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Abstract

Herein, we selectively recovered Zn and produced ZnSO, from electric arc furnace dust using a hydrometallurgical process.
The analysis of the properties of the electric arc furnace dust revealed that the Fe content (9.9%) was relatively low while the
Mn content (19%) was high as compared to the composition of general dust. Therefore, an appropriate hydrometallurgical
process was designed based on the properties of the raw materials. In the leaching process involving the use of 1.6 M sulfuric
acid and 20% solid-liquid ratio at 60°C for 1 h, 85% of the Zn and Mn got dissolved while the Fe was not leached. To selectively
recover Zn, a solvent extraction process using D2EHPA as the extractant was chosen, and 99% of the Zn was extracted using 0.8
M D2EHPA with 32% saponification and an O/A ratio of 2 using counter-current 3-stage extraction. Mn was entirely scrubbed
with an aqueous sulfuric acid solution of pH 1.5. Finally, Zn was concentrated and stripped using 1.5 M sulfuric acid at an O/A
ratio of 4 using counter-current 4-stage stripping. The stripping solution contained 40 g/L of Zn, and 99.9% of ZnSO,-H,O was
obtained by vacuum distillation.
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Table 1. The content of elements in electric arc furnace dust (%)

Elements Zn Fe Mn Pb

Ca Mg Cd Na K

Content (%) 22 9.9 19 0.96

53 0.6 0.04 1.3 43
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Fig. 1. XRD result of the electric arc furnace dust (EAFD).
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Table 2. The leaching efficiency of elements with S/L ratio (%)
S/L ratio Zn Fe Mn Pb Cd pH
10% 96 22 96 1 96 1.69
20% 73 0 72 0.8 85 6.00
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Table 3. The leaching efficiency of elements with temperature (%)

Temperature Zn Fe Mn Pb Cd pH
50°C 30 0 81 0.8 87 6.38
60°C 73 0 72 0.8 85 6.00
70°C 10 0 68 0.7 88 6.59
80°C 5 0 66 0.6 89 6.76
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Fig. 4. The leaching efficiency of elements with the concentration of sulfuric acid (a) 1.5M (b) 1.6M (c) 1.7M (d) 1.8M.

T50, 60, 70, 80°COf|A] 6A]7F S9F 1M HARS:
of ] 20%]A HFstelom 1 HEE ERE
Table 3] YERHRITE Table 30]4] A H20] 60°C ©]
Ao & L7} Z7FEE old9] & Eo] Zast
k. ol pHO| S71et o] Sl ME 2%71 57t
42 ko] AEFo| Z7tslo] pHO| Z7to] 7]of3t
70 2 getE ) Eh-pH diagram 4F 01919] ZnO=9] &
o] Wzhe] A7 WAET pH glo] o WS & = 9l
t}. o]o] whe} pH F7} A] obd 2] ZnO0&2] o] ¥hgs}
L zo= AgZEc) 5002 Ak o|9ks v & ol

0|83

o] 4&8o] 60°Col ¥]3 & Zgtek. o] A s0°C A
1499 pHet Fglo] qli=d, 60°C H%10] pH 2rh
.2 9 4= 9lck o] W] Yrko] W& Bo| AhHOR
gk, olo] mte} 50°Ce] AZo]A] ofgio] Zno A
| WSk Fow weEn, 250 He AR
ofel, ko] & AL A gtk IM
79 W7k, oheio] e uet
WZREE & 4 olgick aretA
3] Slste] i) HES &

=

)

1249 pH Aol o}

Aol A 328 A 1, 2023



38 ABF - 74

for

&

oA - A4

3

Table 4. The concentration of elements in leaching solution and feed solution (mg/L)

Elements Zn Fe Mn Pb Cd Na K pH
Leaching solution (mg/L) | 38600 0 41400 15.2 34 8210 1591 5.98
Feed solution (mg/L) 19110 0 24060 4.8 25.7 5058 1116 5.75
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