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Table. Analysis of EAF dust *EAFD-1( DAL Jx*EAFD-2( |A,unit70 )

Element *EAFD-1 «+EAFD-2
Zn 15.9 27.4
Fe 37.7 26.4
Mn 1.85 3.16
Ca 1.16 0.94
Cr 4.30 3.60
Mg 0.28 0.11
Cu 4.35 4.96
Ni 0.30 0.20
Cd 0.02 0.01
Al t.12 0.39
K 3.02 2.20
Si 1.83 1.13
Cl 6.14 4.18
S 0.55 0.62
P 4.21 0.12
Wt.pct.of franklinite 52.2 52.0
1-X in Zn,_xFeyxFe,0, 0.93 0.74
Zn in Frankiinite/dust 12.9 10.6
Zn in other phases/dust 4.2 16.1
300% e 100%
Ao e
e o /
6% 1 /o 80% m e Vad
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9/ s Y4 ° /
7 //
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< fan 2 / /
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204 ] 1 20% 4
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s 2 4 [ 8 0 0 1 2 3 4 5
Molar acid ratio (HCl'Zn in EAFD-1) Molar acid ratio(HCVZn-EAFD-2)
. . . . o
Fig. Leaching yields of Zn and Fe from leaching at 90C

for 2 hours in 1-2N HCI solutions

._54_.




Molar acid ralic HCH Zn in EAFD-1

Fig. Leaching yields of Zn and Fe, and the wt% of magnetite
and frankinite in residues per input dust, obtained from XRD
analysis after leaching in 1-2N HCI solutions at 90C for 2
hours

Zinc fersite (H511)
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Fig. The change in XRD patterns of EAF-1with different leaching conditions at
90°C for 2hours.1. EAFD-1 before leaching, 2. 100g dust in 500mé 1.5N
HCI,

3. 100g dust in 500m¢ 2N HCI 4. 50g dust in 500 m¢ 2N HCI
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Table. EAF dustE 3 =ol=0 A= HAS &

-+ = 100g EAFD-1 CHaH A | 100g EAFD-2 THaH A
LEOtE N Ot e Y = 9.2g 26.69
= AMEEN S3E | (1.0] [1.8]
#o &80l 100% 23.6 38.4
OtHEa &6t 8% [2.5] [2.6]
ot SN OtHE 97.4 101.6
100%& &ots &% [10.2] (6.8]

[ 1 MAR(molar acid ratio)

Table. S4H2 240l ME =& 422 FEE

Test number 1 2 3
Molar acid ratio 1.7 3.3 5.0
Leaching condition{2hr) 25¢T 80°C 80C
Metals dissolved(%)

Zn 18.97(69.2) 21.5(78.4) 24.8(90.5)

Fe 0.08(0.4) 18.0(68.2) 21.0(79.7)

Pb 1.31(41.4) 0.7+ 0.84x

Cu 0.05(25.4) 0.17(85) 0.23(100)

Cd 0.03(97.2) 0.03(100) 0.03(100)

Mn 0.55(58.0) 0.54(57.4) 0.88(93.6)
Leaching residue(wt. %) 64.5 41.0 17.5

Zn{%) (15.9) - (2.59)

Fe (40.9) - (14.83)

Pb - - (8.51)

Cu - - -

Mn - - (0.17)
Crystalline phases** - - (1.35)
Franklinite, 1-X (19.7) 0.74 (10.5) 0.45 (2.9) 0.44
*1.0,2.00 & 230l Y2 T HAHZUAC, = EDS analysis. **» XRD
analysis
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Table. &AM SH0 ME =2 =25 s Hal
[ g 9 ER--
(PPM)
1.ZnO Mel & EADF -2 2l &4 Zn 50,000
E&8 6t HE MBI M3 | pe 1.0
Or XMel £ o1t
o Y iPb 730
Cu 190
Mn 680
2. Cementation | 10g & OtHEL | Zn 50,000
£1000 M B 1 | Fe 1.0
ol £ 22 A |pp 110
b E8d Cu 2E0HE
Mn 580
3. E#HE HMel 1509 g4& Zn 50,000
granules(Aldrich) | Fe 1.0
21000 8N | py 450
101 £ Cu 6.56
Mn 600
4, gHE Mel + | 10gof Zn =28 | Zn 50,000
Cementation SH30 £ Fe 1.0
Pb <2
Cu <2
Mn 600
= = =
ol = IS
HBEEE ) F28SE. 012 5X(50g/12Zn)
Mzag [y =28 3d8L:
AUAQ 2D FAIAS S [y LMD A HolYy
MESO 2T A A ) Axsa oy 2
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+ AEM CEM B

/ Zn2+* H* €« f HY 0?
7n HCI 502
CF ——lpCl /‘ H,0
Recovery of Recovery Sulfuric acid
Zinc ’) of HCI solution
Catholyte Ampholyte Anolyte

