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1) FIBEARHL 800 mL LR b IF VA, A 265 ~
70 °C,MA H, 0, , #4740 min J5 , SR 5 A [A]
PR PR A 19 VA W pHL (L, 5 %€ pHL X H, 0, %]
k. Fe? " FIBREKACR AR
2)J pH {247 5. 0 (1) 800 mL JLAL 3% %, Jin
A W0, S FEIF I, v W BE YO L 2 40 ~ 90 °C,
FESRFEXT H, 0,84k Fe " FBR PR MFE )
3)H pH {2}y 5.0 Y 800 mL JLHH F VK,
IS [a] e ] 19 48046 500 50 0B F HL 0, , % 58 4 Ak
R K5 H, 0, B RC X Fe® ™ 4 1k 36 F Bk 4k 3
RHYFZIA
1.3 {35 /RE
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TEGURLEIBRYE S E T Fe' ' mT I BB B bk 2% , B4R
6 TR R G WAL B 1, X RGO T4 1Y
Ao W R EEA RO A(L) ~ (4)
2FeS0, + MnO, +2H,S0,=
Fe,(SO,), +MnSO, +2 H,0 (1)
2Fe’* + H,0, +2H"=2Fe’" +2H,0  (2)
Fe,(S0,), +6H,0 =2Fe(OH), | +3H,S0,(3)
3Fe, (S0,), +2KOH + 10H,0 =
2KFe,(S0,),(OH), | +5H,S0, (4)

2 AR 5ie
2.1 &k pH EXELEHFM

ER R EE R 65 ~ 70 °C B, F 4 AL 7 H, 0,
10 mL fit A %] 800 mL LA 35 & P, INAAS TR i
R H A, 5 pH (BB 2.5 ~ 5.5, B 48—
H, 0, LR A1 T pH (B X AL 2RI BR R 5 VR 14 2
BRI BRI 1,

I 1 AT I pH DX BR R OR 52 e B 2
25 pH EB , BRI , VA pH {60 5. 0 B,
AR R, 2T pH fEE TS 5. 2 I, ARG

R pH {EXT AR B R
Table 1 Effect of pH value of solution on

oxidation rate

Wil FIL BRI R )/ RS M/
pHIE %% (L") (L™
2.5 97.62 16.0 2.6

3.0 99.13 6.0 2.6

4.0 99. 65 5.0 2.6

4.8 99. 78 3.0 2.6

5.0 99. 85 2.0 2.6

5.2 99. 81 2.5 2.6

5.5 99.76 3.0 2.6

IR, X2 TR IR S R T
REFAAE . P, 7 A 5 pH (E B i AE 4.8 ~
5.2,
2.2 RHBREXNEALERHIIG

B pH (B 5. 0 BTN _E 3% 7 800 mL, A
M H,0, 10 mL, 25 79 B VE T 40 ~ 90 °C,
HEL— H,0, AL Z&AF T R A AL A FBR Bk
HORRY W, 25 R W3R 2,

K2 RBERBRERAR

Table 2 Effect of temperature on iron removal
/T B BBURWIARLFS T ]/ WAE Mn? T/
/% (g'L7H) (g-L7)
40 99.42 2.5 2.6
50 99. 69 2.0 2.6
60 99.71 1.5 2.6
70 99. 93 0.5 2.6
80 99. 46 3.0 2.6
90 89.01 4.3 2.6

H13% 2 Al L, RN 60 ~70 CHY, F LR
o A A AL A 7 B PR TP A R . IR B
KA, SR BEAS , AALBOR 220 I T 70 “C LA
J, Bl R T AR AR X R T A A
H,0, 32485 73 fift ISR R il B2 Ry, 0 A o 2
R, RIS RE SIS A N B, BRERBICR A 20, it
IR B T R AN o DRI, 2% SR i B
il e 60 ~70 °C
2.3 WEMAFIAE L FIxt EL R AT

HCpH {E g 5. 0 RYDTEL L IE ¥ 800 mL, ¥
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Table 3 Experimental data [ of combined reagent

TUBL 3% (70 °C) TR CHEISIMA W0, CHEISINARN REEWR[FE )/ &4k VRS Mn®*/
Fe’* /(g L) pH 140 ~60% ) /g 1.0 ~1.3 4%)/mL (gL /% (g-L7Y
1. 44 5.0 4.70 4.4 0.28 89 5.0
1. 44 5.0 6. 05 5.7 0.30 90 6.4
1. 44 5.0 5.60 5.3 0.20 93 5.8
1. 44 5.0 6.96 6.6 0.22 90 6.8
1.44 5.0 4.70 6.2 0.15 94 5.7
1. 44 5.0 6. 05 8.0 0. 14 99 6.6

