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Table 1 Component and mass fraction of main metals in metallurgical sludge

7% Cu Zn Cd

As Ca Fe Al Mg

ERESE/ % 1.51 1.71 0.25 0.63

1.90 17. 89 6. 89 3.23 2.57

mR LA, xERASF THBRS AN
R ERENEREE HbhESRW. &8
B,
L1.2 #&FRpmaHiE Yy A 45 KA
HFILEE NN BRA EESW NSy CEF i
4,55 25 o BT RN B ) SR X IR AT SO0 IR
B A T0 R I A R A AT R A A E B A
HraiRanmE 1 s,

5000 —
b N
4000 T
) d- R
2 3000} —
i - Figa
Jais €
2000+
b 5
d . o f
1000 ' o ale ar }e{
L AL
& T pe S,
L

() bspotbunsolty oo ol
i

1626030 40
260/
Bl A£5ik XRDHT5E
Fig.1 XRD pattern of metallurgical sludge
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Fig.2 Effect of temperature on leach rate of

heavy metals
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Fig. 3 Effect of time on leach rate of heavy metals
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Fig. 4 Effect of hydrochloric acid concentration

on leach rate of heavy metals
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rate of heavy metals

(mL/g) R B AE /W [ b B 5L bR 1Tl A 7= 3 R
PR K AT 88 2 1 AR — 22 BR il e Tl A8 7= i
B LU R AN F AR 38 B 5 BRI T S B0 4 E
2.5 HENRHERMRW

STRIFRI 5 {7 10 g RAE 4 B/ F 850,250,
150.106.75 pm B9FI5 8, 4151 E F 500 mL f9[H
JEBSIE A, 4 A 250 mL 1 mol/L B9 £k B2 ¥ MK
BLL & 25 : 1, 78 600 r/min #Y %% 3 T W
10 min, MR H R MR EAER 25 C, HERE
H S U X B SR R SR, AN 6 TR

100 ¢ A

e e .
—_—
& s
i.t 80 -“I;_——:F‘:__\—NE ! i (. g DR |
\;Q i 7:n
- —a— Cd
~3— Ph
60 i i i i i i i i
850 250 150 106 75
R um

B6 #ARnExSHERMZE
Fig. 6 Effect of particle size on leaching rate of
heavy metals
H & 6 R, BEE T 75 08 R BE Y A B 3
B RIR L R AR R, B VRTE TS TR RLE /D
F 150 pm R B R R K. L4 F I8, AR /D
T 150 pm B T15 98y SE 50 A4 8} e il HL.

3 & &

a FIRETFREME G, NI A # TR, K
4K 75.88%.

bE A X GRS, im R A
SPEARZNAEMER, RRENSERE.
5 U8 A HE R Y B4 B B L 510
1.71%. @3 X GGt a0 vl A, 15 e 0 P e v
WEEURRCOBXAEE FEEUNRNEY
(ZnS) X AFLE.

o RALBIEERF, MR THBRIEET
T ESBEHBELAE, FERTRURE RN



4 R TRRF¥M

#35 %

W ERERME B R E R A EH EXT B HEMN
E. AR, AR EN T AN RESD
TLBEEIREN 25 C,EBEHEE 10 min, R YK
JEH 1.5 mol/L, &l 25 ¢+ 1(mL/g), Ti51k
BRER/NF 150 pm. ZEML ST, 88 V50 B 1
By F T 4 ) ik B 84. 4%, 88. 1%, 98. 8%,
85.4%.

d BEHEANRFERTHESBESFLBIGS
HRHRGEH, FHE S EPHES B L BT
ROEBRBURETZ &M E, X TN HA
— 5 L ME.

Bt
BT SRR K 5.
5% 3k

(1] 44, MRy, =, & ESBEKLEEEAR
WrgE L) ). AKAEBEEA, 2010, 36(6): 17-21.
ZOU Zhao-hua, HE Su-fang, HAN Cai-yun, et al.
Progress of heavy metals liquid waste processing
technique [ J]. Technology of Water Treatment,
2010, 36(6):17-21. (in Chinese)

[2] JEOUNG J. Solidification/ stabilization of Gredged Slu-
dge with Low Alkalinity Additives and Geoenviromen-
tal Assessment] M}, Kyoto: Kyoto University, 2003.

[3] #EH, BLW, B, F. DEHESEBEERIDR
SprkIrkll]. RS, 2002, 11(1) . 79-84,
ZHENG Xi-shen, LU An-huai, GAQ Xiang, et al.
Contamination of heavy metals in soil present
situation and method [J]. Soil and Environmental
Sciences, 2002,11(1):79-84, (in Chinese)

[4] E4kt. RYEESE B R KIEE AL H LR TE
[J]. AL TR, 2006, 20(1): 44-47.

WANG Ji-yuan.,
experiment of electroplation heavy metal sludge[ J].
Chemical Industry Times, 2006, 20(1): 44-47, (in
Chinese)
[57 DILEK F B, GOKCAY C F. Microbiology of
activated sludge treating waste water containing Ni
(I1) and Cr (VI) [J1.
Technology, 1996, 34(5/6) :183-191.

