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Abslracts Introduction 

T h e  leaching characterisLics of manganese nodules were 

invesligated in ammonium chloride solution by using sodium 

sulfile a s  a reduclanl. 

Experiments were conducted in leaching of manganese, 

cobalt nickel, copper and iron using sodium sulfik in lhe 

ammonium chloride solulion. I1 was  found that the leaching 

behaviour of manganese, copper, cobalt and nickel depended 

on the amount of addcd sodium sulfik. The  ratio of liquid to 

solid is impotant faclor on the exlraction of metals during 

leaching. l'he dissolulion of manganese, cobalt, nickel, copper, 

and iron increased wilh the increase in ammonium solulion 

and that in Lemperature of leachant. When Lhe leachant pH 

was decmastd, the 1eacl.rabilily increased for each of lhe 

metals. 

l'he sodium suifik has been found to be an effeclive 

reduclanl for extracting more than 95.8% of Mn, 9:3.5% of Ni, 

98.5% of Cu, 891% of Co, 3.1% of Fe when leachtvl in 5N 

NHXI a1 80C for 2.5hr. 'I'he dissolution rriles of Mn, Ni and 

Cu are controlltd by pore diffusion, while that of Fe is 

controlled by surface chemical reaclons and that of Co is 

conlr~)lled by bolh the surface chemical reaclion and rxre 

diffusion prtccss. 

T h e  leaching behaviour of manganese nodules in 

ammoniacal solulion have been investigated by  many 

workers(1-11). In 1974, lxsler  J.(l) sludied the leaching of 

deep sea manganese nodules wiLh an arnrnoniacal-Cu' solution 

allows the selective recovery of the Ni, Co and Mo from the 

nodules. 'l'he reducting arnrnoniaal leaching process was also 

carried out by some investigalors(3-5). In this process, 

NHdCI, (NHdzSO4, (NH4)zCQ or NaCl solution were used a s  

leachanl. Okuwaki etc. (6) sludied the leaching behaviors of 

ocean nodules in ammoniacal ammonium salt solulion wiLh 

rtductants, such a s  I) glucose and starch. Jena(3) reported 

manganese nodules can be  leached with an ammonia solution 

a t  amibent lemperalure for I-4hr in the presence of glucose 

a s  a reduclant, lo recover 100% of Cu, 70% of Ni and 80.4% 

of Co. Annad(4) developed a process for extracting 100% of 

Cu, Ni and Co when Ieacheul in 5.& M NH4OH (NH,I)ZSOA, 

65°C using I;Q(S<)~)~ a s  reductant in diluk NHdOII solulion. 

l<oknliawa(7) also wrried oul the reduction leaching in 

ammonia solulion. From lheir result, the leaching rtxovery 

was 93.2% of Ni, 98.7% of Co, 9 . 2 %  of Co, 0.65% of Mn and 

1.2% of 1:e when Icached in the mixed solulion of 120g/ V. 

(NI-~~)~CO.J  and Tag/ P (NH4)2S03, XO'C for 2hr. In this 
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