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1.2 RWHAE
1) FBEAREL 800 mL ULAN b5, A 65 ~
70 °C,fiNA H,0,, iEFE 40 min J57, 285 A AR A i
1) % HL R 15 v MR pHL 1B, 5% pH {HXT H, 0, %]
b Fe** FER PR AISZMA
2) B pH {54 5. 0 1 800 mL JTHL L If W, N
A H,0, B HE I % Wi B2 75 L 40 ~ 90 C,
ZEIRERXT H,0, %84k Fe* * FBRERSCR I
3) I pH {7 5.0 14 800 mL LA b4 Ik,
HIAS [R] e 91 6% S8 AR 3R 4 7 4 #0 H, 0, , B 2844k
FIEET K5 H,0, D LL X Fe* 481k 2 F R 2k 3L
RAYFE
1.3 RIERE
MRREE RGP A Mo®* EEORIET 2 N ERTT,
R T Mg Ty, 20 TP i ¥ w
BRES AL =Bk, I aE o A RN 25 B, o
DU i L R A o, A A A Y H 25 1
ARG &, WS TR A TR, —
BRI, 2 T RS LB R R T2,
AR Ry A1 H, O, DU L 37 3 rh — 2k 8 Ak 1
=Mk FET R R T S M oK A TR
FEDURLES IR ME S T Fe * nl JE BUAIL S 9 5 25, BRE 4R
TR G WS+, X RGO T H 211
VA, R EEA S ROE(T) ~ (4)
2FeSO, + MnO, +2H,S0,=
Fe,(S0,), + MnSO, +2 H,0 (1)
2Fe’* + H,0, +2H*==2F¢’* +2H,0  (2)
Fe,(S0,), +6H,0 =2Fe(OH), | +3H,S0,(3)
3Fe,(S0,), +2KOH +10H,0 =
2KFe,(S0,),(OH), | +5H,S0, (4)

2 R e
2.1 Ak pH EXEHLRBIIN

TEZ IR BE Sl 65 ~ 70 °C i, ¥ 1L 5 H, 0,
10 mL fil A% 800 mL JTHL 5 & 7, A [A] 2
(14 FEL A, 15 ) pH (EYE A 2.5 ~5. 5, B 48—
H,0, EALFI 5 pH E X AL R ARG WA &
BRI S5 R W 1,

A% 1 AT VAT pH (BN BRERSCR 52 M B i
2 pH (EBR ST, BREREIIC, 7 pH (B8 5. 0 B,
AR, 22 pH (EEAT 5. 2 B, A4 %A fr

R 1 pH (EDAH AL R R R
Table 1 Effect of pH value of solution on

oxidation rate

Wi A BREUFIIELFE T )/ AR Mot/
pH {H /% (g'L™") (g'L™h)
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

TR, X TR AR B IR R PR W B
PREEAAS, L, B A S pH (HE I 7E 4.8 ~
5.2,
2.2 BRHEBEXNSLERNEI

B pH {4 5. 0 AYPLHL_L 3 %5 % 800 mL, il A
AR H,0, 10 mL, #6300 B2 i 40 ~90 C,
FZgg g — H,0, A AL S5 14T AR AL R BR 2k
BRI 25 5 L3R 2

R2RBERERER R

Table 2 Effect of temperature on iron removal
L/ b BREFWRIK[Fe? ]/ WK Mn?t/
/% (g-L7") (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

22 0L, YR BE R 60 ~ 70 C I, A AL R
i RIS AR = B P2 TP R VMR
KA, J Ry 3 12, SR A sk R 22, IR & 70 °C LA
Jo, Bl R T, AR AR, X T A
H, 0,52 #4573 i K RS, TR g, 40 i 1
AR AR RE TS T [ BRERRICR A 52, I
AR B T B R AN S, TRL, 1% R O IR B
P4 AE 60 ~70 °C
2.3 WENFIARE L FIxT EH ERZ N

