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Table 1 Main chemical composition of zinc oxide

smelting dust containing fluorine and chlorine %;

Zn Fe Pb F Cl Ag”
21.81 2.23 27.86 0. 46 12.23  285.33
* MR g/t
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2 R AR A R S T LA
A AR AL B A . O W R
SRR B AR 2 S S B R A A BR A PR R
FHEA T 27 Bt o3 W 401 B A0 22 B 3 S8R T 4R T
SEHRL YRR S W IR AR BE B B R
K 2.3 A LUAE B U LA W R

TR 7K Bk R RT A S A3 i RUBERR . (H UL B R i
fift BEAL R 4. 63X 107 g/100 g 7K, T ¥ Hy 55 1L
HOME VA 46 A 0 (in PbS.Pb(OHD, . PbSO, %) ,
M s . H A, 2 5k M E (A1 Na, CO; .
NaOH Na, )" i B 96 L 54 1077 76 9 5008 B
KA 25 T AR R A 7R A i A n)
I R R U W BR RA. FEm R IR R b,
B IR BRI A P A A A B T e
BA WA E R BT .
PbCl, +H,SO,—=2HCI+PbSO,; (1)
ZnCl, +H,SO,—=2HCl+ZnSO,;  (2)
PbE, +H,SO,——=2HF+PbSO,;  (3)
ZnF,+H,SO,——2HF+7ZnSO,. (1)

R2 EHFUSYHIBMEE (2/100 gK,20 C)
Table 2  Solubility of lead compounds and zine compounds(g/100 g water,20 C )

PbCl, ZnCl, PbF, ZnF, PbCOs

ZnCO;

PbS Pb(OH), ZnS0O, PbSO,

1.0 395 4.63X107% 1.6 7.27X10°°

4.69X10°°

6.77X10"13 1.62x107* 53.8 3.84X10°°

®3 BEH.BUAYHBEER

Table 3 Solubility products of lead compounds and zinc compounds

PbCl; PbF; PbCOs PbS

ZnS Pb(OH),

Zn(OH) PbSO,

1.6X107° 3.3X1078 7.4X107 1 X102

2.93X10°%

1.2X1071% 1.2X10717 1.6X10°¢
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Fig.1 Thermodynamic calculation results of sulfuric
acid leaching of zinc oxide smelting dust containing

fluorine and chlorine
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BRI RR . A WU TE BR 3 2 A CaO W i 5
A Ca’t HIEWh TN A OER Y CaF,
PUE MR B BB R W r B AT
CaO+H, O ——Ca(OH),=—=Ca*" +20H ;(5)
Ca’" +2F ——CaF,, (6)
EHAR CaF, WK R, B AE7E LT
A

Can C82+ +2F7 ’

K, (CaF,)=[Ca*" J[F J*=3.95X10 "; ()
4 TK,(CaF,)7""  13,95X10 7Y
F=[trt] ey ) 0@
Ca’" +F ——CaF' ,K,(CaF")=10; (9
[CaF' =K, ,(CaF"H[Ca"" J[F 1; 10

H" +F ——HF,.K,(HF)=1.5X10%; (11)
[HF |=K,(HE)[H" J[F ]=
1.5X10°X[H"J[F J; 12)

HF+F =——HF, ,K,(HF, )=3.9; (13)
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t 5 >< —1151/2

[H']+5.85X10' X [[H ]E’ﬁ] 10 ]
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Fig.2 Ca** and F~ equilibria relationship under

different pH conditions
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Fig. 3 Cascade treatment process of zinc oxide

smelting dust containing fluorine and chlorine
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Fig. 4 Effect of leaching temperature on

leaching rates of Zn,F and Cl
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Fig.5 Effect of liquid volume to solid mass ratio

on leaching rates of Zn,F and Cl
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Fig. 6 Effect of leaching end pH on leaching
rates of Zn,F and CI
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Fig.7 Effect of leaching time on leaching
rates of Zn,F and Cl
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Table 4 Results of leaching pilot test
= e,/ (g LD B/ %
B G5
Zn F Cl Zn F Cl
17 52.48 1. 10 32.03 96. 24 95.22 97.53
2% 51.78 1.09 31. 84 95.92 95.52 97. 24
37 52.50 1.09 32.26 96. 28 95. 04 97.55
1y 52.25 1.09 32.05 96. 15 95. 26 97. 44
x5 RUEBSWER
Table S  Analysis results of leaching residue %
i 56 2 = R Zn F Cl Pb Ag*
17 59. 38 1. 38 0.037 0.55 47.39 485.32
2% 58. 89 1.51 0.035 0.62 48. 25 494. 20
3% 60.03 1.35 0.038 0.54 46. 64 479. 11
R 59.43 1.41 0.037 0.57 47.43 486. 21

