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Technology of treating zinc-containing dust and mud in iron and steel plant

by rotary hearth furnace

LI Yan, ZHAO Zhijian, FENG Huaixuan, WANG Jingsong, SHE Xuefeng, XUE Qingguo
(State Key Laboratory of New Technology of Iron and Steel Metallurgy , University of Science and Technology
Beijing , Beijing 100083, China )

Abstract: In order to solve the problems encountered in the process engineering of rotary hearth furnace,and further
optimize the process flow and technical parameters,the physical and chemical properties of zinc-containing dust raw
materials are determined by chemical analysis,and the influencing factors of pelletizing performance and metallization
rate in reduction process are analyzed by control variable method. The formation mechanism of adhesive in heat
exchange system is deduced by analyzing the chemical composition and phase composition of secondary dust,and the
energy efficiency of different gases used in rotary hearth furnace is compared and analyzed. The results show that when
the moisture mass fraction of mixed dust is 12% and bentonite is added with 5% , the production process of strong
mixer + counter-bar pressing ball can meet the requirements of pelletizing system. Under the condition of drying and
dewatering at 211 ~314 °C ,the critical water content of green pellets is 3. 35% ; When the temperature is higher than
1 300 °C ,the metallization rate of pellets can reach over 85% ,and when the n( C)/n(0) ratio is higher than 0. 9, the
metallization rate of pellets can reach over 70% . Reducing KCI mass fraction in green pellets can effectively solve the
problems of secondary dust sticking and blocking in heat exchange system. Under the same process conditions, the
energy consumption of blast furnace gas, converter gas and generator gas is about 15% ~20% higher than that of coke

oven gas. The basic data can provide references for the process design and application of rotary hearth furnace.
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Fig. 1 Process flow chart of rotary hearth furnace
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Table 1 Bulk density, particle size composition and

specific surface area of dust

R ARk %%%/ ﬁ%ﬁ/ X,/ &%ﬁﬁ/

(t-m™?) ) (m™-g™)
FHAASIK 0. 800 39.2 17.041  0.730
Ak 0.778 47.9 2.822 3.031
ok 1,701 33.8 6. 694 1.975
AP R 0.788 38.1 1.941 4.350
HLETER 1,582 57.7 27.846  0.667
BpGiR 1.442 50. 7 1.207 6.521
YRR 1.279 40.2 19.762  0.694
PR 1.715 46.1 24.615  1.368
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Table 2 Main chemical composition of various dusts %

IR 7S Fe MFe FeO Si0, Ca0 MgO K Na C Zn
EPEASE  17.03 1.65 7. 88 2.87 2.18 0.7 0.76 0.28 34.00  16.60
B AR 52.30 2.48 15.59 2.37 6.52 1.05 1.01 1.67 1.52 0.03
SRR 56.32  24.04  26.34  2.99 18. 84 3.76 0. 46 0.59 0.70 0.05
CER AN/ 44.73 0.34 8.91 2.06 2.92 1.38 1.32 1.32 1.14 2.61
ksl 71.73 0.13 43. 86 1.39 0.02 0.03 0. 14 0.36 1.12 0.13
sl 58. 19 6.43 59. 58 1.98 10. 28 3.47 0.19 0.21 1.65 0.25
TP IR 51.50  0.18 5.16 4. 68 3.86 0.91 0.20 0.11 3.66 0.02
HPABIK  38.60 3.10 12.72 4.02 12.2 3.07 0. 80 0.58 2.18 1.96
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Fig. 4 Effect of mixing method on pellet forming properties
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Fig. 5 Effect of water content on pellet forming properties
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Fig. 6 Effect of bentonite addition on pellet forming properties
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Fig.7 Effect of drying on pellet forming properties
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Table 3 Characteristic values at different temperatures

i H 211 C 254 °C 282 °C 314 C

w5/ % 3.3 3.0 37 3.4

Nyg/(10% g+s™') 11,77 12,21 15.85 17.33
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Table 4 Main chemical composition of mixed dust %

TFe MFe FeO Si0, Ca0

Pb K Na C Zn

43. 60 5.12 21.58 2.76 6. 84

0.77 0.62 0. 64 11.26 5.05
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Fig. 8 Relationship between reduction time and metallization rate under different factors

(a) JBEER; (b) A%
WE/C. 1—1 200; 2—1 250; 3—1 300; 4—1 330,
B9 AEIREXTSE, $HHERZERZM

Fig. 9 Effect of different temperatures on the removal rate of zinc and lead
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Fig. 10 Relationship between NaCl and KCI content and reduction time at different temperatures
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Fig. 11 Formation mechanism of the bonding
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Fig. 12 Wet treatment process of secondary dust
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Table 5 Main composition of various gases %0
WiH IS H, o) CH, C,H, N, Co, 0, H,0
— F sy 3.00 23. 00 0. 50 — 55. 00 18. 00 0. 50 —
BHTAD 2.87 21.99 0.48 — 52.58 17.21 0.48 4. 40
fe THsr 56. 00 6. 00 26.00 3.00 5.50 3.00 0. 50 —
A 54. 66 5.86 25.38 2.93 5.37 2.93 0.49 2. 40
I F sy 1.50 63. 50 — — 19. 00 15. 50 0. 50 —
A 1.48 62. 61 — — 18.73 15.28 0.49 1.40
o T Hsr 14. 00 30. 00 2.00 — 44.50 9. 00 0. 50 —
B ALs 13. 64 29.38 1.98 — 44.26 8.85 0. 48 1. 40
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