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Purification on the Leaching Solution of the Crude Zinc
Oxide Recovered from the Reduction of EAF Dust
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Abstract

Purification on the leaching solution of the crude zinc oxide obtained by the reduction of EAF dust has been carried out. Pb
and Cd ions in the leaching solution were precipitated and removed from the solution by the addition of zinc metal powder. The
purification condition for electrowinning to obtain the high purity zinc metal was investigated by analyzing the effects of Pb and
Cd ion concentrations on the contents of impurities in the recovered zinc metal. The 3 N purity zinc metal was obtained at the
electrolysis condition of the concentrations of Pb less than 2 ppm and Cd less than 0.1 ppm in the purified solution. For this puri-
fication, the amounts of zinc metal powder more than 8.5 g/l should be added in the crude zinc oxide leached solution.
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Fig. 1. Flowsheet of the proposed process for the treatment
of EAF dust.
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Table 1. Chemical analysis of samples. (wt.%)
Elements Samples EAF's dust Crude ZnO

Fe 33.15 1)

Zn 1271 58.88

Pb 1.57 5.74
Cd(ppm) 147 1585

Cu 0.14 0.15

Na 0.61 2.14

K 0.66 0.94
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Fig. 2. Effect of concentration of NH4Cl on zinc extraction
from EAF dust. (Leaching conditions: temperature
70°C, pulp density 100 g/l, strring speed 150 rp.m.).
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from the crude zinc oxide. (Leaching conditions:
temperature 70°C, pulp density 100 g/1, stirring speed
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Table 2. Chemical analysis of the leaching solution used for purification.

Elements Pb Cd Fe Si Ca Na K
Concentrations (ppm) 1,256.0 280.5 2.5 215.5 59.5 2,035.0 2,030.0
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Fig. 4. Removal of Pb and Cd ions in solution with the
addition of Zn powder.
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Fig. 5. Concentrations of Pb in purified solution vs wt.% Pb
in Zinc metal recovered from electrolysis.
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Fig. 6. Concentrations of Cd in purified solution vs wt.% Cd
in Zinc metal recovered from electrolysis.
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Table 3. Chemlcal analysis of purified solutions.
Elements Pb cd Fe Si Ca Na K
Samples
i 715.0 102.0 2.1 171.5 48.9 2,085.0 1,985.0
2 700.0 28.5 1.5 172.0 40.2 2,385.0 2,035.0
3 655.0 8.1 0.7 176.5 425 24750 2,055.0
4 377.5 39 1.0 172.5 423 2,560.0 2,135.0
5 157.0 34 1.1 152.5 27.4 2,030.0 1,930.0
6 149.0 3.1 1.3 154.0 29.5 2,105.0 2,050.0
7 89.0 2.8 1.6 133.5 40.7 3,665.0 2,970.0
8 26.4 0.9 1.5 145.0 413 3,570.0 2,835.0
9 9.6 0.3 0.5 715 1,945.0 1,945.0 2,770.0
10 89 0.3 0.8 65.0 1,885.0 1,960.0 2,655.0 Dust
11 7.2 0.2 02 67.5 1,890.0 1,880.0 2,635.0 Az49
12 6.3 0.2 03 735 2,050.0 2,115.0 2,915.0
13 2.1 0.2 1.5 141.5 398 3,525.0 2,820.0
14 0.9 0.1 1.3 139.0 35.6 3.475.0 2,625.0
ol A8 Hol A FAo|ARY Wil o 200
——
8.5 g/l oldol Hojob F& <& = girh. 0oy e '\.\
04
_ -100] |
3.3. MMM 82| Eh ¥S} 200 '\"l\.
A\eAE o} sl e 1Ee golo) & S ]
o . - E -
ZolARS H7}3PA cementation BHEo] &8l & E -400 -
o o] EA3hs o] 59 Tt HEslER v -500 1
o] FAE= 849 En= H3leHA Aok -600 -
-700- -y
RT
Eh=EO——F InK -800 . ; . . . .
n 00 02 04 06 08 1.0 12
7|14 B ®FE 7)1HY Zn powder(g/l)

F : Faraday ‘3<%
K : 33835

folo) Eh H3lE 2ARR A3E 1ol
gt 2elA B ukeb 2ol 0.3 g4 04 g1 At
o} 0.9 gflolA 1.0 g/l Ato]e] F&orAtT Mt ¥
o] T FYolr fle] Ehe] F43 7Avt BT
gon olgst Asks AW Foo] The &

L

20

=

J. of Korean Inst. Resources Recycling Vol. 13, No. 1, 2004

Fig. 7. Variations of solution potemtialn (EAF dust).
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Fig. 8. Variations of solution potential (crude zinc oxide).
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