MkR 4

Hydrometallurgy of China Feb. 2026

Vol. 45 No. 1(Sum. 205)

4%
=
=

EEEARNEY P ANS A

(1 ARdbHE T2 Bl TR B dE FEIL 0632105
2B A S E e ARE S LK E I Fil 063210)

PR LIRS B0 WP T L P 8 0R G A R b e R M R R B L B 8 T IR I LR o R
VT PR ST ek L LR e B S AR M X IR ORI S e R R TR AL . S5 R R AR R BRI BE 300 R Il
T 20 °C RN 5 min B AR FRTT R LE 10 mL/1 g FAER I 40 T B 8RR I 343 00 o 91, 56 00 Al
4,690, T 92 BUXT B PR PR IR R WP i BE 2L Zn[ CHy CH(OH) COOT™ #1 Zn*" PR JE 307 15 L 12

St AT IR I TE PR PERR BTl SRR

W P BT R B LR BE A TR TR M A 2R B0 55 R B 58 REAT 2804 ks RV i .

KR BRI R Sl s TR M B IR
h &4 22 . TF803. 21; TF813 XHERFRIAAD A
DOI.10. 13355/j. cnki. sfyj. 2026. 01. 003

Wk G a2 V8 2 e R AT ML A R SRR )
PR LA R 5%~ 109 ANERA 4 A
A8 B AR O B T R RN e L DL K
BT VISR O R A &Y . MEks 4
Je s AMERU7 sUAk B 2 5 R &5 1a) . B 5 95 Gt
W8 fe 3 NARAERRS s ook o & 20 & )8
JCER » HA HEPICE 2 T 5 R, AR
i 16 B B P 25 00 S8 0 K, A BRAE PR R BE AL A
70003k A A7 IF R Bif ke, B A 30 06 W 5@ o [l i
TR R AR AR A R 3 A A
PEWITS B R SE BTG L ) TR TR 4R L AR R B
TE PN T AR 2 00 30 358 75 % B ¥ 8 S R i A L F
VAR AN TC 3 A0 JE 0 L PR e 4 A U8 Y Ak
BRI PR A 1T AT 8 a8 A R A ol i o i 2R 0 R
(R R, L7 A ) 28 5 R A 1E 8 A TR B kAl 28
B B2 AR O

eI A & Jm AL ge T A4S K
EANREE . Kk T2 RERER R . I 2 7R R R
W T e — 2D b B, VA T2 R R R
TSR AR IR Hh e 22 EAE B AR m AL S L W i
A SRR 5 5 5 R B4 B IR s R R R
Y75 B #3:2025-05-26 ;81T B #8:2025-09-28
EETHE A 8 E T E A5 H (ZD2022059)

XEHE:1009-2617(2026)01-0018-07

S8R 53 P AL SEAR S 5 2 BB UR T AR AR AE
TR T FE R R IR AR EAR A R AT

16 4 2B U 1 B DAL Il W AP 5 AT SR I it 37 45 Ak
PIRLVEER T R ARME R A S B M T
SR T FLRRR N HAT 5 T A Uy R fige L 15
A ER BN AR I A TR AR AR | B O A
PLFMT A 32 55 . A FLIR 5 HLBGE AL AR 25 & 1Y
JrER R AV FRIR S BER 190,106,
R TE BIL R A K 42 s 0 T 3% BF 11,000 ~
13.0 06 B9 36 42 15 U - JHAS i) B9 BR 32 i . A L =2
TR 8006 FLIR R fe A AL R 2 —10
fE pH=4 ZA1F T .1 mol/L FLF X5 Jé B 42
RNy 24,200, R TR 5 &1 % - HHIF
FEM M X 22 BE Al 0 FLIR L B FE MR IR D B L AR
ATk 99. 8201 HE. A RAFLIRE h % B
RV A IR D L B R R e A
<& T SCRR B AR A BUR B A 4 ml W T A7 AR 1Y
), WF 5T T LR G FEPE R G A e b i B
DAY A 16 4 2 8 T8 2 W U ) 4 43— b B 1) e
A2 Ay e ORI A B AT ol [ AR P S ) AR R
2%,

F— BB WAL B L BRI LR A S, EERR T T,
BIEEEG N S E Q79— A 8 LU A I E Y T 18 B A E R 4% . E-mail : kyky(@nest. edu. en,



545 B 1)

AR LA SRR A PR G AR V8 BB R IR B AT S HL BE Y

.« 19 .

