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Abstract: The production situation of extracting arsenic and iron from sulfuric acid leaching solution by
double-solvent extraction composed of P507 + N235 in a zinc smelter was introduced, and the problems
existing in returning high-acid arsenic and iron solution obtained by stripping to zinc smelting system were
analyzed. Membrane separation process was used to treat stripping solution. The technological conditions
and investment and operation costs of nanofiltration membrane and diffusion dialysis membrane were
compared and analyzed. The results show that both nanofiltration membrane and diffusion dialysis
membrane can effectively separate impurity elements in the solution. In the membrane process, the

retention rate of Fe, As, Zn, H,SO, and oil in retained concentrate is 91.2%, 88.55%, 87.5%,
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47.44% and 50%, respectively, and acid recovery rate is 52.56%; in diffusion dialysis membrane
process, the retention rate of Fe, As, Zn, H,SO, and oil in dialysis residue is 92%, 87.94%, 90%,
5.13% and 75% ., respectively, and the acid recovery rate is 94. 87%. Both the retained concentrate and

the dialysis residue are treated by lime neutralization method to remove arsenic and iron in the solution,

and the filtration solution is returned to the system to realize resource recycling. Compared with

nanofiltration membrane method, diffusion dialysis membrane method has low investment, simple

operation and maintenance, low production cost, and is more suitable for industrial production.
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50. 51, T dhk G A N Ak 7E B LA B A 0 AN R 52
M) i K 52 I R T Y 4 BT Ak R R B L R
VT P507+ N235 4 il iy S B BUA HLIR &
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6Cu’" + 2HAsO, + 9Zn+ 6H" = 2Cu; As +
9Zn*" +4H,0 (8)
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T 2 v s 20 Y0 o E K J 3R Bl T 5 37 3k R ) TR YR Sk 1
LR W UER T R 1Y R AN B AR B v v . o MR i P
(4 P B T B TR P LA g5 o T 5 U A R T Ok
75 381 e T R AU VA 5 1 A TR R U SR [T R 5 A A
FH o e TR A A S5 4K Y28 3 ok Yl s 3 A 40 0 o A 3 AL
P, & BOs sy Wk 1.
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Table 1 Composition of each stage of high-acid Fe and As stripping solution treated by

nanofiltration membrane /(g L")
i H Fe Zn As H, SO, T AR
5k 4% I A4 T 12.50 0. 20 9.70 156 0. 04 30
4k 28 12.50 0. 20 9.70 156 0. 04 30
R e W 22. 80 0. 35 17.18 148 0.02 15
H AL PR 2.20 0.05 2.22 164 0.02 15
W BN m/d

Hi 2% 1 W] B Ak A TR 28 0 D S Ak 3 S 43 )
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B IR R IR 3 1 B CRR R 4 i R 91. 206,88, 55 %0
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i [T OR R R 52,56 %0, 08 /b T AL BV LAY
PR 5 ¥ AL IR WA 3 B BR Yk B2 Oy 164 g/ L (¥ UL
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Table 2 Composition of each stage of high-acid Fe and As stripping solution treated

by homogeneous dialysis membrane /(g L")
WiH Fe Zn As H: SO, oy AR
% 2% S AR 12. 50 0. 20 9. 70 156 0. 04 30
54k 2 12. 50 0. 20 9.70 156 0. 04 30
BRI 11.5 0.18 8.53 8 0.03 30
mpigi 1.5 0.02 1.17 148 0.01 30
e B m*/d

Y 2% 2 n] T, B AR AR T B0 A RS Ak B S
53 A5 B H1 5% ORI RIS L 75 b R T P gk R B
T 52 R 13 1) 48K BA 3R 4300 ol 926,87, 94 %6.90 %0 .
5. 13% M 7500 = SRR Ll 8 g/ L B M 3Rl