1. 44 5.0 5.60 7.4 0.13 91 5.6
1.44 5.0 4.70 7.5 0.03 93 5.9
YA 1. 44 5.0 5.03 6.39 0.18 92.4 6.0

W pH N 5.0 Y TLENL_F 35 ¥ 1 800 mL, % K
T EEFEHIAE 40 ~90 °C AR B A N BE I A /Y

20 ~30% , H, O, N A H N HOE N AR 1.8 ~2.0
B I AUR LR 4

F4 AR E R 1T

Table 4 Experimental data Il of combined reagent

YL 3 (70 C) EMONAR NG MO, NARPEEMA  "RE E2*/ Gl s Mn?/
Fe* /(gL A2 ~30%) /g it 1.8 ~2.0 ) /mL (gL % (gl
1.44 5.0 3.50 5.4 0.21 85 1.0
1.44 5.0 5.20 6.5 0.23 89 2.6
1.44 5.0 5.60 6.6 0.19 90 2.7
1. 44 5.0 5.88 6.9 0.20 93 2.8
1.44 5.0 5.30 7.2 0.22 83 2.2
1.44 5.0 5.05 8.4 0.23 95 2.6
1. 44 5.0 4.80 9.1 0.19 91 2.3
1.44 5.0 3.60 8.6 0.08 90 2.5
YIE 1.44 5.0 4.48 7.68 0.21 89.87 2.5
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Table 5 The relationship between manganese content

and DC unit consumption from 2011 to 2022

gy TERIRIE B

o (kWh) (g1
2011 4¢ 2 995 3.50
2012 4F 3156 1,60
2013 4F 3254 1.15
2014 4 3255 1. 05
2015 4 3043 2.60
2016 4 2998 3.10
2017 4¢ 2 995 4.97
2018 4F 2995 5.85
2019 4 3085 11.96
2020 4 3343 17. 54
2021 4F 3349 18.24
2022 4 3398 21.95

FIE 6 AT, HL AR IR A5 LU P A FE S AR

VAR RIS Bl RIS AE 3 ~ 6 o/ L I RE A ELIAL
FEL BRG] AR5 7E 3 000 kWh LU 5 HUAR IR & 4/ T
3 /L HMIRT 10 /L N B AL PAEAR 2T

4 B AL BOR By Tl IS )
4.1 TITE#HR

PEAbER R R R B B Lok, B Y B
R LT SRR 2 B BRI D, ) I R
AR R A T A A U R R, B RERIR, T
R0 5 BRAAARG , BHR Hh ZE T A b AR D BN
EAGHE TN 3 ~6 o/L AT v T4l
ZEAF RS A [ B IR L BE HAFEZY D 3 000 kWh, i3
H TP RE b AR RS E (RS ) I SRR S
AT JLAFPPRE R R, T2 PR DL BE D 28 0 3 BEA
WO, 7 B RS E BR B AN, BRI A2 BR
PRI A 2, BIR FE R A AT AT 3R (33 T
Fe e, T gk BT R, 67 R A2 1 T 2
PRGOS A B R BRI, RIS AN,
RS S AR R o WAL EE B ) BT
By EANRE I FAT A 2R 77 250 AEI A 8 ) A
Ko S EARIE R B T A, R 2R RO
BT, I T e 5 AR
4.2 MABR

TESEBRAL 7 o 35 T S A R R A I A
NEE AR 40% ~ 60% I, AL H, O, A
EOEIE AR 1.0 ~ 1.3 % Bl L& 6.

xR6 TR EEIRE

Table 6 Industrial experimental data
DU L3 Fe?*/ TG/ Ryl H, 0, A/ N Hig 5% e’/ Ak
(g:L™) (M’+h~1) Akt/ (kg+h™") (L-h™h) AR (g'L™h) /(%)
1.54 200 204 277 0.96 0. 038 89
1. 69 200 133 339 1.07 0.038 90
1. 69 200 133 340 1. 08 0.023 93
1.38 200 172 339 1.31 0.012 90
1.38 200 172 323 1.25 0. 008 94
1.31 200 158 326 1.33 0. 004 99
1.31 200 158 293 1.20 0. 008 91
1.23 200 143 293 1.27 0. 023 93
1.23 200 143 286 1.24 0.015 96
1.31 200 158 308 1.26 0.023 89
I 1.42 200 157 312 1.18 0. 021 92.4
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Study on application of manganese dioxide and hydrogen peroxide combined

oxidation technology for iron removal in zinc hydrometallurgy
LIU Anqgiang
(Baiyin Non-ferrous Metals Co. Lid. , Baiyin 730900, China)

Abstract; In recent years, the sources of zinc concentrate in the Northwest Lead Zinc Smelter have been complex

and variable, with high residual sulfur and ferrous content in the calcine, more manganese ore powder needs to be

added to reduce ferrous ion, resulting in an increase in the manganese ion content of the system and an increase in

the unit consumption of electrolytic current. Based on this, a combined oxidation technology of manganese dioxide

and hydrogen peroxide was proposed for iron removal, and a single factor conditional test method was used to
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investigate the effects of solution pH, leaching temperature, and combination of oxidant manganese ore powder and
H, 0, in different proportions on the oxidation rate of precipitated alum supernatant solution. The results showed that
the optimal conditions were as follows; the pH value of the solution endpoint was controlled between 4. 8 and 5. 2,
the leaching temperature was 60 to 70 °C , the amount of manganese ore powder added to the oxidation tank was 0. 6
times the theoretical amount, the amount of oxidant H,0, added was 1.0 to 1. 3 times the theoretical amount, and
the oxidation rate was optimal. The oxidation rate of Fe’* was 92% , and the measured manganese ion in the
solution was 5 —6 g/L.. In production, the manganese content is maintained at 3 — 6 g/L, and the direct current
consumption per ton of zinc can be maintained below 3000kwh. Calculated based on an annual production of
220 000 tons of cathode zinc, economic gain of 1. 949 million yuan can be generated. The successful application of
this technology has played a positive role in improving the indicators of zinc hydrometallurgy.

Key words: combination method; zinc hydrometallurgy; oxidation; manganese dioxide; manganese; electricity
consumption ; cathode zinc
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