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[0008] In one embodiment of the present disclosure, the pressure-leaching process may be 

performed at a temperature in the range of 150 to 250 degrees C and a pressure in the range of 8 to 

43 barg. 

[0009] In one embodiment of the present disclosure, a filtrate of the first-stage pressure-leaching 

process may have an acidity of 10 g/L or less, and a filtrate of the second-stage pressure-leaching 

process may have an acidity of 50 g/L or more. 

[0010] In one embodiment of the present disclosure, in the pressure-leaching process, oxygen may 

be introduced into a pressurizing device to have a pressure in the range of 2 to 8 barg. 

[0011] In one embodiment of the present disclosure, the leaching process may further include a 

neutralization process of adjusting a pH by introducing the mixed hydroxide precipitate. 

[0012] In one embodiment of the present disclosure, iron in a filtrate of the neutralization process 

may be precipitated in the form of an iron oxide compound. 

[0013] In one embodiment of the present disclosure, in the neutralization process, the pH may be 

controlled to 2.5 to 4.0, and an iron concentration may be 100 mg/L or less. 

[0014] In one embodiment of the present disclosure, a residue precipitated in the neutralization 

process may be introduced into the first-stage pressure-leaching process. 

[0015] In one embodiment of the present disclosure, each of the first solvent extractant and the 

second solvent extractant may be D2EHPA (Di-(2-ethylhexyl) phosphoric acid). 

[0016] In one embodiment of the present disclosure, the impurity removal process may further 

include a copper removal process, an aluminum removal process, and a magnesium removal 

process. 

[0017] In one embodiment of the present disclosure, the copper removal process may include a 

process of precipitating copper by introducing sodium hydrogen sulfide (NaSH), and the aluminum 

removal process may include a process of precipitating aluminum by introducing sodium hydroxide 

(NaOH). 

[0018] In one embodiment of the present disclosure, the magnesium removal process may include a 

process of additionally removing magnesium by introducing sodium fluoride (NaF) after the second-

stage solvent extraction process. 



4 
 

[0019]

 

[0020] 

 

[0021] 

 

[0022] 

 

[0023] 

 

[0024] 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

 

[0026] 

 

[0027] 

 



5 
 

 

DETAILED DESCRIPTION 

[0028] 

 

[0029]  

[0030] 

 

[0031] 

 

[0032] 

 

[0033]  

[0034] 

 

[0035] 



6 
 

 

[0036]  

[0037]  

[0038]  

[0039]  

[0040] 

 

[0041] 

 

[0042]  

[0043] 

 

[0044] 



7 
 

 

[0045] 

 

[0046] 

 



8 
 

[0047]

 

[0048] 

 

[0049] 

 

[0050] 

 

[0051] 



9 
 

 

[0052] 

 

[0053] 

 

[0054] 

 



10 
 

[0055]

 

[0056] 

 

[0057] 

 

[0058]  

[0059] 

 

[0060] 



11 
 

 

[0061] 

 

[0062] 

 

[0063] 

 

[0064]  

[0065]  

[0066] 



12 
 

 

[0067]  

[0068]  

[0069] 

 

[0070] 



13 
 

[0071] 

 

[0072]  

[0073]  

[0074] 

 

[0075] 

 

[0076] 

 

[0077] 



14 
 

 

[0078] 

 

[0079] 

 

[0080] 

 

[0081] 



15 
 

[0082] 

 

[0083]  

[0084]  

[0085] 

 

[0086]  

[0087] 



16 
 

 

[0088] 

 

[0089]  

[0090] 

 

[0091] 

 

[0092] 

 

[0093]  

[0094] 



17 
 

 

[0095]  

[0096] 

 

[0097]  

[0098]  

[0099]  

          

          

          

          

          

          

[0100] 

 



18 
 

[0101]

 

[0102] 

 

[0103] 

 

[0104] 

 

[0105]  

   
        

         

         

[0106]  

   
        

         

         

[0107] 

 



19 
 

[0108]

 

[0109] 

 

[0110]  

   
        

         

         

[0111] 

 

[0112] 

 

[0113] 



20 
 

[0114]  

   
        

         

[0115]  

   
        

         

[0116] 

 

[0117] 

 

[0118] 

 

[0119] 

 

[0120]  

   
          

           

[0121]  

   
          

           



