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Innovative technology for preparing lead and
zinc concentrates from cyanide tailing derivatives
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Abstract: The standard lead and zinc concentrate were prepared from cyanide tailings derivatives. By using X system in
the atmospheric pressure for oxidize leaching, the influences of leaching potential, antioxidants, total acid amount,
reagent A, reagent B, leaching time and leaching temperature on zinc recovery rate, zinc concentrate grade and lead
leaching rate were studied. The results show that the experiments are performed in the high efficient gas-liquid-solid
reaction tank combining the methods of two-section lead leaching and gas-liquid-solid intensification leaching. The
optimal conditions are as follows: reagent A 15.6 g/L, reagent B 90 g/L, liquid-solid ratio L/S=10:1, drummed O, speed
1.5 L/min, temperature 70 °C, leaching time 3 h for each section. Eventually, the grades of lead and zinc concentrate
obtained are 75.49% and 45%, respectively, with sulfur grade of up to 99% as the by-product. Moreover, the total
recovery rates of lead and zinc are 90.68% and 99%, respectively, and the recovery rate of elemental sulfur is 99.1%.
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Table 1 Main chemical composition of cyanide tailings
derivatives (mass fraction,%)

S Ca Fe Cu Zn Pb

22.35 7.409 10.24 3.58 17-19 11-15

1.2 TEig&E 5K
ST % PHS—25 AL W RS 1 501 %17 ORP
BEEN JHS-1 Bl -FrEs el YC7124 HE
T4 TG328A BDGAE M RF-(FE L 0.1 mg).
BRI Wl A, 7 B, SAA, NHO;, NaOH,
Na,COs, MEZMH. PR N b4t

1.3 SRISJRIE
FERRTEA R AAEAATI(A) IS DL, )it
YA Sy A o A R R S T A T 3R B«
Mes+2A" =—=Me> +2A" '+S° (1)
SRR T 2 AL RN, 1 TR
B IR AR SONATLEEDY, JE RN B AG R D
BLefFAEAG=—nFe K%, DL, AT LURHBBALe
YE R KB T R ) B A3 5 s N A R T

M98 Nernst 242\ e=e"—[RT/(nF)|InK "W LAE ), 7
S EBAI R R R R, SRR
P AR T L 48 B A L0 3 0 FR T Ay &0 BT
SOV RGa i AT, Mgt ul, A e
ol RS B E A AT = TR P s
WO AT & I, %A BB B A HAT ]
REMENL,

WP JEH, N MeS-H,0 Z Hif7—pH K (LK
DUTRIAHER Y, . By, BERAR G4 B B AL A v
TR TR R 0 R PR T A8 LS AN [ o R X it Ak 4 )
(AR 20 AR P T P 110 22 S5, 8 o 24 PRt FLASE
AT LAY S BN S IR B A ) B A i e, SRl
HILAR G Bk BN AW fiE, SEILA T
SRR .

—110 —1|8 —|6 —;1 —ﬁ (I) 2 4 6
pH

1 MeS—H,0 R fi—pH K

Fig. 1 Potential —pH diagram of MeS-H,O [HSO, |+

[SO,2 ]=1.0mol/L; [Me""]=1.0 mol/L; [H,S]=0.1mol/L; (The

solid line represents temperature of 25 “C, the dotted line

represents temperature of 100 ‘C.)
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Fig. 2 Relationship between potential and metal leaching rate
at 70°C
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Table 2 Influences of oxidizing agent on solution potential

Oxidizing agent AgmV
HCI1O4 529
HNO;(67%) 342
K,Cr,04 237
NaClO; 126
H,0, 119
0,(1.5 L/min) 354
Ae=g—¢&

HHEE 2 ATA1, BT ECN 67%0H HNO; FIlE A &
4 1.5 L/min 1] O, Fr 5 R i oA a1 5 2.1
T HTR B B AT (346~396mV)AHIT . Kk, e
HNO; Fl O, X PR I A A SERRE Y PbS 4L
o AH HNO; 1A ZAFAEAF) T35 rh s (1 [ i S 4455
HRIRE, il AR H s R S s o
R IIER], fiAsmik 400 mV, B R F#0m0h e
(T, SO A G L 1) 1) i
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231 RFRETEEADSCR . BERET A DL R H R
1) 5%

= TR EATAEY 100 g, W-F) B 90 g/L,
SN TE] 3 h, RHERE 70 °C, W L L/S=10:1,
FoE 1.5 L/mine SR EXTEEMIBCE . SRR AL 5
i) WL 3.

SMIRE TEERAK A 1 HNO; [k, Hr
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Fig. 3 Effect of total acid amount on zinc recovery, zinc
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Fig. 4 Effect of concentration of reagent B on zinc recovery,

zinc concentrate grade and lead leaching rate
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g/L I, BERRICR SRR B X R B I At v
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Fig. 5 Effect of leaching time on zinc recovery, zinc

concentrate grade and lead leaching rate
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Fig. 6 Effect of leaching temperature on zinc recovery, zinc

concentrate grade and lead leaching rate
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A3 RIAT I HNO;, R SN g e AR ] s RS .
2%, PUEEIA 1.5 L/min [ O, R TAEMR H, —
B S BTSRRI A vTIA 45%. A3 I
£ 400 mV, b A1 R A2 3REG (1) FELA S 50 mV,
DRI A3 G S WY it it S 58 4, BPRSH™ IR A d5e 1y
D DRI R ] v 205 S Y 28 AT K

SERRW], BRSSO AR A 4
A e WA R IS A, T HAX RN R
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Table 3 Relationship between leaching condition and zinc concentrate grade
Leaching condition
sample p(RZ_gf—I}; A C((I;ig;)/ ]S)pr:;/n(lgeig; P (R:fE; By Temperature/ 'C LZ?;:/IEg Zinc grade /%
Al 15.6 27.8 1.5 90 70 3 34.65
A2 15.6 27.8 1.5 90 70 6 39.71
A3 15.6 1.5 90 70 6 45
F 4 A3 SRS EVERT AL S
Table 4 Chemical composition of lead and zinc concentrate in A3
Concentrate Mass fraction/ %
Pb Zn As S (0] Ag Cu
Lead concentrate 75.49 0.01 0.11 2.3 13.6 0.035 1.12
Zinc concentrate 0.226 45 0.45 25.54 4.65 0.043 1.5

3 Zig

=

1) FAL R AT AW A AR 1 Sl T 4R
T2 _F) A 15.6 g/L, 57l B 90 g/L, ¥ [H L L/S=10:1,
AR 1.5 Limin, ¥ 70 °C, XA _BORENE,
B i 3h .

2) KA ZBORATE S AORE AR A 4 S
AT, R I AR AT IR, RS
S RGBT 24 E AR IR B DR
15 90.68%, HURSHTHISAALN 75.49%. FER ISR
TEIK 99%, BEREHTRAL R 45%. HYEERSHT 4TS BEAR
P PR YRS T AR o

3) R HI I AT BGRAT h 99% B,
BT ) [ Rk 99.1%.
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