 52.56 14.71 9.49 1.82 3.16 1.12
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Fig. 1 Plots of increment of contents of bound water in
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Fig.3 Variation of temperature of zinc-bearing dusts in
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Table 4 Contact angles before and after wetting of three

types of zinc-containing dusts (°)
RTINS R IR S L 9 {9 ) 4 fk £
HZ 62.03 53.61
HB 50.76 43.49
HE 58.40 49.70
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Fig. 4 Effects of wetting time on the properties of green
pellets and dry pellets
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Table 5 Effects of wetting moisture on the properties of zinc-bearing dusts green and dry pellets
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A s S e pagere 00 s
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12 8.1 15 290 4.7 121
14 9.1 18 220 4.9 122
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Fig. 5 Effects of bentonite dosage on the properties of
zinc-bearing dusts green pellets and
zinc-bearing dusts dry pellets
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Fig. 6 Effect of moisture on the properties of
zinc-bearing dusts green pellets and

zinc-bearing dusts dry pellets
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Fig. 7 Effect of pelletizing time on the properties of
zinc-bearing dusts green pellets and
zinc-bearing dusts dry pellets
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Fig. 9 Optical micrograph of zinc-bearing dusts dry
pellets and reduced pellets
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