21 
 

[0122]

 

[0123] 

 

[0124] 

 

[0125]  

    
         

          

[0126]  

    
            

             

[0127]  

[0128] 

 

[0129] 



22 
 

 

[0130]  

[0131]  

[0132] 

 

[0133] 

 

[0134]  

    
            

             

[0135]  

[0136] 

 

[0137] 

 

[0138]  

    
         

          

[0139] 

 

[0140] 

    
            

             



23 
 

 

[0141] 

 

[0142]  

    
         

          

[0143] 

 

[0144] 

 



24 

WHAT IS CLAIMED IS: 

1. A method for producing an aqueous solution containing nickel, cobalt and manganese, 

comprising: 

a leaching process including a pressure-leaching process of leaching a raw material under 

pressure to form a leachate containing nickel, cobalt, manganese and impurities; 

an impurity removal process of removing the impurities from the leachate; 

a target substance precipitation process of precipitating a mixed hydroxide precipitate 

containing nickel, cobalt and manganese by introducing a neutralizing agent into a filtrate from 

which the impurities are removed; and 

a dissolution process of dissolving the mixed hydroxide precipitate in an acid, 

wherein the pressure-leaching process includes a first-stage pressure-leaching process and a 

second-stage pressure-leaching process of pressure-leaching a residue of the first-stage pressure-

leaching process with an acidity higher than an acidity in the first-stage pressure-leaching process, 

and 

the impurity removal process includes a first-stage solvent extraction process of selectively 

extracting zinc from the impurities by introducing a first solvent extractant and a second-stage 

solvent extraction process of selectively extracting magnesium from the impurities by introducing a 

second solvent extractant. 

2. The method of claim 1, wherein a filtrate of the second-stage pressure-leaching process is sent 

to the first-stage pressure-leaching process. 

3. The method of claim 1, wherein the pressure-leaching process is performed at a temperature 

in the range of 150 to 250 degrees C and a pressure in the range of 8 to 43 barg. 

4. The method of claim 1, wherein a filtrate of the first-stage pressure-leaching process has an 

acidity of 10 g/L or less, and 
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a filtrate of the second-stage pressure-leaching process has an acidity of 50 g/L or more. 

5. The method of claim 1, wherein in the pressure-leaching process, oxygen is introduced into a 

pressurizing device to have a pressure in the range of 2 to 8 barg. 

6. The method of any one of claims 1 to 5, wherein the leaching process further includes a 

neutralization process of adjusting a pH by introducing the mixed hydroxide precipitate. 

7. The method of claim 6, wherein iron in a filtrate of the neutralization process is precipitated 

in the form of an iron oxide compound. 

8. The method of claim 6, wherein in the neutralization process, the pH is controlled to 2.5 to 4.0, 

and an iron concentration is 100 mg/L or less. 

9. The method of claim 6, wherein a residue precipitated in the neutralization process is 

introduced into the first-stage pressure-leaching process. 

10. The method of claim 1, wherein each of the first solvent extractant and the second solvent 

extractant is D2EHPA (Di-(2-ethylhexyl) phosphoric acid). 

11. The method of claim 1, wherein the impurity removal process further includes a copper 

removal process, an aluminum removal process and a magnesium removal process. 

12. The method of claim 11, wherein the copper removal process includes a process of 

precipitating copper by introducing sodium hydrogen sulfide (NaSH), and 

the aluminum removal process includes a process of precipitating aluminum by introducing 

sodium hydroxide (NaOH). 
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13. The method of claim 11, wherein the magnesium removal process includes a process of 

additionally removing magnesium by introducing sodium fluoride (NaF) after the second-stage 

solvent extraction process. 

14. The method of claim 13, wherein the sodium fluoride is introduced in an amount of 1.4 

equivalents (eq) or more. 

15. The method of claim 1, wherein in the target substance precipitation process, a pH is controlled 

to 9.0 to 10.0 by introducing a neutralizing agent. 

16. The method of claim 1, further comprising: 

a raw material preparation process of preparing the raw material prior to the leaching process, 

wherein the raw material preparation process includes a roasting process of forming a nickel 

oxide ore from a nickel sulfide ore. 

17. The method of claim 16, wherein sulfuric acid is produced using sulfur dioxide produced in 

the roasting process, and is used as a solution introduced into the leaching process. 


