5516 %5 3 PEAaEEFIR 2006 4 3 1
Vol. 16 No. 3 The Chinese Journal of Nonferrous Metals Mar. 2006

XEHS: 1004~ 0609(2006) 03 ~ 0542 ~ 08

KEE EREREHBRZRRPHETENRE

IEE, BYf, FrER°
(L dEmRHERY: LAREK AIhrﬁ[%n, JE 100083;
2. EBAERE SR TREFFRT, bR 100080)

W OE: IR TRAEZLEESHBRE R TESH 8 BENSEI B . R RET& 48 1R
(, 6 AT LA BRI MnO2 7E4 Fe*' IIAMNFNZE W Fe®* A Fe™* ; RS Fe(OH) s MHE A1
4$/2:Ef%ua FEXTEE I pH )immf“ S I TR 5 A 2 Bk AT AL, BRIV RIE 5 99. 8%, LA W

'P”@%EM&3:0(ng/L BhOER BRI EI S A S 99.5% . 93.3% . 99. 6% «99.3% ; TRALITIE 4> B AR AN
GTINEETIN %ﬂ]%%%Lﬂmaﬁwﬁm$M4sm,‘ﬂﬁﬂa4sﬁHﬁEMﬂ;mmﬁ@lm%W

B «fmﬁfnmm%?{t 99% A7, MERRIDIEZRAN 0. 46% .
KR KL EE: WL TORE
PESES: TF111.3 X EkFRIRAD: A

Removal of iron and manganese element from
ocean multimetallic nodules acid leaching solution
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Abstract: The removal of iron and manganese element from the ocean multimetallic nodules acid leaching solution
was discussed. For being recycled, MnO2 was choosed to oxygenate Fe’* to Fe' firstly. The two steps method was
used to remove iron element from the solution, which consists of jarosite and Fe(OH)3 method, and the operation
parameters such as pH value, reacting temperature, reacting time were optimized. The sedimentation rate of iron
can reach 99. 8%, the content of iron in the purified solution is below 0. 01 g/ L. . The recoveries of Co, Cu, Ni, Mn
are 99.5%, 93.3%, 99.6%, 99.3% respectively. It is shown that the usage of Na:S is 4. 5 times of theory usage,
the suitable reacting parameters are pH 4.5, temperature 80 C, and reacting time 1 h. The sedimentation rates of

Co, Cu and Ni are 99%, the sedimentation rate of Mn is only 0. 46% .
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Table 1 Content of valuable element in

leaching solution (g/ L)

Mn Fe Cu Co Ni

9.74 4.48 0.34 0.11 0. 47
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Fig. 1 Diagram of purifying equipment

1 —Chemicals feeding hole;
2 —Constant temperature water tank;
3 —Stirring speed controlling device;

4 —Thermocouple; 5 —Acidimeter
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Table 2 Results of MnO: oxidizing experiment

Content of metal before oxidizing/ (g * L™ ")

Content of metal after oxidizing/ (g * L™')

No- O Co Ni Fe( 1) Mn G Co Ni Fe( 11} Mn
1 0.338 0. 104 0.452 4.10 10.5 0. 329 0. 101 0. 445 4.01 11.5
2 0. 326 0.103 0.434 4.16 10.6 0. 320 0. 100 0. 428 4.08 11.3
3 0.335 0.103 0.432 4.12 10.3 0. 330 0. 101 0. 429 4.08 11.2
4 0. 330 0. 100 0. 430 4.12 10.4 0. 326 0.098 0. 427 4.10 11.0

K3 pH D0 S R LDTRR I
Table 3 Effects of pH value on iron sediment
Loss rate/ %
Initial pH Finish pH Filtration property Removal rate of iron/ %
Co Cu
1.0 - — — — —
1.5 1.0 Good 0 3.5 90. 4
2.0 1.5 Good 0.3 6.2 94.1
2:5 2.0 General 4.1 10. 6 96.3
3.0 3.0 Bad 60. 5 70.3 99.4
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Table 4 Relationships between pH® and K, of Fe, Co, Ni hydroxide under 25 C, aue* = 1

Hydrolysis reaction K Solubility/ (mol* L™ 1) pH®
Fe** + 3H20 —Fe(OH)3+ 3H* 6.92x 10" 2.25x 1010 1.62
Co* + 3H»0 Co(OH) 3+ 3H* 9.12x 10~ * 7.62x 10" 2 0.35
Ni* + 2H20 =Ni(OH) 2+ 2H* 1.51x 10716 3.36x 107 ¢ 6.09
Fe** + 2H,0 Fe(OH) 2+ 2H* 1.91x 10" 13 7.93%x 107 © 6. 64
Co* + 2H»0 Co(OH) 2+ 2H* 3.98x 10" 4.63x10°° 6.30
Mn* + 2H>0 =™Mn(OH)2+ 2H* 4.00% 10~ 14 2.15x107° 7.30
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Table 5 pH value and K, of sulphide
precipitating (¢(Me"™ )= 0.01 mol/L)

Sulphide pH K
CuS 1 6x 1073
ZnS 2 2x 10" %
CoS 5 4% 10" 2
NiS 5 3.2x10° 1
FeS 7 6.3x 10" 18
MnS 7 2.5x 10710
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