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Tab. 1 The characteristics of the Pd — Zn smelting

wastewater in Yunan Pro in China

W p/(mg - L7")
H,S0, 5%

Pb 94.61

Zn 147.00
i Fe 400

As 39.59

Cu 3.86

Cd 0.46
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1 BRERKRIEFTRHE(1000 )
Fig. 1 The scanning picture of the high — carbon sponge i-

ron by electron microscope( 1 000 times)
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Fig. 2 Processing chart of combining electrochemistry with flocculation for smelting wastewater
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2.1.2 ZHBEBSEENERAEGS R AN
LA 1o B T 48 A T S o IR 7K P A B B T S BRSR I
s DL 4. R4 ] D 7E BT 06 1 v A ok AR
TEHEI (0. 11 ~0.995 mm) , 8y eEg 1 LBR R w1
ARERIAE M 0. 894 mm B B R HEE ik 96. 58% ,
Bifi 25 Vi 2R AR AR (R AN W/ DN, L R R R g g
(RARACAS K. B 2 B 2R B 5 B A 9 /N T B T, FE AL
£ <0.301 mm J5, KBRFREMAK, FERZN
0.301 mmh, F:fK K 59. 86% . — b, Rk
YRERARLAR /N | BN TR R | i B [ i
R AR IS /N, I SRR B BT, TR I B
TR ARRRIAE 4 0. 301 mm EH A3

2.1.3 HBEBBR I EBRAEGYE Sk
VAR FH 1 X SE PR B K PP B B 8 R R R 15 T
ULELS. FRIES WO, AEIR B AR PR T, e il 43 K
HIRF) 1.5 g Ja XM ETE F RBR R mIE A 2, X
2 TR AR SO ) A (AR KRR R R
JEAF B RLREAR, IR F AL 2E RV AE #aF7%,
SRR A2 RN ME LU — 2 AT, R — 2D i

100
80
60
40
20

R/ %

pH
—— Pb
3 A% pH EX EKPEFERREN T

Fig. 3 The effect of initial reaction pH on Pd - Zn removal

—.— /n

rate in wastewater
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Fig. 4 The effect of particle size of high — carbon sponge i-

ron on Pd — Zn removal rate in wastewater
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Fig. 5 The effect of amount of high — carbon sponge iron on

Pd — Zn removal rate in wastewater

B 6 SRz EX 5K PR 7k SR SRR R R AR
Fig. 6 The effect of reaction time on Pd — Zn removal rate

for wastewater
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Tab. 2 The results aftter electrochemistry — flocculation treatment with high — carbon sponge iron mg/L

g K BEUE mfe¥ RELEE 2% G kg
JEUK A ok LBRE/ % K KRR % KRR/ % 1) — bRt

pH 3.0 5.2 — — — 6~9

Pb** 94.61 1.73 98.17 0.095 94.51 99.90 1.0

Zn** 146. 00 32.28 77.89 0.482 98.51 99. 67 1.0

Cu* 3.86 0.25 93.50 0.086 65.60 97.71 0.5

Cd** 0.46 0.04 91.50 0.002 95.50 99.56 0.01

oy 39.59 20. 88 47.26 0.450 97.84 98.74 0.5

Ak 400. 00 939.20 — 13.50 98.56 98.56 —

93.50% ) ,Cd* " e BE %A 0. 04 mg/L( L%
91.50% ) , %f Gl Tt i L B 3h 47.26% , iXJ& KR
i B AN S 5 O A S I, (LR O H A 7 A 1 — A4k
B LA S 7 A K R B A RT DK = 0 i AR
A TN, FOA A AT 5 A5 T 4 B AR R R
ERMTER 2. [T AR 2 kit 4 4k i A2 b B Bt
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min , B J2 35 Ve U8 5 0 L R O iR
ESE5 LI 7.

HE 7 UL, AR £ BRRAE pH = 6.0 I 23K
99.58% , LAJG P pH (BN HZ M AN BF 1
FBRFAE pH =9.0 LIFTRA A pH {E 4 &5 1 T+,
pH =9.0 LUSHA A TR B 7 2B R Ae BT
TE RN R A s L [R5 R FE pH = 9. 0 B 3k £ 4
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A 99.90% 1 99. 67% . X} T WS A He fift 2L 5812
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HEULHE pH HAE 8 ~9 Z [ 21 Lph e 44 Fh A
2 LOE 9.0 Ry A2 EE pH A, 7E 0L 551 e
IR 4T 4 R B T RO BRI 45 A2 2 r
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Fig.7 The effect of flocculation pH on the total Pd — Zn

removal rate of the electrochemistry — flocculation

in wastewater
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Fig. 8 The surface of high carbon sponge iron after reac-

tion by electron microscope scan
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(3) WG i i A Bk R T A5 i 3 2 2% Y
P A AN, 22 EDS XRD 437, 15 K s e oo &
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i AT AETESD , AR 43 DL 5y AR S A A o e
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Treatment of wastewater from Pd —Zn smelting plant by the micro — electrolysis

and flocculation process with high carbon sponge iron

XU Xiao-jun, NIE Rui, LI Xin-zheng, ZHU Li-yun, LI Xin,
CHENG Xiao-hong, ZHU Cheng-bin, WANG Pan

(Faculty of Environmental Science and Engineering, Kunming University of Science and Technology , Kunming 650093 , China)

Abstract :In oder to suport a new way for the metal — contained wastewater from metallurgical plants,in this
paper the new combined flocculation process of the micro — electrolysis with high carbon sponge iron (including
13.00% C,55.40% Fe) was used to treat the metal — contained wastewater from lead — zinc metallurgical plant,
and the influence of pH,reaction time, and consumption as well as particle size of sponge iron on the removal
effect of lead and zinc ions in acid wastewater from Pd — Zn smelting plant were also researched systematically
and deeply. The results showed that the removal effect of lead ions and zinc ions in wastewater was optimum and
the electrochemical removal rates of them were 98.87% and 77.89% respectively,the ion removal rates of cop-
per, total cadmium and arsenic in waste water were 93.50% ,9 1.50% and 47.26% respectively when the initial
pH of wastewater was 3. 0, the consumption and particle size of sponge iron were 30 g/L. ,0.301 mm respectively,
and the reaction time was 40 min. Under optimal conditions by using micro — electrolysis and flocculation process,
the removal rates of lead and zinc reached 99.90% and 99.67% respectively,at the same time , the total arsenic
ions , cadmium ions and copper ions were further removed, the total removal rates of them were 97.77% ,99. 56%
and 97. 77% respectively. The wastewater after the treatments could reach “Integrated Wastewater Discharge
Standard” ( GB 8978—1996 ) in requirements of primary standard in China.

Key words: high carbon sponge iron;micro — electrolysis ; flocculation ; Pd — Zn smelting wastewater



