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Abstract

In order to recover and utilize zinc from zinc smelting slag, the effects of the types and concentra-
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tion of organic amines, temperature, solid-liquid ratio and reaction time on the zinc leaching rate
were investigated. The results showed that triethylenetetramine method exhibited good leaching
efficiency, the consistence and liquid-solid ratio had a significant effect on the leaching, the leach-
ing time had a certain influence on the results, and the leaching temperature had little effect on
the results. When the total triethylenetetramine concentration was 0.8 mol/L, the leaching tem-
perature was 60°C, the liquid-solid ratio was 5 L/kg and the leaching time was 2 h, the extraction
rate of zinc was 99.75%.
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Figure 1. Echnological process of zinc recovery from iron slag in zinc hydrometallurgy
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Table 1. Content of main elements in iron slag (dry basis)

=1 HFEFR)EERZSE

% Zn Ca Mg Fe Al Mn Pb Cr Cd Cu S HoAth

dl

FiEl(we) 1361 5.24 0.83 10.5 1.15 0.33 0.13 0.018 0.025 0.001 9.12 59.05

3.2. BHRRBGIAIEREE

TN =N =m0 DU 20 S DU R A HLIER BORIEBEAT St 0 ik, A HLIGKIE
TRBECHIMRE A 0.5 mol/L, FHFARER VYT pH ] 9, &=HL 100 mL FEANA 20.0 g kil (T-3%), 7E1HIE 40°C
FIFRIRE IR L 2 /NiE, 5 IR 100 mL K50 B b szt o 3R EGSEFE 58 il in S Lt g, F A 60 mL
B PRI EE AT IS, BUREIN 2 U P i I TR B & B IR SRR UK, Bl W2 2.

Table 2. Leaching rate of zinc from iron slag by four kinds of organic amine aqueous solutions

3 2. M BBRKA BT RE PR IR

EERINCELIES Yy (73 At = LAY VY 2.4 T 7K
BB % 54.19 75.73 99.37 99.46 38.59

RIS EAER Y], = L VU R DY 2 T s o (B 22 BT IR KR BOGR, Horh = 2 DU ik
AR ARG LS, PR S 30 FH = 2043 DU i ABOMR B o
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3.3. REGH#E pH ERR N
HIAR R 2 S8 L, A WUEKIE R BIPIAE pH 22 ma ikl h R IR ) R 2R &R . SLieh,

T 0.5 mol/L (1= 2 VU B/K W, FHARBRIR P9 % pH 43710259 8. 9. 10, 11 Al 12, & HY 100 mL
FHINA 20.0 g BRIA(T2E), 7EMHIR 40°CHRIRRIRRE IR 2 /N RS RE e UG, i 60 mL 2555
FKBEHR, BRI E PR BRI R S B IR R BRI, HoR WLk 3.
Table 3. Effect of initial pH of leaching agent on leaching rate of zinc
= 3. REFIME pH X8R BRI

REGHWIA pH 8 9 10 11 12

BEIR A% 99.41 99.37 87.33 59.21 40.57

SEIKAIE RN, = ZIEVUROKIERIIRIAE pH X8R BURAG BB 52m, 2 B T pH 18 i BRER T
¥, VIME pHELL 9 AE, XTEERIR BN Eik 99.37 %.

3.4. IEEZZHALEL

MRAE VIR A RS, RN WAL R B AN = 20 DU K VA IR IR SR TR P fe i 3
MEEEME R, UL NSRRBER, SANHRE 3 MRBACE, EHIERR L3 7 ikit,
AP I 40 B = CM VUK IEWBER T pH 2 9, BREI(TIE) &8 20.0 9. RIS REERUE, i
JF 60 mL 8 7K Hedk,  BURRIE DB e i B S P SRR R

Table 4. Factor level table of orthogonal experiment

4. EXKRBEARKFR

K AC B/h C/(L/kg) D/(mol/L)
1 20 1 3 04
2 40 2 4 06
3 60 3 5 0.8

PLKTE rh B IR BUCR N TR AR, T B Hride il s 45 Bk T 0 M, a4 58 A im0 5.
F5HHL, BB R R EMERTERND>C>B>A, A L= 2 VU R BE AR [E L B &
FRom . BOUREEAE N TR 60°C, REUNA] 2 /NiF, BV 5 Likg, = VU EE N 0.8 mol/L.

Table 5. Orthogonal experimental results and data processing

5. [EXEWERMEIELIE

e ?EIE’;/"C HTJLl;;?/h T[] H:C/(L/kg) W’E/gnol/L) Y
1 20 1 3 0.4 67.27
2 20 2 4 0.6 98.29
3 20 3 5 0.8 99.75
4 40 1 4 0.8 98.56
5 40 2 5 0.4 86.35
6 40 3 3 0.6 81.34
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BEM &
Continued
7 60 1 5 06 99.75
8 60 2 3 08 99.38
9 60 3 4 04 76.71
X1 265.31 265.58 247.99 23033
X 266.25 284.02 273.56 279.38
X 275.84 257.80 285.85 297.69
X, 88.44 88.53 82.66 76.78
X, 88.75 94.67 91.19 93.13
X, 91.95 85.93 95.28 99.23
R 10.53 26.22 37.86 67.37
AR A;B,C3D;

35. MALSITRE ST FRRMESIE

FE SRR BT B 26 I BRAL L, PDREEE B 178 2 VTR N BRAL SR DTTE, 1L iEa FIEBUON = L0
VURG I, W] IR [P BRI A R o P B FH IR M P 28 P AR T 2 Bl R B AN B AL S A, Bl
AR T AR BT AE, B B VA TR0 28 R A 2 B RORHIRIR T SE BB ) |l s

4, Z5ig

1) = 2 VU VR e Tl Bk RSk 1) R ARG, RBGE IS, @ AR B DT ik
BE, TR B I = 0 VY R A A IR B BRI o B A A0 108 T F A8 P AT Y T i P B R YA
T SEVEE R ISR A, 7= AR MR AL B 5 R DTIE s

2) G IEAS SIS, = 20 DU AR O FE AR O R ] L B2 U 2 s, e sk
95 %A IREURE 60°C, JREURA] 2 /NEF, [EWELL 5 Lkg, = ZMEPUREAKIEBRE 0.8 mol/L, &k g
(R B ZE A Ik 99.75%

E&ImHE
EREER ML 4 B 5 e A B TR BRI R 4 L RS2 6 = HF i H (No: MXKF201906).
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