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Table 1 Typical chemical composition of copper

electrolysis wastewater g/L
Cu As Sb Bi Ni
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B WL e SR H A R R 2% T S IR 2L A
X

r(As) + r(Sb) + »(Bi1)

Yy —
28 3

s vy 4 AR R 2% BT 3 B BR R 00
r(As) 4 BRI As DR, %05 (B —4d it
i PR Bi B ER L %05 r(Sh)—4f Ha fi# & Sb i

2 REERSITIE

2.1 BEXRLR
2.1.1 H,S AEXHRBBKRERN I
HFEAR H, S ib B, 247 % 4r H, S 5%
BATE S0 3 o A P ) B 3 B HL S £ 1
WA A H, S o 5 R FCCH, S S bR H &=
H5MgE2Z ) =1.4~2.0 #7585 B L #
J% W 500 mL, 7£ SN EE 60 °C L WA 2 h 4
FEFFE R 550 r/min KB T, B4 H, S i i RAL
Xof 2% Jo Bt s SR K B 0] 25 AN 1 TR . m AR
LRI A T R I BRAT M AFTE 22 5. B
T YT SN E AR B, S 2 H, S it R R

P



55 44 5 5 W

T A < T R IO Y TR 3 B R AR IR RO S T B AL RS - 683 -

1.4 B Bi A BERR T, B H, S i R B
14~2.0 LN, BLBR B IEA NG H, S i & R
e KA, T As. Sh il B B B2 0 2 2
AW B H, S i RRE 1.4~ 1. 8 L, As.
Sb B FR R BE H, S i i £ $ Km0 3 48 5, it
BrEc £ A7z As"T /ST IR RO = A —ad B
il s Mt B R BCHE T 1.8 J5 . As. S BBk R T
iy, WS FR I, BT BB DUV I R R T
As/Sb 38 JE—UTTE MK SN . [FIRF, H, S 2 i &
BAE 1. 4~2. 0 JEFEI P, 44 OB BB a8 17t
TR A3k 92, 190 L5 75 18 2% I3 B0 B R A0 A% L 1
E HSid i UL 1.8 HH,

100

90

80

r/%

—a— r(As)

70 —a— r(Bi)
60 —e— r(Sb)
¥ T4

1 1 1 1 1 J

14 15 16 17 18 19 20
H,SiTERH

50

Bl1 H,SiTEZRHI r(As).r(Sb).r(Bi) . ry B M
Fig. 1 Effect of H,S excess coefficient on r(As),r(Sb),
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T R 3 R s b R R 2 500 ~ s O B ¢ b
CUOHSHE R R BEHEEE /%
600 r/minfhf, As,Sb i bR %8 b 2% Jit ~F- 27 JIit B 5 - ES 74 A /h JEE/C (remin 1)
AL YA K . X S T R R R, Y R 1 1.7 2 60 500 91.9
o H, S R 7843 43 HUA i BUR FFRR 2% s 2 LT 23 7o 200 927
3 1.8 2.5 70 450 92.0
P E KT 500 r/min B, H, S B £ 585 4 4 1.7 2 30 500 89.3
HCHY ST D L AR SE NG K B X AR R B BR A 5 L8 25 s s ong
- ) 6 1.7 2 70 550 92.3
AN K. P R BB BL 500 r/min 7 1.8 2.5 70 550 93.3
NH . 8 1.8 1.5 60 500 91.4
. ¢ ) 2 5 .5
2.2 W E A 9 1.7 70 450 90
10 1.8 2 70 500 93.3
2.2.1 #EBEIMEST 1 1.9 2 70 550 93. 8
FR i 2R PR 2R 0 45 51, SR BBD & 1 i 1z i 12 Lo 23 70 200 9.8
13 1.7 1.5 70 500 90. 1
AT A A Pk — k. DL HL S o R 14 1.8 2 60 450 91.4
CA) R B[] (B L 2 R i BE (OO R F s B (D) 15 1.9 2 60 500 92.9
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A ERE BN B R E WG R,
BN R 5K 2, % Ml a5 R L% 3. 18 1.8 2 70 500 93.2
19 1.9 1.5 70 500 92. 6
20 1.8 2 70 500 93.5
®2 RURBERRKF 21 1.8 1.5 80 500 89.3
Table 2 Optimization test factors and levels 22 1.8 2 80 450 89.5
23 1.9 2 70 450 92.3
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Fig. 5 Relationship between actual value and

predicted value of rz
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Table 4 Analysis results of variance results of model
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C 10. 64 1 10. 64 350. 93 <<0. 000 1 [ ENTES
D 9.01 1 9.01 297. 26 <<0.000 1 e H o 2
AB 0.490 0 1 0.490 0 16. 16 0.001 3 e ST
AC 0.722'5 1 0.722 5 23.83 0.000 2 TS
AD 0.022 5 1 0.022 5 0.742 0 0.403 5 N TE
BC 0.022 5 1 0.022 5 0.742 0 0.403 5 ENTES
BD 0.490 0 1 0.490 0 16. 16 0.001 3 TS
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Ry 0.984 8 ¥ o 2 37. 40

