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Recovery of nickel from the spent nickel-cadmium battery
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ABSTRCT

Thus paper presents a hydrometallurgical process for recovering mickel as mickel sulfate from the spent nickel-cadmium batlery
in whuch cadmium was removed by vapouring method in vacoum. First, selective crushing and classification method were per-
formed to separate iron physically and the nickel-rich saniple (over 80% nickel) was obtained. Thus sample was dissolved in sul-
furic acid to obtain a mckel sulfate solution close to its saturation point. The (ree acid n the unpurified nickel solution was
neutralized and iron was removed from the solunon The nickel sulfate solution was crystallized at around 45°C to oblain mickel
suifate hexahydrate.
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Table 1. Cherical analysis of waste battery used in this tests

Chemical components
Sample -
Ni(%) Fol %) Ca(%) Cd(ppm)
Roll type 55.02 3337 182 486
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Fig. 1. Simplified flow sheet of reclamming nickel sultate
from spent Ni-Cd ballery.
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Table 2. Resulls of particle size analysis on sample crushed by hammer crusher

Paticie Size Products Chemical compenents (%) Ni (-}
{mesh) wit (%) Nt Fc Co Cd{ppmy GCrade Recovery
+4 13.8 27.95 a0.90 0.70 168 56.91 100
4/8 13.2 24,25 6471 0.56 136 4135 03 14
8/14 15.0 28 26 55.95 0.82 196 68 29 §753
14/20 87 5415 36,89 .41 428 7865 8009
20/28 92 80.53 8.88 2.60 Glb §298 72.61
28/35 16.1 86.63 452 299 052 83.53 38 B6
35/48 R 85.71 4.02 298 744 8143 335
48/65 66 8403 471 2.98 876 7841 1944
a5/100 27 75 60 744 274 984 7335 0.69
1007200 2.7 72.95 1110 2.64 1,100 72.39 6.1l
=200 21 71.67 11.39 249 1,200 67 264
Total 100 5691 32.14 | 82 485 100

Table. 3 Chemical analysis of the residuc samples before and after washing

W‘dSingElemems Ni(%) | Fel{%:) K% | Mn(%) | Tuppm) | Co(%) | Zn(ppm) | Za(ppm) | Cd(ppm) | Y(%) Lifppim)
Before 8760 7.98 052 0.029 53 3.17 188 24 394 0.14 233
After 8963 7.22 0.003 0026 41 328 0.92 22 327 0.081 148
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Fig. 2. The effecls of lemperature on lhe extraction rate of Ni and Fe.
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Fig. 4. Effcct of time with different concentration of H,S80, m solution on Mi and Fe extraction 70°C.

Table, 4 Fe concentration in leaching solution after oxidation and precipilation of ferrous sulfate by H,O, and HNO,

Amount added (equivalent) 1.0 1.2 1.4 1.6 1.8 20
H,0, {g/L) 022 0.12 0.05 0.02 0.01 0.01
Removal(%) 96.3 98.0 99.2 99.7 99.8 908
HNO, {g/L) 1.8 09 04 03 0.3 0.3
Removal(%) 700 85.0 933 950 95.0 95.0
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Table. 5 Chemical composition of crystallized nickel sullate

Ni (%) | Co (%) | Fe (%) | Cd (ppm)
Crystaliization 19.25 0.23 0.08 28
Recrystallizalion 203 (.20 001 10
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