1 RIEEBH

L1 REER

ARV ORI T IR A ] XRE Filfx
B M ASC o0 B e 2 B Al 2 - 45 2R WL 1; XRD
IR 1 Jr %, KL o0 A A P 2 i i » SEM-
EDS 7r#réf R &l 3.5 2 Pin .

X1 BELENEELERS

Table 1 Main chemical components of metallurgical
dust and sludge %
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Fig. 1 XRD pattern of metallurgical dust and sludge
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Fig. 2 Particle size distribution of metallurgical

dust and sludge
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Fig. 3 SEM morphologies and selection of analysis points

for EDS analysis of metallurgical dust and sludge
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Table 2 EDS chemical composition analysis of

metallurgical dust and sludge %

TE A5 C (0] Si Fe Zn Cl Ca S

Ml — 11.84 3.03 55.02 17.86 6.40 —  0.69
B2 31.59 23.99 8.21 7.44 11.29 5.85 —  1.96
A3 33.58 7.12 24.01 15.39 5.85 1.46 1.82
A4 — 27.98 1.50 10.17 44.4710.68 1.14 1.04
A5 — 29.46 5.23 15.84 31.44 6.58 1.26 3.77
6 — 50.75 0.93 1.25 0.81 0.95 25.87 18.32
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Fig. 4 Effect of liquid volume to solid mass

ratio on leaching rate
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Fig.5 Effect of lactic acid concentration on leaching rate
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Fig. 6 Effects of leaching temperature on leaching rate
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Fig.7 Effects of leaching time on leaching rate
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Table 3 EDS chemical composition analysis

of leaching residue %
B C O Si Fe Zn Cl Ca S

sl 51.03 32.78 2.06 9.28 0.6 1.69 - —
M2 22,95 11.42 6.22 44.25 2.9 3.11 0.09 0.29
M3 75021 — 10.98 2.96 - 3.1 - -
M4 16.47 10.84 11.83 42.99  4.59 3.97 0.87 0.84
M5 22.46 33.40 3.1 35.36  0.89 0.93 — 0.61

M6 22.94 25.38 10.98 31.71 1.65 1.93 0.28 —
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Selective Leaching Behavior and Mechanism of Zinc from Metallurgical Dust Sludge in
Lactic Acid Medium
NIU Fusheng'?,XU Chenglong' ,ZHANG Jinxia'"*

(1. School of Mining Engineering » North China University of Science and Technology ,
Tangshan 063210,China;
2. Hebei Key Laboratory of Mining Development and Sa fety Technology , Tangshan 063210 ,China)

Abstract: Using lactic acid solution as the leaching agent, selective leaching of zinc from metallurgical
dust collected from a steel plant in Shanxi was investigated. The effects of leaching time, leaching
temperature, liquid volume to solid mass ratio and lactic acid concentration on the leaching effect were
investigated, and the leaching mechanism was explored. The results show that under the optimal
leaching conditions of lactic acid concentration of 3% ,leaching temperature of 20 °C,leaching time of
5 min,and liquid volume to solid mass ratio of 10 ml./1 g, the leaching rates of zinc and iron are
91.56% and 4.69% , respectively, achieving selective leaching of zinc. In the leaching solution, zinc
primarily exist in the forms of Zn[ CH, CH(OH)COO]" and Zn®" , while in the leach residue, zinc is
mainly present as zinc ferrite. The weak acidic environment of the leaching system can effectively
suppress the dissolution of iron.

Key words: secondary zinc resources;metallurgical dust and sludge;lactic acid;selective leaching
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