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Research on digestion characteristics of EAF and converter-LLT dusts
in iron and steel plants
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Abstract: In order to make better use of zinc-eontaining dust in steel plants effects such as digestion time material
moisture content mass ratio of OG-LT mixed dust and digestion method on the degree of f~CaO digestion in EAF and
converter-.T dusts in iron and steel plants are studied combined with the production process of on-site rotary hearth
furnace. The results show that: prolonging digestion time and increasing moisture content are beneficial to improve the
slaking rate of EAF and converter-LT dusts but f~CaO cannot be completely digested. On the premise of ensuring the
material fluidity and smooth peration of production when the moisture content is 15% it needs to be digested for at least
48 hours and the slaking rate of f~CaO in EAF and converter-LT dusts can reach above 80% . When the mass ratio of OG
mud to LT dust exceeds 2: 1 the slaking rate of /~CaO in OG-LT mixed dust reaches over 70% . The production site can
solve the adverse effects of the digestion reaction of f~CaO on the production by placing it with water on the floor and
increasing the proportion of OG mud in the mixed dust. In addition such processes as water immersion and mechanical
activation are also important measures to improve the f~CaO slaking rate of zinc-containing dust.
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Table 1 Main chemical compositions of zinc-containing dust %
TFe FeO C Zn S Cl Ca0
40. 16 19. 37 1.75 7.89 0.48 0. 61 10. 86
LT 56.38 45. 67 2.34 4.42 0.20 0.31 10. 20
0G 59. 46 73.58 2.24 3.12 0.05 0.05 7.10
( ) 39.91 19.75 1.49 7.97 0.46 0. 61 10.92
OGLT ( ) 56. 46 45.13 2.01 4.03 0.18 0.29 9.48
1.1.2 40.73%; LT 4.48%  f<Ca0O
Ca 43.96%
fCa0
« LT OGA.T f-Ca0
2. 3. 2.3 3.86% 1.45%

4.52%  f<CaO 35.35%  15.30% -
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Table 2 Occurrence state of calcium in different
zinc-containing dust before digestion (2) '
(b) OG-LT
/-Ca0 CaCO, CaF, CaSiO, CaSO, 1— (Fe,0,); 2 (Znke,0,) ; 3—
(FeO); 4— (Fe); 5— (€); 6—
/% 4.52 2.50 0.93 2.39 0.62 (CaCO,); 7 (Zn0) : 8— ( Ca0)
/% 40.73 23.05 8.55 22.00 5.67 9— (FeS): 10— (ZnS) .
- /% 4.48 3.91 0.84 0.76 0.21 1 OGALT XRD
/% 43.96 38.29 8.26 7.43 2.06
3 Ca

Table 3 Occurrence state of calcium in different zinc—

containing dust after digestion

f-Ca0 CaCO; CaF, CaSiO; CaSO,

/% 3.86 3.99 0.79 1.28 1.00
/% 35.35 36.54 7.23 11.72 9.16
0GAT /% 1.45 7.18 0.32 0.38 0.15
/% 15.30 75.74 3.38 4.01 1.57
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Fig. 1 XRD phase analysis of EAF and OG-LT dusts

after digestion from steel mills
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Fig.2 Temperature rising characteristics of zinc-containing dust during digestion under different moisture conditions
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Fig. 4 Influence of digestion time on the digestion rate of EAF and LT dusts
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Fig. 6 Effect of ratio of OG mud and LT dust on
synergistic digestion performance of OG

mud and LT dust
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Fig. 7 Digestion results of f-CaO in zinc-containing

dust under different soaking time

water temperature conditions
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Fig. 8 Influence of different digestion methods on the digestion rate of f~CaO in Zinc-containing dust
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