[6] Xl HEFRNOEEMLLIDREEFAEALL
ML L #EHE IR, 2007,33(2): 56-60,

LIU Yan.

utilization technigue of electroplating sludge[J]. Ch-

Research on cement solidification

Water Science and

Harmless treatment and comprehensive

emical Engineering Design Communications, 2007,
33(2): 56-60. (in Chinese)

(7] BRK#S, A&, B8EI5 6 Ry B A B A0 A A 5T
L] P EREZSFM, 2007, 25(5): 2-6.

(8]

[9]

[10]

[11]

[1z]

[13]

[14]

[15]

CHEN Yong-song, ZHOU Shao-qi. Study on phy-
sical and chemical properties of electroplating sludges
[J]. China Resources Comprehensive Utilization,
2007, 25(5): 2-6. (in Chinese)
L, RN, FLig, 4. ZB-nE AT R
HEERPHAMELT] FRER¥5/HA, 2010,
33(6): 135-137,140,
CHENG Jie-hong, CHEN Xian, KONG Feng, et al.
Recovery of copper and nickel from electroplating
sludge by ammonia leaching and hydrogen reduction
under high pressure[ J]. Environmental Science &
Technology, 2010, 33 (6): 135-137, 140. (in
Chinese)
R, B, kFIE.E BEBRNEEMNES
FMAMRHERLI] 25 EFR, 2004 (4):
95-98.
WU Bao-ming, ZHAO Hao, ZHANG Yu-feng, et
al. Review of treatment and comprehensive utiliza-
tion of electroplating sludge[ J]. Journal of Safety
and Environment, 2004(4):95-98. (in Chinese)
T, B LS BERRERAS L
Brwmmatsl)] s 5 H 4K, 2011,30(1):
42-45.
JI Wen-jia, HUANG Qi-fei, WANG Qi, et al. A
study of methods for resourcization and disposal of
sludge [ J 1.
2011, 30 (1):

Electroplating &
42-45, (in

electroplating
Pollution Control,
Chinese)

ZHU Wan-peng, YANG Zhi-hua. The Metals Rec-
overy from Electroplating Sludge Using Solvent
Extraction[J]. Water & Waste Engineering, 1995
(12): 16-18,

SILVA JE, PAIVA AP, SOARESD, et al. Solvent
Extraction Applied to the Recovery of Heavy
Metals from Galvanic Sludge [ J .
Hazardous Materials, 2005, 120(1/2/3): 113-118.
LI Chun-cheng, XIE Feng-chun, MA Yang, et al.

Journal of

Rec-overy of Multiple Heavy Metals Extraction and
Recovery from Hazardous Electroplating Sludge
Waste via Ultrasonically Enhanced Two-stage Acid
Leaching [ ] 7.
2010, 178(1/2/3): 823-833,

PAULA T S S, NIELSON T M, MARTA M M

Journal of Hazardous Materials,

D, et al. Extracion and recovery of chromium from
electroplating sludge [J]. Journal of Hazardous
Materials, 2006, 128(1): 39-43.

ET R, S AR AL SR HBARIM
JLBT i ok th AL, 2008 34-65.

WANG Ji-kun, ZHANG Bo-ya.

Mud Comprehensive Utilization of Modern Techn-

Copper Anode



%5 W R 254 ER IR X & 75 U AR BB AT B0 th T2 M4l 5

ology[ M]. Bei Jing: Metallurgical Industry, 2008 34-65. (in Chinese)

Extract technology of heavy metals from metallurgical sludge by
hydrochloric acid

CHI Ru-an , SHI Yu-qing , CHEN Zhi-Wei , YU Jun-xia
(Key Laboratory for Green Chemical process of Ministry of Education, School of chemical

Engineering and Pharmacy, Wuhan Institate of Technology, Wuhan 430074, China)

Abstract; Hydrochloric acid was using as leaching agent to extract heavy metals from metallurgical
sludge, and extract technology was optimized to recycle heavy metals from sludge. Moisture content of
the sludge was determined by drying method. Metal component and mass fraction were determined by
X-ray fluorescence spectrometer. Phase characteristics of each element were analyzed by X-ray
diffraction. The analysis results show that moisture content metallurgical sludge is 75. 88% of, mass
fractions of copper and zinc are 1. 51% and 1. 71% in dry sludge, respectively. Copper exists in the
form of simple substance, and zinc mainly exists in the form of sphalerite. Hydrochloric acid leaching
process was studied to leach heavy metals such as copper, zinc, cadmium, lead from metallurgical
sludge. Parameters such as leaching temperature, leaching time, concentration of hydrochloric acid,
and grain diameter were investigated, The optimum results are 25 C of leaching temperature,
10 minutes of leaching time, 1 mol/L of concentration of hydrochloric acid, 25 ¢ 1(mL/g) of liquid-
solid ratio and less than 150 pm of grain diameter. The recovery of copper, zinc, cadmium, lead is
84.4%, 88. 1%, 98. 8%, 85. 4%, respectively. The above investigation is valuable for industrial
applications of leaching technology by hydrochloric acid.
Key words: metallurgical sludge; acid leaching; leach rate; single factor experiment
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