H1 2% 4 F . U7 #5700 5 H A 12 0 2% I I B
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Fig.7 Response surface and contour lines of interaction between reaction time and hydrogen sulfide excess coefficient
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Fig. 8 Response surface and contour lines of interaction between reaction temperature and hydrogen sulfide excess coefficient
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Fig. 9 Response surface and contour lines of interaction between stirring speed and excess hydrogen sulfide coefficient
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Fig. 10 Response surface and contour lines of interaction between reaction temperature and reaction time
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Fig. 11 Response surface and contour lines of interaction between stirring speed and reaction time
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Fig. 12 Response surface and contour lines of interaction between reaction temperature and stirring speed
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Optimization of Process Parameters for Impurity Removal of Copper Electrolysis Waste
Liquid Based on Response Surface Methodology
LYU Xicong"?,TANG Wentao',LIANG Zhujun',LIU Yuandong',LI Mengxue®

(1. Metallurgical and Chemical Research Institute ,Guixi Smelter ,Guizxi 335424 ,China;
2. JCC (Guizi) Neo Metallurgical & Chemical Technology Co. sLtd. sGuizi 335424,China;
3. Jiangxi Copper Technology Research Institute Co. ,Ltd. s Nanchang 330096,China)

Abstract: Removal of impurities (arsenic,antimony, bismuth) from copper electrolytic waste liquid by
hydrogen sulfide was studied. The effects of the excess coefficient of hydrogen sulfide, reaction
temperature,reaction time and stirring speed on the impurity removal of copper electrolytic waste
liquid were investigated. The experimental conditions were further optimized by the response surface
methodology.and the experiments were verified under these conditions. The results show that the
optimal test conditions are as follows: the excess coefficient of hydrogen sulfide is 1. 9, the reaction
temperature is 68. 1 °C, the reaction time is 2. 1 h, and the stirring speed is 524 r/min. Under the
optimal conditions, the average impurity removal rate of copper electrolysis waste liquid can reach
94. 2%. The optimized process parameters determined by the method are reliable and applicable, and
will not affect the subsequent recovery of nickel elements.

Key words: copper electrolysis waste liquid;response surface methodology;hydrogen sulfide;

impurity removal;arsenic;antimony;bismuth
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Reduction and Sulfation of Waste Lead Paste by Glucose-Sulfuric Acid System
PAN Meimei' , HUANG Kui'? ,DONG Haili''* ,CHEN Zhangqing' , MAQO Shanjin'

(1. School of Resources , Environment and Materials ,Guangzxi University s Nanning 530004 ,China;
2. Key Laboratory of Environmental Protection ,Education Department of Guangxi Zhuang

Autonomous Region s Nanning 530004 ,China)

Abstract: The composition and physicochemical properties of waste lead paste are complex, and its
recycling and utilization are difficult. Among them,the reduction of high-valent PbO, is a key problem
in the recycling and treatment process of waste lead paste. The reduction sulfation reaction of
converting PbO, in waste lead paste to PbSO, using the glucose-sulfuric acid system at room
temperature was studied. The effects of sulfuric acid concentration, glucose excess coefficient, liquid
volume to solid mass ratio and reaction time on the reduction sulfation process of waste lead paste
were investigated. The results show that under the optimal reaction conditions of waste lead paste of
5 g,sulfuric acid concentration of 85% ,excess coefficient of glucose of 3,liquid volume to solid mass
ratio of 3/1,and reaction time of 3 h,the reduction rate of PbQ, is 91. 88% and the mass fraction of
PbSO, is 92.52%. The system can reduce and sulfate various complex components in waste lead paste
to obtain PbSO, products of higher purity. It is green and efficient,and convenient for the subsequent
recycling and treatment of waste lead paste.

Key words: waste lead paste;glucose;reduction;sulfation;lead