B pH {E M 5.0 AIDLER L% %5 800 mL, iA i
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TREYEHIAE 70 °C 50 B A= S BS INACE (0. 5
% Fe?* W) 19 40 ~ 60% H, 0, Il A0 %
x3

AR (0.5 £ Fe* " WIBAYE) 19 1.0 ~ 1. 3 £i%, 15
gEIR LR 3,

A AR ERE 1

Table 3 Experimental data I of combined reagent

UUBL L35 (70 °C) BB CHELSIMA  H,0, CHEISMARMR  RYER[Fe2t ]/ Ak WS Mt/
Fe?*/(g-L) P 40 ~60% ) /g 1.0 ~1.3 %) /mL (g:L°1) E N (g-L1)
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
P 1. 44 5.0 5.03 6.39 0.18 92.4 6.0

B pH {E M 5.0 FYUTHIL b 7 % 9 800 mL, ¥
REPEHITE 40 ~90 °C &0 M i A& A EIS I AR

20 ~30% ,H, 0, I A B BB I A& 1.8 ~2.0
o R R LK 4

&4 PG R s O

Table 4 Experimental data Il of combined reagent

UL E3E (70 °C) BT OMAR S H,0, AR MHEHS A R G Fe?*/ Ak W Mn**/
Fe’*/(g-L7") pit JMAEE) 20 ~30% ) /g HI01.8~2.01%)/mL (g-L°1) /% (g-L°1)
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

MR 4 F1FR 5 WTLUE Y, S S AR LA R A
HONFS AR 40% ~60% I}, H, 0, it A2y 3l
WINAER 1.0 ~1. 3 £, % Fe** (AR R 92% |
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R, FEAEDIRAS T4 S B 7E 3 ~ 6 o/ L i v it i
FER A = 561

ZEHAE)T 2011—2022 ARG & & 5 HiR
F BTG LN R 5,

RS 2011—2022 4FF L & 5 B A FE G A
Table 5 The relationship between manganese content

and DC unit consumption from 2011 to 2022

gy SRR ey

(EWh) (g-L7")
2011 4 2093 o
2012 4 3156 1. 60
2013 4 3254 115
2014 4 3255 1.05
2015 4F: 3043 2. 60
2016 4 > 008 o
2017 4 2995 4o
2018 4 2995 S s
2019 4 3085 11.96
2020 4 3343 17. 54
2021 4 3349 18. 24
2022 4 3398 21.95

H1Z% 6 RIH, HLAFR IR0 35 5 LA L AR R R A

YIMSG , R 0 R FFAE 3 ~ 6 g/ IP BRI B FL IR
AR TR 37 7E 3 000 kWh AR ; LA TR & 46 /N T
3 o/L KT 10 g/L i P HL BAFERR & TH 35

4 BRA AT AR TN FH LA
4.1 TIFEHR

PUALEYEEIR R BB 8 DOk, el FH B 4
KU LA WV £ BRI O, T YRR
R RS b B R B BRI, T
JEAD S R AR AR, (IR AL AR In A i 2D B0
RGBT HE N3 ~6 o/L, fFa R T2 v
SR, v i 2 B) A W BE FEL BB SR FE 20 3 000 kWh, 7
B TR R AR RS ARl E T I BRI A
I JLAEY R Sk, 2R DI O 280 3 SR
| =B SR R O e e 3 T =T N S| B 2
PR IRZR A 20, B R RO A AT AN DDES 3 Il i T
¥ e A T Ak B, RIS, 7 R A2 AL R 3L
PR T A B W RE R T, [RIE  RERAIR,
D B AR AR A BRI EL B AR S AL R
i EANHET & BT A P A BN A G S R R AT
M FEORE RS S o Eaw, R A4
T IR T 2B A AR
4.2 MAXRR

PESEPRAE = R TR A AL S0 R A =
HHISHII A1 40% ~ 60% i}, A ALF] H,0, N A
ISR 1.0 ~1.3 1%, BRI 6,

F6 Tl EdE

Table 6 Industrial experimental data
YU L3 Fe?*/ HERE/ AR H,0, MAR/ . iR 5P Fe? / Ak

