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Table 1 Elemental analysis results of manganese sulfate leaching
solution
Element Content Element Content Element Content
Mo 5.04x10* As 1.05 Cd 1.15
Co 12.2 Cr 0.35 Mo 51.3
Ni 30.3 v 0 Sh 0
Mg 628.4 Al 5.6 Ti 0.15
Ca 750 Fe 2.75 Na 93.5
Cu 2 K 32.95
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Fe 1 GERAI VR A BRI EE , JUTR Co
Ni % 45 8 A LS, A0 B 12,2 mg/L 303 me/L.
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Table 2 ICP analysis of manganese sulfate crystal impurity

HLERA 5 BT BR B0 45 &f ™ il , 28 1CP Zr M & 2R
K2 PR,

Element Fe Co Ni Mg

Na Cu K Al Ti Cd

Content /(mg - kg™") 7.5 342.9 935 7379

Quality score /% 0.000 75

1021 7.2 75.6 44 1.2 0.9

0.03429 0.09350 0.70000 379.00000 0.10210 0.00072 0.007 56 0.00440 0.000 12 0.000 09
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Table 3 Theoretical precipitate pH at 35 °C

Precipitation MnCO, Mn(OH), CoCO, NiCO,
pH Start 3.7 8.6 7.6 7.7
pH End 6.9 10.1 9.2 9.1
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Fig. 1 Experimental device of CO, carbonized manganese sulfate
solution
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Fig. 2 Effect of CO, flow rate on the removal effect and the man-
ganese precipitation rate
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Fig. 3 Effect of pH on the removal effect and the precipitation

rate of manganese
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Fig. 4 Effect of the reaction temperature on the purification
effect

P P 4 AT Bl SN R R T A 1) [ i R
i, IR EE Ry 45 C s, 4 A DTTE R i k21 97.79%



- 106 - BRI SR

2020 4

RN AR IR R R R S R R BT E

BN 125 5 BE S B, W TR RE I T v, VRO 2 1 ik
N CBL AR BB S B il e Sl R R i, SRS
HEER KR #E ETH ", MnCO, ,CoCO, NiCO, K
VE P BEIN, PR AR O UOUE SR DT TE AR Y
Yyossin . AEIRJE N 25 CHlZelim & il , 6%
FEVE PRl LR VRN 25 C
2.4 BRI BY B e

HR T U S 5o 50 /L BRI 1 L, 4%
MR pH =7. 5, 2 R 5L 25 °C,CO, Fikt 0.9 L/

min AAE BFFE S [EGE MnSO, b R OR K
ORI ANIEL S Frs o

)
=Y
=1
3

100

o
=3
S

—a—Co
—&—Ni
—A—NMn

%
S
S
T
©

3 [N Q
S S 3 3
=] S & oS
T T T

~

N
~
® "3
8 =3

I
3
S

w
2
8

Precipitation rate of manganese /%

Co and Ni content in carbonized products /(mg * kg™

1=}
S
r

. : e —
20 30 40 50 60 70 80
Time /min

BIS S []0] 2 BRASCR B BT R

Fig. 5 Effect of reaction time on the removal effect and the man-

o

75

=

ganese precipitation rate

LS Fie A, Bt SO TR 9 3G 0, i T ve 2 7
15, JHAE SO I ] 7E 60 min 22 J5 BEARLT BE o Bk Ak ™)
RS R T Y i B R SO B T F 3 0 2 BT R
By TE 45 min ZJ5 S EE T %, H 60 min 14
FITLTE F 5 ey , BE$E 60 min Ay pcids B S0 A 1] o

25 UL R S i e AR R O IR B 25 °C L, T IR
pH /7.5, —F ki 0.9 L/min, 52 W B[] 60 min,
WA T B TRy 99. 36% |, Bk Ak #Hh Co (Ni 1Y
E RPN 26 mg/kg F146 me/kg.