* L g/t

M 4.5 Al ik T4 F . Zn F.CI
R Ay R 96, 15% .95, 26%0.97. 44 % ;
B B T AT B OB 210 810 KR &
1oAY, 104, R BT S 43 B 4 ) e ak 47,43 %,
486. 21 g/t AIAE N HYER 5 77 S A

3.2 AR—KHHBE

B SRR A AT B VR 4
AR AR F T ST FE S 2096 0 71 B FLI e
I LR 44 5 pHL % 5. 0~5. 6 LR
IR L 6.

x6 ARPFHMBRIRBER

Table 6 Test results of lime neutralization and defluoridation

bik WG o/ (g LY VUSRI T wn/ % PLWER/ %
%5 pH
Zn* Fox Cl Zn F Cl Zn F Cl
5.0 51.05 84.58 31.53 1.63 3.02 0.7 1.73 95.17 1. 21
5.2 50.13 41.78 31.27 3.54 2.74 0. 84 4.38 97. 54 1.71
5.4 49. 35 44,75 30. 44 4. 11 4,07 0. 84 6.16 98.71 2.13
5.6 47,87 54. 26 30.53 5.10 3.98 0. 69 9.21 98.59 2. 11

* L BBAN g/t

6 m AL A KPR EMESE 2.3 1
— B0V VR U B O RS R pH RS B T
F4) 388 0 T /0 5 FH A B L R U 2R R IR TR
TUVE RN 2 55 pH K520, JRITTE F K 97.54 % ,
AR R 4,380, 5 HAWA S pH M L,
R AR B BE 2 B RO AR X AT
3.3 AKRIZRHBITE

W e UURUS W 6 F IR T A K EL (i
R BE 20 V) PR B R DTVE N 4 88 pH & 8.0
ZeAr AT UL TR AR, 45 R L3R 7, AT DUIR

JE WA IR pH A 5. 0~5. 4 I, FH A K8 5 1 i
VLR S pH & 8. 0 Z2 47, A fifi £ 3 A YT IE 5¢
4 TR DUTE RAL A 5% ~ 7% . BL B Al 52 BLEE Y
EYEPSEN:B N

BT UL AR oE s R e & AL B AR 1Y
BRI — A1 K — IR P BRI R DU —
DU R B R KA T2 4k, % T4 A
BRI 9296 .97 % 22 A7 L B IR R > 90 %, [F]
BF Y R T B AR A5 3 438 [l i, S 5 T R A
B4 T B B LA BB (A AR A SRR
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Table 7 Test results of lime neutralization and zinc deposition
) DUBEJS W ps/(mg » L™ D) PLEFE S wi/ % PLFER/ %
Wk pH
Zn?t F Cl™ = Zn F Cl Zn F Cl

5.2 <20. 05 2.21 29.12 23. 87 0.02 1.02 ~100. 00 94. 71 6. 88
5.4 <0. 05 2.32 28.76 24. 31 0.02 0. 83 ~100. 00 94. 82 5.52
x . BALR g/t
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PUAEALBE 990 t 5 A A& AL B 42 31, A= 7=
WA R R L S, & BB N 460 TG,

DUBFE BF PSR AR
BRI 21, 81 % AFE HIAR 96.15%
FALES YRR K % 4, 380 BRI i A
990 tX21. 81% 96 15% X (1—4.38%)=198.5 t,

RS EFHEARELER

Table 8  Results of production cost accounting
AR A ISR iH A /o0 AR SA ) TT ot &E
M AN RE 3240,
SRR AL 990 .
& AR A AR t [T
A5t A5 T U
VR A 800 140 ¢ 3.6 LB I [T L T 4
ARG AT AR A
W5 A 7 A . iR 400 190 t 7.6
B B A1 R 10
A 0.5 500 000 kW « h 25
REAE 7K 6 000 m? 2.4
A 100 2 000 t 20
/N 68.6
T K WHm 30 B 8 A .10 J1 o6/ A3t
FrIHLL 10 PFrIHAEH .,
] 58 A 7 IR AR PriH 16 W 4 0 A2 7 1H 2y
460 J7JG =10 4F =46 JG/t
it 126
A1t 194. 6

