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Recovery of Copper from Sewage Sludge by Bioleaching-Solvent Extraction-

Electrodeposition Process
CHEN Hai-ping, ZHOU Li-xiang, WANG Shi-mei> LIANG Jian-tu

(Department of Environmental Engineering; College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing
210095, China)

Abstract: Sewage sludge contains not only a lot of organic matter and plant nutrients, but also some harmful metals. Recovery of sludge-born
metals for sewage sludge of high metal content is very important for safe reutilization of sewage sludge and for economic consideration. Here,> we
reported a recovery technique for sludge-born copper using bioleaching-solvent extraction-electrodeposition( L-SX-EW) process through batch
experiments. The tested sludge containing 7 432 mg/kg Cu was collected from Suzhou Wastewater Treatment Plant located in industrial zone of
Suzhou City, Jiangsus China. The results showed that more than 90% of sludge-born Cu could be solubilized into aqueous phase within 72 h
through bioleaching process. Furthermores soluble Cu in the form of Cu’* in bioleached sludge filirate could be concentrated into organic phase
through the extracting operation using 2% solvent extractant M5640 under the optimized condition of 1/3 phase ratio (O/A) and pH 2.0, in
which Cu”*
Stripping results showed that the Stripping rate of Cu was 80.07% when the phase ratio (O/A) was 2/1 using 1.5 mol/L H, SO, as stripping
solvent. After the concentrated Cu’* in acidic aqueous phase was electrolyzed for 6 h at 2.1 V bath voltage and 55°C s more than 90% of the
Cu’* recovery efficiency was achieved in the form of elemental Cu powder. There wasn’t any wastewater generation in this process. Therefore,

extraction efficiency reached more than 95%, whereas the co-existing soluble iron extraction efficiency was less than 10% .

this L-SX-EW technique exhibited a potential application for the recovery of metal for heavy metal-loaded sludge.

Key words: sewage sludge; copper; bioleaching; extraction; electrodeposition; recovery

BTG K AR B )Vl A A KR A LB NP
SERFRSY AR R A T KT E R AL
T — SR AT K LA T B K CHR 3 72 R 1 BILA
AT TT A7 b MY R A T MY B R 7K R 3T v K Ak B
Jr T G e B e e S R S e, 0 G PTIA
FETHE LT mg/kg™ . Ik, BRI 5
SRMNARESEE LSRR SR eE,
A e A RS 11 <2 g 220 DR ISAC A T K

ARG R RE T EY IR AR

(bioleaching) 7V H ¥ Yé 1 B 43 J A% K75 e Hh s Jif
IR R ¥ 8 K L e 7 T B2 -0, o 2k
PER S 65 S BG UL 1 000 m . 45 A R, ZER
HATAREIR I8 AT A S B <5 v H 2803 v (Rl iy

%5 B #3: 2008-12-22; #&3T B #7: 2009-03-02
EEWmB: Hxa AR L B (863) T H (2006AA06Z314); [H
K H B 4T H (20677028
EE BN T (1984 ~ ), B, B-EWFST A . S BWFIE 7 1 [ 4K
RS T I AL P, E-mail: chp256 @ 126. com
» BRI FR A, E-mail: Ixzhou @ njau. edu.. cn



113 Wit~ 25 Sl TG Je P Cu [PICRE S : ZE - AU A - AR DT Cu R 3365

15 909% LA b TG = IR TG G A A R R RN AT L
SRy W=V AN 5= I il

AT H AR, T 285 E4 )R & &
AR 7, U 22 H500E B I AR K A B e
JBFRAECGB 18918-2002) FRAE LA T, 5 Ufe h H 4 & 1)
WAL DB A XN BRI, ¥ 30 b o 4 v
HE VB S 38 5 A A e A 2L AR i 4 e Ve
RGN E (e A D AWV E e 48
(R WS RO i 3 A L PN AR A8 i B L AR T, A
LG el X, T3k T Vs K AR ) R K=
TN K, SEGG e AR S ANE Y E X
A AR U, o B ny Ik B [ R B A s B
A, AEVL I3 7 b D R SE TV K AR B Cu B BT
53 000 ~ 15 000 mg/ke > £EF H [ B2 453 2 25 (1)
VLT, HEehk 5 Cr )38 3 E ) m/kg. X L%
Eleh a8 o LT s 2R A & BT B K
X IR ey e, (RIS Ye Wi v v IR A A 4 8 AN
AR L FEAL, I n S B Al SR, e A
&

FEAURIENG 4 s SR AR - 51 26 - H A
EMN Cu B [BIAS B S 2E S Cu A — TR )
FOR | HBEAGRE A K &M th F B HER A
YIMER B FER IR R R A, R
Cu A8k Cu F5H I Cu, WAEI B ARAED 41
Cu ¥ HHE NIRRT, 48 5 38 L 5 R0 A A HLAR B4 K
AT Cu SEFEPE A CCu FEANA LA, Bl 5 5 H
PR I ZEHC Cu JE N ZKAHD PSR A3 7K A0 A = e Cus
FERE— B BB A PR BT cu® Y A T R
RRZ T2 1) Cu 7 5 AE 2003 4F & v 25 Cu

PR 14 B A SR A AN, WS
PG mENEIIT(30% ~ 60% ), =75 1] K H
%L E NIk T ¥ e H (R v 4l 2 (1) 42 8 Cu v 6 L
FRIE . A 1, ASHIEFT LA T3 M 5 Tl el DX PR 3 1T 7 e ok
S5, AT TV5 IR Cu AEMIR: H -0 77 26 B F AR T
Cu W47 1, it — DX &P L2 S K47 T
s

1 MR57AE

1.1 B AR

PTG Ye R A 0 M TG A Ab B] T v e W A
M, G KA E) ISz ok AT 1T AT TR R
7K .2006 4 LR, 5 e b 4 JE U2 Cu & i e I
A[IAF]15 000 mg/kg, Tk, HH T M HE B, Cu &
AU IR, 220708 000 mg/kgPh T AR
Ve HEA AL FA T3 1.

50 B 4 Jm ARV IR (A ) £ D B
W& 1% Pk AT 181 C Acidithiobacillus thiooxidans TS6 il
Acidithiobacillus ferrooxidans 1X5) 9 F FF e & A T 1R
M5 IR 0 L R B AE W R R, IR AR o A
SEUG = T B KL A R R E AR ) DR A
PRI .

S TAT BRI S YISy %, 1427
SCHRL 1S JHEAT . T2 282 AR w Ak 20 ) #7021 % A
BRIk S N ARG 4% LB A B TG IR
E] pH = 4 F1INANA B8 U 5 i) B e b 94k
HE pH B2 2, R B YL 3 Kk, A AL 75 g B
H LY G 19 R T A2 0 B AR 5 1 4 A ), AT
W K210 107 CFU/mLL.

F1 AW REERN SRR
Table 1  Primary physicochemical properties of the selected sewage sludge
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