Fig. 2-Membrane Cell

Cation exchange
membrane

Al cathode l Pt/RuO,—coated Ti

anode

<< -
Zn2* H+ SO
]

~ ZnCl, ) ~H,80, ™
solution (\M

Fig. 1-Membrane Cell
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Table. Results of the electrolysis

S=2ME A2H) anolyte BIA S O™, | CatholyteBiAM 2 01, | MR ES | 8

g 2c HL0IRY s5E(M) | B20129 55(M) % KWh/kg

(A/m?) AR == A == Zn

600 302min Zn 0.0 Zn 0.041 | Zn 1.5 Zn 0.72 95 4.9
25T Cl-0.0 Cr- Ci- 103 ClI-0.0

1000 170min Zn 0.0 Zn0.024 {Zn 1.5 Zn 0.80 92 4.2
30T CI-0.0 CI- Cl- 1073 Cl-1.40

1500 114min Zn 0.0 Zn 0.011 {Zn 1.5 Zn 0.77 95 4.9
40T Cl-0.0 Ci Clr 103 Cl-1.40

1500* 117min Zn 0.5 Zn 0.309 |{Zn 1.369 | Zn 0.79 95 49
40T CI-0.0 CI- Ci-010% | CI-1.40

» HZ =3 EAFD-22 26 22 8%

(A) 500Am? (B) 2000Am?

Fig. The microstructures of zinc coatings deposited from the purified zinc
chloride at different cathodic current densities

(A) 500Am? and (B) 2000Am? at same membrane current density of 1000Am?

_69__




Fig. Morphology of the deposits grown in the gelatin free solution (0.5 M ZnCI2
+ 2M HCI) showing the fine protrusions on the surface. (A) The surface
morphology of the deposit, (B) and (C) the magnified views.

Fig. Morphology of the deposits grown in the gelatin—containing solution (0.5M
ZnCl, + 2M HCH. (A) The surface morphology of the deposit, (B) the fractured
surface, (C) a cross—sectional view of the polished and etched specimen in 1N
HNO,.




Table. 8ol X2

- = ol
39 BHUAY RE HYgas
2 dFd 2o YT Bt
=
HWEY QL | UHY O HIR 2D
ES R | 839 M2I0 LGS dendrite 24
B SE2 012 0I5 HIE -SaJtAal gaza
20122 OIS BIE - anolytel] OISIS=8 2 SAEL AUS
& Bl & (initial, catholyte) 204 g/l ZnCi2 < 10-3HCI
T M(spent. catholyte) 98g/1 ZnCl,, 729/ HCI
XE Cl- (22 anolyte) 0.3859/1
R 300~500Am™3(cathode)
1000AmM™2(¥ = &1 21 Nation-117)
HIAWE 2= (anode) : RuO2-coated titanium
& =2(cathode) : 2205, S0
H32Hel 45mm
2T <40°C
Ao &y <2%
2=(cathode) BR B & 95%
X 22 3.5kwh/kg Zn
LG B Dense. flat

Fig. Capacity : 40kg/3l, Batch

1. Vessel - HIZZ2 DE
2. Filter — Nuche
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. NZ : E43ES & AH30~40kg)
2t AL E :>
SCEE A2t 2hr
25 : 80~90C

SN SHIEF FECXN &2 0lHE 240]
EE &ASA3II 28

pH:0.2~4.0
S YNEES BY
NZ: M2 2% (40kg)

A2t 2hr

25 :90T~100TC

S . SUA0 Oloio] &S =0[1) 2AAEA
SN HEE HSES HASIE AMEHE A
Al31D| 948t

OfN
0x
o
W

Nuche Filter Filter Press

Fig. Filtering of EAF dust after leaching
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Fig. A Zn ingot made by melting Zn which is
produced from electrolysis

Degree of purity : over 99.9%
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CEE0 JUAHAS Mt 2HEE2 HEY BFLUEE 2 1000A/m?
ol 82 8FLTE S500A/m2Ull SXSECZ A HZ2ZUACH S35 2N
9-I MEE I 7ol =2 & sZ0A &6IH 27& = WU X

2Xl=, 300 ~ 2000A/m2 S= HdFE T HAUWA 2.7 ~ 4.9
kWh/kg Zn Olf &8&tCt.

&ol A2 HOHAl 2%012010 €FE SAAZ N &A= CH
JPAE MAGH| flol 24HEE AFZoltHLE JtE S 6t MHE
AN SEHME MESHH ItAZ RE S48 MAECH

CEHUA datElE Ot == 99.9% 01 0IALE
HIHE JHH0 =2 012 B2 S AAEote 20| BF S &0 i of
A

5 0
E2I6tLE O 0122 FHAELE Relst BE2 4EHLZ HHsdE
E0WH=CH
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