30 m” L B M BRI ALk Tk R AR BRAS AR )
T PSR IR SE B 1 A 20 B 15 B9 30 m” [l e R
S B8y g ) L TR A MR B 5 D T AR IO 3R
FRFH AR 2 2R 7 v E A 2D B VR IR R [ A R R
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2H, AsO, + Fe, (SO,); +4H, O = 3H, SO, +
2FeAsO, « 2H,0 1D

CaCO; +H,S0O, =CaS0, + 2H,0+C0O, (12)
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T A5 4 TR o 25 45 SR R 42 T UE  AH LL 24
DB RS AL T R Ak S 1 A5 3 Y ] S D
BRAR T RS ab B 2% F . 0 e 2 845 3 B 3 i 38 vl
PLIR 1A 7= R G ffi L S2 80T 98 URAR AR T
3.2 REBAFEXLESHT
3.2.1 T 2o

3 Ak SR 9 08 AN S A R X R LS B R
Ak S AE W oy B A Y B A T Y o 6 0 i

BV R R TR] S 49 90 B AT LA S R R I TR AR B D
D TR S R A B L (E 4 3 R B v
P18 T T LT FE T 22 1) TR ORI S0 B8 i A 7 AR
SN 35 g AN Tl AR R R [ R 44 3 T 2R
P S A 8K ) T, AR 7 ok B b T X Y R R A
PEATHEA N T HH e sA . RS b B S
TR TR TR VA VR v B TR 43 BV A B 1 98 T ik T
PR AT WD IR TP B RSB T B R R
SEANER T ARG TR R T2 AR L > T A
(1 FE 5 R T /D [ B BB T B S A I B )
THFE , U B2 Tl A 7= F W K stk A 7 b A 4
P RE AT TR A 1 K
3.2.2 &P

DA A 2 v TR b 4k B A VA W 30 m’ I VAR 43
A H,S0, 150 g/LL..As 10 g/L.Fe 11 g/L, %G K
AR R ORI .k P T R 4 6 b BLE VA A &
o PR AR JE S L R R AN UG AR AL 4 X R A
B R A & m IR I/ 1T 2 B shds i, fak B
KA Tt Pe % PR uE a5 4 4 225 Ji ot
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W2 120 T30, FEAL TR 1 ¢ 5 R i &2k 2 26 WA AT
AR 1.2 56, X R Rl 47 A WL 3.
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Table 3 Cost comparison of high-acid Fe and As stripping solution treated by different membranes

/(JE+d™")
i H Ab 3 A ep I 2 BAT A B8 it
Y08 W W 15 600 1320
BRI 30 42 222

s x M m®/d
% 3 ) 0, X L 7 ol B Ak B o TR A e A i
VR, 0 IR B8 M R AR LR YT BB M AR A 0.5 %,
K H A KA R AE R R A A R R B RN B AT AR
SRR A fEF 14, 3 /%, AMUFEIEIR T L3
BT A Y BB M AR WA B 1T, H R 4t
P AR ] 20w N
4 B

D &FXF P507 4 N235 X 71 A BB 2 75 i
AR 2% TR 40 108 N 4 0B A I 8 T LA R
BRI R AW AT R R N IERE T2 B
W L R B LB R R IM O B R B R 4 B oA

91.2% .88.55% .87.5% .47. 44 % F1 50 % , 44 B2
/DB JFOR I 50 %0 . R FTCR 380 52. 56 26 5 R ™
BB MR 20 B B T A VA R B IR R I 3 1Y
BB A5 92%.87.94% .90 % 5. 13 % F1 75 % 77
B AT BB A B AN AR L 385 ] A FR Y [l e B 1R ] i
FIFH % Hy 94. 87 %,

2) 4R JE AR R R R R BT R R FH A B
8 63 s R v R R B SN i e e YRR ] AR G I B
FIFE  SEEE T 9% 5 P BEAR A F H .

ALFE 30 m®/d YR . A8 U8 R B — R R
Bt 225 J100, HiBs AT AR SR ] 1 320 JC; 9 BB B i
B — W 120 7ot. HisfT AR SR M 222 T,
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