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Abstract: In order to fully recover and utilize the valuable elements in the blast-furnace ash, the physic-
al and chemical properties of the high-zinc blast-furnace ash produced by the ferro-smelting of vana-
dium titanium magnetite in a Sichuan iron and steel enterprise were analyzed. The hydrocyclone meth-
od was proposed to enrich/recover zinc in the blast-furnace ash. The influences of key parameters such
as the feed mass concentration and the diameter of the settling nozzle on the zinc enrichment/recovery
effect were investigated. And further, a 200 kg blast furnace ash scale expansion experiment was car-
ried out to verify. The results show that the zinc recovery rate slightly increases with the increase of the
feed mass concentration and significantly increases with the decreases of the diameter of the underflow
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nozzle. The enrichment multiple change trend of zinc grade is opposite to that of the zinc recovery rate.
Under the conditions of feeding mass concentration of 15~20 %, diameter of settling nozzle of 14~
18 mm and depth recovery of zinc grade 3, the total zinc recovery rate can reach about 97%, the enrich-
ment ratio of zinc in the first stage can reach about 2.4 times, and the grade of zinc in the third stage
zinc-poor blast ash can be reduced to about 0.8 %. The expanded test results indicate that the recovery
rate of total zinc in blast-furnace ash is 96%, the grade of zinc in the first stage zinc-rich blast-furnace
ash can reach 26 %, and the content of zinc in the third stage zinc-poor blast-furnace ash can be reduced
to less than 1.0 %, which meets the demand for recycling as iron making raw material. The results of
this study are expected to provide data support for the resource utilization of high zinc blast furnace ash.

Key words: high zinc blast furnace ash, enrichment/recovery of zinc, hydrocyclone method, extended
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Table 1 Main elemental composition of blast furnace dust %

Al C Fe Zn K Na Ti Ca

Mg Mn  Cl P Pb S Si %

1.39 16.30 29.20 13.85 0.45 0.15 2.23 2.72

4.71 0.14 2.55 0.03 1.40 0.54 2.89 0.10

K2 BIRETWEN

Table 2 Mineral composition of blast furnace ash %
(Fezn)efb¥y s Zn0 MR BT R At AR A YA BEME iNA
31.50 16.30 13.38 11.07 7.47 3.58 2.13 1.60 1.15 1.07 0.91 0.92
®3 BWIKF Zn Fe.C TEHNREFRES
Table 3 Occurrence states of Zn, Fe and C elements in blast furnace ash %
(FeZn)Efb¥ Mk zno  HYWT ®EBT AREET Atk AR A YEA O3S fkiNA
C 95.00
Fe 30.31 0.10 3.40 32.49 15.24 0.69 0.09 0.82 1.90 0.43 0.47
Zn 52.94 0.10 39.08 0.80 0.41 0.27 0.09 0.66 0.20 0.08
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Fig.1 SEM and MLA analysis results of blast furnace slag
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Fig. 2 Overall particle size distribution of blast furnace slag
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Table 4 Particle size distribution of Zn, Fe, and C ele-

ments
LR A% TR/ %
B /um R %
Fe Zn C Fe Zn
+200 134 62.0 862 7.64 533 039 072

125~200 326 663 975 433 1390 1.07 1.00
106 ~125 724 469 2238 276 21.81 546 141
74 ~ 106 227 348 28.00 230 508 214 037
50~ 74 799 265 33.62 230 13.60 9.05 1.29

30~50 2711 135 4075 3.15 23.51 3721  6.02
-30 50.78  5.14 26.12 2494 16.76 44.67 89.20
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Fig. 3 Analysis results of the particle size of the main target minerals excluding coal in blast furnace slag
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Fig. 4 Influence of feed material concentration on the zinc
recovery rate in blast furnace slag
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Table 5 Experimental conditions and results of the expansion test for zinc recovery from blast furnace slag
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