Az 7 AR v R TR R R A RO

249 AT S UTERIE PR N
198.5 t+24% =827 t,

DUBRE BTt 827 o, ARHE . 8 Al M, A Ak 45 it
T (440 —45) t, H T U0RF i 3R 18] [0 5% 75, BT LA [
Bl M o AR v SR AT A ) AT A R N 2D
S Ak 3L 4 0B i T A Dl (827 — 440+ 45) t, [l
SN Ny

(827 —440445)tX1 000 JC/t i =43.2 JiJC.
AR AL B RLA R

198.5 tX 1 800 JG/t FAMR4F=235.73 JTJC.

65 AR
198.5 X200 JG/t It EE=3. 97 J1 G,
JE& IR AL B RLAS Sy

6 000 m® X 20 J6/m’ =12 717G,
TR Ab AR

100 tX1 000 JG/t=10 JiJC.
DA AF A0 3 990 t % A AL BE I R AT K
ENYSE

194, 6443, 2435, 73+3. 97+12-+10=299. 5 J1 G,
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TRA LB A R TR — A K — KR
BRI — A K R ATt TS A B, A5 iR 2
W B Y UL 9. & T S, A
Yy 91,94 % . A JE A VR ISR B3R 100 %, LA
AEARHE 990 t 7 RS SR B IR AR 3T, B 4 JE IR I
O 1985 tATA R Ml 275, 8 L AR 4 0l
Wi h 282 kg,
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Table 9 Main chemical components of

acid leaching residue %
Zn F Cl Pb Ag”
1.37 0.039 0. 54 61.28 710

* QN g/t

PIBR 5.5 J6/g %% 2.2 JiJo/t 8y 1.5 T oG/t
FI A% BT BB 61 %0 R IIH I R 61 %,
HEAT AT R R B AR AT
BEBAR
198.5 tX2.2 TiJG/t+275.8 tX1.5 JiJG/tX61% +
282 kg X 5.5 JC/g X 61% =783. 67 JIJC;
e
783.67 J1JG—299.5 JiG=484. 17 Ji G,

5 Z5ig
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TE R R B b 4/1 2 i E 1 h i T A
%M F.Zn, FLCL B M % 4 5 8 96.15% .
95.26 % .97.44 % . B AT VR BT A 2 5
B A 47.43% . 486.21 g/t. A fE HY AR P
G
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Cascade Treatment Process of Zinc Oxide Smelting Dust Containing Fluorine and Chlorine
WU Xinglin'**

(1. Zijin Mining Group Co. ,Ltd. ,Shanghang 364200,China;
2.College of Metallurgy and Energy Engineering . Kunming University of Technology ,
Kunming 650500,China)

Abstract : Aiming at the problems of high content of fluorine and chloride in zinc oxide smelting dust,corrosion
of anode and cathode plate and poor quality of zinc electrodeposition caused by direct return system,a
step process of 'acid leaching—defluorination of leaching liquid lime—neutralization of zinc after
defluorination" was studied to recover zinc from zinc oxide smelting dust. The results show that under
the optimal conditions of leaching temperature of 80 “C,leaching termination point pH=1. 0, liquid
volume to solid mass ratio of 4/1 and leaching time of 1 h, the leaching rates of Zn,F and Cl are
96.15%,95.26% and 97. 44 %, respectively. When the pH of lime and fluorine-containing soot acid
leaching solution is 5. 2, the fluorine precipitation rate is 95. 17 %, while the zinc loss rate is only
1.73%. After fluoride removal, when the liquid is further neutralized with lime to pH=38. 0, all zinc
can be precipitated,and the mass fraction of zinc in the obtained neutralized slag is about 24%. The
removal rates of fluorine and chlorine in the whole process are about 92% and 97 %, respectively, the
recovery rate of zinc is more than 90% ,and the lead and silver can be recovered into the acid leaching
residue. The process can realize the efficient removal of harmful elements fluorine and chlorine and the
effective recovery of zinc,lead and silver,and has a certain popularization value.

Key words: zinc oxide smelting dust;zinc;electrodeposition;leaching; fluorine;chlorine;removal;

cascade treatment process





