HWAHAK KONGHAK Vol. 32, No. 5, October, 1994, pp. 667-679
(Journal of the Korean Institute of Chemical Engineers)

folix zicnol gutete ol ofFt 7E SHHES F&
OlBENT - RAIE - SHUZ* - AYH*

2o g et shakgeta)
czAetE Fo)e ezt
P AL & 91915}

(19941 1€¢€ 10 A, 19941 6% 169 A=)

The Extraction of Effective Metal Components from Deep-Sea
Manganese Nodule by the Decomposition with Ammonium Sulfate

Chul-Tae Lee', Chi-Hoon Oh, Yeon-Ho Song* and Myeong-Heon Um**

Dept. of Chem. Eng, College of Eng, Dankook Univ., Seoul 140-714, Korea
*Dept. of Chem. Eng, College of Eng., Chosun Univ., Kwangiu 501-759, Kovea
**Dept. of Ind. Chem., Cheon An Nat'l Junior Tech. College, Cheonan 330-240, Korea
(Received 10 January 1994; accepted 16 June 1994)

R e E R S EEE L R
Sl el A2 Babetui g ol $3he 3
asdez Falvh ol feizon, ohgel
A Bajl 21 k2w

2e, Ud g 7ol 5 FEISES 258 5 e T g

z ekl Sarghe el o
CUNELIT RS t;g %El %i%%@%%ol F259ch
60 mino]ich Faf=
s Ay EE0e HELE 1000, B34 A 2hr, 2398 200ml<3it+ o 22014 9913 Mn
£2 9% 2 Co 93%, Cu 99% Leji Ni 90%ich

°© A=A

U
=
TE

Abstract—A reaction between deep-sea manganese nodule and (NH,),S0s was carried out to find a new
process for the extraction of manganese, cobalt, nickel and copper from deep-sea manganese nodule. Manga-
nese nodule was decomposed with ammonium sulfate successfully and the effective components in manganese
nodule such as manganese, cobalt, nickel and copper were extracted by water leaching of decomposed nodule.
The optimum conditions of decomposition were as follows : the reaction temperature 500C, (NH,)»SO, weight
ratio manganese nodules 4.0, the reaction time 60 min. The proper conditions of water leaching of decomposed
nodule were as follows : the leaching temperature 100C, the leaching time 2 hr, amount of H,O 200 ml.
Under above conditions, manganese, copper, covalt and nickel in the nodule were extracted 99%, 99%, 93%,
90%, respectively.
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Table 1. Chemical analysis of sample manganese nodule
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Fig. 1. Combined potential-pH equilibrium diagram for
the components(Mn, Ni, Co, Cu, Fe) in manganese

nodule-water system, 25°C[14].
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Fig. 2. Photograph of deep-sea manganese nodule.
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Fig. 3. Cross section of deep-sea manganese nodule.
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Fig. 5. Optical micrographs of the cross section of deep-sea manganese nodule (magnification: 50 times).

Table 2. Sieve analysis of sample manganese nodule
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Fig. 9. Effect of temperature on the decomposition of man-
ganese nodule with (NH,).SO..
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atures.
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Table 3. Comparison of main process

O : Advantage, X : Disadvantage

Process Ammonia  High temperature Chlorinating- Smelting-sulfating .
. . . . . SO, leaching .
leaching -high pressure roasting leaching leaching This study
Cond. \ method leaching method method method method
X X X X O
Temperature 600C 240-250C 500C 1,400C Room temp. 475-500C
Pressure atmospheric 35 atm atmospheric atmospheric atmospheric atmospheric
Rx. Time pressure pressure pressure pressure pressure
>4 hrs 1 hr
Drying O O X X O O
@) (@) @] @) O @)
Agent NH; H.SO, HCl SO, gas H,0, (NH,),S0;
Recycle Yes Yes Yes Yes
Recovery of Co, Co<70% Co<70% C0<95% Co<60% Co<95% C0>93%
Ni, Cu Ni<90% Ni<90% Ni<95% Ni<90% Ni<95% Ni>90%
Cu<90% Cu<80% Cu<85% Cu<80% Cu<80% Cu>99%
Equipment of cor- No Yes Yes Yes No No
rosion resisting
Poison No No Yes No No No
Environmental X X X O X O
contamination Residue Residue Residue Residue
Recovery of Mn X O O O o] O

15128 323 H5E 1994 108
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