3 AL

TE B BL L2 2510 F 3R A% i ik AL 7= 91 1) XRD [&]
e 6 Fis

E 6 Fros, Bt MnCO, 230 8 3 g, Ui B 7 )
Hr Mn 5L MnCO, 9T A7 AE ), 45 0 B B g
AFAE/D Y Ca Mg S8 4% 0T, H 4% it 3 %2 DA FR 1 F1
TERRER S B TE XA S

Bl =i i Co \Ni Ca Mg JLEK & it 4 ICP ]
FELERIMES IR

3000 y
A MnCO,

% CaMg CO,,
@ CaMg(CO),

2500 -

2000

Intensity

1500

1000

28/(7)

E6 miki™H XRD K
Fig. 6 XRD pattern of carbonized products

RS WOLRGR

Table 5 Product element content

Element Ca Mg Co Ni

Content/ % 0.03 0.01 0.003 0. 005

[ & 5 Al iR %e GB10503 — 891 b vfis v 4y 547
A EESRUNZR 6 FiN .

K6 ELALRKIRGR BRI IR

Table 6 High purity manganese carbonate quality index

Element GB10503 -89 1 This method
Ca <0.03% 0.03%
Mg <0.02% 0.01%
Co <0.005% 0.003%
Ni <0.005% 0. 005%

M 5.9 6 A, fEfod B L2 A RS
A=, Co Ni 5 8N 0. 003% £1 0. 005% , HL A
R4 — IR = 0 AIREAIR T 0. 031 29% F1 0. 088 5% ,
A B s ERAT GB10503 — 89 1 B i M AR 1 o

4 FHig

(1) SE35 e 1 b ik RER i R 4 12 il Co,
Ni Bl B L5 5 R s OB 25 °C L, %W pH
7.5, AR 0.9 L/min, J ) i [i] 60 min.

(2) b TR i 56 4 DLVE B 3838 pH {H 2R 6.9, i)
Co Ni Z2Ji7E pH K5 7.5 if el i, Bl it & B4
VARSI ) e 2% pHL S M7 15 0 DG B

(3) FESRIE B L2 KA T A ™ 5 rh E2 K
53 R R TR i, L Co Ni 5 & 43 Jill o4 0. 003% FI
0.005% , %551 iR 5% GB10503 — 89 1 7 i A% e, J5
LA R IER ™ o ROV R IR . LT TE ik
W BiE BRAL T 7 5 HL , I O VR 3R AR O ik R A 7= i
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Study on Removal of Cobal and Nickel from Manganese Sulfate Leaching Solu-
tion by Carbonization Method

CHEN Xiaoliang'*, WANG Haifeng' >, WANG Jiawei'*”, ZHAO Pingyuan'*"

1. College of Materials and Metallurgy, Guizhou University, Guiyang, Guizhou 550025, China;
2. Guizhou Provincial Key Laboratory of Metallurgical Engineering and Energy Saving, Guiyang 550025, China;
3. Research Technology Center of Manganese Materials for Battery of Guizhou Province, Tongren 554300, China

Abstract: The carbonization method was used to remove cobalt and nickel ions from the manganese sulfate solution. Mn**
in the manganese sulfate solution was separated from the original solution in the form of manganese carbonate precipitation
with the carbonizing agent of CO,, pH adjuster of NaOH. Then the precipitate was dissolved with sulfuric acid to remove
impurities. The effects of CO, flow rate, reaction temperature, pH value and reaction time on the removal of cobalt and
nickel ions were investigated. The optimal experimental conditions with the reaction temperature of 25 °C , the solution pH
of 7.5, the carbon dioxide flow rate of 0.9 L/min, and the reaction time of 60 min were adopted. Under these conditions,
the content of cobalt and nickel in the carbonized product was reduced by 0.03129% and 0. 0885% compared with the
primary crystallization product of manganese carbonate. The remaining amounts were 0.003% and 0.005% , respectively,
which was in line with the standard of high — purity manganese carbonate GB 10503 -89 type I product.

Key words: carbonized method; manganese sulfate solution; cobalt — nickel; deep impurity removal
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