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Table 1 Chemical composition of steelmaking dust before and after modification (mass percent) %

S3Hr it Fe, 05 Zn0 Ca0 Si0, MgO K,0 P,0; S0, AL O,
A 72.38 20. 85 4.17 1.15 0.38 0.33 0.14 0.06 0.04
MRk 46,49 10. 66 40. 44 0.71 0.63 0.08 0.08 0.03 0.19
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Fig.1 XRD pattern of steelmaking dust before

and after modification
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Fig.2 SEM photos and mineral phase composition of modified dust
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Table 2 ArG’ values and equilibrium constants of major mineral phase dissolution reactions in this system

=2 FAEN A,G%/]mol K
I Zn0(s) +2H*=Zn** + H,0(1) -63621.9 1.4 x10"
I CaO(s) +2H*=Ca’** +H,0(1) —~184141.0 1.83 x 10%
il Fe, 0, (s) +6H*==2Fe** +3H,0(1) 21 608. 48 1.64 x10~*
\Y Fey0,(s) +8H*=2Fe’* +Fe’* +4H,0(1) -21319.08 5.43 x10°
\Y Ca,Fe,05(s) + 10H*=2Ca’* +2Fe’* +5H,0(1) -300 368. 87 4.22 x 10%
Vi ZnFe,0,(s) +8H*=Zn>* +2Fe** +4H,0(1) -42 684. 46 3.01 x 10*

PRI FR v B AV BN ) BT A T

HIBE A, G" FISFA 40 K 51 T3 2, 45 ROV A9 B 1k
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Fig.3 Relationship between ion concentration

and pH

TR IR R RS TR RO R A A (5) B
7N BRI S S

Me"* +nOH =Me(OH), | (5)
UK SNk B P AFAER(6) o
lg ay... =lg K, —nlg Ky —npH (6)

K s ay,. . HEB S8R BT IR EE  mol/L; K,
k4 SR UUTE AV FE BUHE B0, mol/ Ly K, M 7K 9 25 1A
HWHLK, =10 7" mol/L,
REE, Zn Fe WA 8050 25 R MR I E S, Zn
il Fe B FREIEAITTIER Zn(OH), . Fe(OH), , H
1gK, 5310 —15. 68 Fl =37.40, Zn Fe BT (171
WEE S pH AR R (7) - (8) PR,
lg ay,. =lg K,,(Zn(OH),) -2lg Ky, -2pH =
~15.68 +28 —2pH =12.32 =2pH (7)
lg aps. =lg K,,(Fe(OH) ;) -3lg K, =3pH =
~37.40 +42 -3pH =4. 6 - 3pH (8)
R E TR E S pH ERSC R 4 Br
No Fe’ TULTER pH (EIEHE } 1.9 ~ 3.2, Zn® " ULIE
() pH {EIEFE M 6. 16 ~ 8. 66, B A T4 pH (E = HIAE

—EVE N BEATRE Fe BT OK L BLDTIE , 1T Zn*
A IRITE R EAFAE TR, T IR B e PE i3
TR R Zn I E

4_

S Zn2+

1¢Mc™]
=
T

5 6
plfi
B4 &mE T KR r s S
Fig.4 Relationship between pH and equilibrium

concentration of metal ions in aqueous solution
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Fig.5 Leaching ratio of main elements in

steelmaking dust before and after CaO modification
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Fig.6 Change of leaching ratio of main elements

in modified dust with pH value
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Fig.7 Change of leaching ratio of main elements

in the modified dust with temperature
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Fig.8 Changes of leaching ratio of each element

with solid-liquid ratio
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Fig.9 XRD pattern of leaching residue
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Table 3 Chemical composition of leaching residue ( mass percent) %
W Fe, 0, Ca0 7n0 MnO Si0, AL O, MgO P,0, Cr, 0, ) S0,
o 55.97 39.01 3.11 0.67 0.63 0.20 0.16 0.13 0.04 0.04 0.03

S4800 15.0 kV 15.0 mm x 1.20k SE{M)

S4800 15.0 kV 15.0 mm x 1.20k SE(M)

& 10

Bl Ca Kal

R SEM [ K RERE 1 K&

Zn Kal

Fig.10 SEM image and energy spectrum scanning image of leaching residue
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Table 4 Chemical composition of mineral phase in

leaching residue (mass percent) %
IrHTRE R 0 Ca Fe Zn Si
1* 40. 06 25.04 31.54 2.82 —
2# 52.51 22.42 23.13 0.93 —
3* 49.12 14.25 35.52 1.11 —
4* 33.55 16. 96 26.02 — —
5% 39.96 24.45 35.59 — —
6" 45.78  21.44  29.15 3.18 0.37
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S PR ISAS , AR FRAEXT RN R A AT CaO 25T 1 5
fili b, AR £ R e PR 1 12 B A RS 22 v Zn, [
IR A Fe JTCREEM , IEXT CaO B8 0BT AT |
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Study on the separation of zinc from steelmaking dust by modification and acid leaching
WANG Xin', ZHANG Yutang', JIANG Liudong®, YUAN Ruiyuan', DU Chuanming'
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;

2. Panzhihua Tron and Steel Research Institute Co. , Lid. , Pangang Group Company Limited, Panzhihua 610031, China)
Abstract; Steelmaking dust is one of the solid wastes produced in metallurgical industry, and it has a higher Zn
content. The separation and recovery of Zn from steelmaking dust is of great significance to green and low-carbon
development of metallurgical industry. Zn mainly exists in the form of ZnFe,O, in steelmaking dust. In order to
separate Zn and Fe, CaO modification was adopted to convert ZnFe,O, into ZnO, and then selective leaching was
used to extract the Zn element by using dilute hydrochloric acid. The effects of CaO modification, pH value,
temperature, and solid-liquid ratio on the dissolution of Zn and other elements from steelmaking dust were
investigated. CaO modification could effectively convert the ZnFe,O, into Ca,Fe,O; and ZnO, which is easily
soluble in acidic solution, resulting in a higher dissolution ratio of Zn and making Fe difficult to dissolve; as the pH
decreased, the leaching ratios of the main elements from the modified dust increased; increasing the temperature
and reducing the solid-liquid ratio are beneficial for the leaching of Zn, and increasing temperature will inhibit the

solid-liquid ratio 1:25,

achieving selective leaching of Zn.

leaching of Si. Under the conditions of pH =3, temperature 50 °C
was 72. 73% , while that of Fe was not leached,

deposition can be used to recover metal Zn from the leachate.

the leaching ratio of Zn
After leaching, electrolytic
The leaching residue is mainly composed of
Ca,Fe, 0O, and can be reused as a metallurgical flux.

Key words: steelmaking dust; acid leaching; Zn recovering; ZnFe,O,; CaO modification