(L") (M +h~!) Adit/(kg-h 1) (L-h~") AR (L") /(%)
1.54 200 204 271 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

WE 1. 42 200 157 312 1.18 0.021 92.4
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Fif 200 m’/h, UUAL 35 Fe** 1.4 o/L, B R G K
B IR 360 vd THL, BEEERE FE AL H, 0,
9 19. 18 kg SH WM M 15.56 kg, [AIMHE % R4 H
i TIPS T o B RE 3 ~6 o/L, BRI Y T HLff
BHR , Fhgfs TS H e T Ph & B As, b T 2
i it ARG, s JE S2 i Rs e A Rl 3 e T
4.3 BFUEESM

DU L5 1 o/ L3R, ARG EE ™ %
720 t/d THEA, B — 00 AR A K S AR R kit A
FR AR BAFE R 39. 03 kg, BN A Ry 62. 57 J6; 3K
B A S AL 3R B, & 0B A9 5 5T R BRFE
15.56 kg, B A 4 24.94 JC, H, 0, B FE N
19. 18 kg, BN ANy 28. 77 G, EA K 53.71 JC,

AR TR 22 7 ¢ BB BRI, 0T T 2 AR,
(62.57 =53.71) x220000 =194.9( Fi7T),

5 5t

D PGIL YRR T B B2 YR Lt 0w
LB R B 2 R TR A BT W
FILL A A B AL RV 80 © A Be 6 2 H i 2k
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2) RN RS MR, 2R R Tk +
i E A E R A A i A AR 1 A S pH (3R
TE4.8 ~5.2 RN 60 ~70 °C, FAAEE B Hy
A R ES A A 40 ~ 60% B, 4L F] H, 0,
AR B IARR 1.0 ~ 1.3 1%, AR5k,

Fe* " AL N 92% , WMAA W W & T 5 ~
6 /L.
3) TR AR S R RRTE 3 ~ 6 o/ L, BEMiAY
T HL BAFEFTARFTE 3 000 kWh DATR #4577 22 T7 t
AR AFIHE, AT 2 194.9 106,
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Study on application of manganese dioxide and hydrogen peroxide combined

oxidation technology for iron removal in zinc hydrometallurgy
LIU Angiang
( Baiyin Non-ferrous Metals Co. Ltd. , 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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I PRAFIT ST 4 (1CSG) Bl W , BT, 2 BRIEA 840 JEAT 1L (I EMHRITF &) (165 ZE k) H
325 FAEHET . IRE 2022 4EJE, 2 FREH FERE 2 739. 5 7 t, Hrp RS PARE 2 213.3 7 t, IR IR (SX-EW)
77RE 526.2 7 t,

KHIUAE , EREA 7= G AR B 7= BE AR DR R IR AN K, 2022—2026 4F , BRI 7= e 4R B A 1
K% 2.8% , Hi Mk FHE G KE 3% \BIERTENE S KR 1. 8% ; 2FRENGH I Re F ¥ 2 A 1
K3 1% , SHRT FERE A KRIEARR D . W e 2 E ,2022 F28KE0 7 58 F FH % 81% , ik
W= BEA FH 87 % (& AL BEFR A BE , AN S BB 01R 1 r= RE R R 73% )

2022—2026 4, EEKEH T REFIT G N 318 7 v, H LR [ LM MR R AR S | ST IE A BT he
71T 5 WO AR 22 r , T B BG4 A7 P2 6 50 J7 o5 PN A9 B PR 32y LR 22 28 0 s 30 38 | &3 i 4
FERE 94 Tt AR AR (42) , T B e = he 58 J1 v, FIREZ BIHHss e 768 273 7 t, 5 2 ERpr
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FERE 10 J7 5 @ BRHAD E R 86 RE R S5 b RS | sl mg A /D s
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