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Recovery of Nickel from Spent Petroleum Catalyst by
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Abstract : Nickel recovery method was studied by the wet process from the catalyst used
in hydrogenation process. Nickel content in waste catalyst was about 16%. At the waste
catalyst leaching system by the alkaline solution, selective leaching of nickel was possible by
amine complex formation reaction from ammonia water and ammonium chloride mixed
leachate. The best leaching condition of nickel from mixed leachate was acquired at the
condition of pH 8. LIX65N as chelating solvent extractant was used to recover nickel from
alkaline leachate. The purity of recovered nickel was higher than 99.5%, and the whole
quantity of nickel was recovered from amine complex.
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Table 2. Effect of reaction time and ratio of
solid/leachant as 1M-H,SO, in the
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leaching test (unit : %) Table 4. Analytical result of acidic leaching
solution (unit : mg/1)
1M-sulfuric acid
S/L element| Ni | Ca | Co | Cu| Fe [Mo| Al |etc.
reaction 1/10 2/10 3/10
time (min.)
25680 16 | 4.8 | 29 | 13 8 6488
30 %7 | 715 | 719 content 256 0
60 975 73.7 74.0
90 978 | 758 | 734 3.3. £zIFE A
=] = .
120 99.3 765 748 dEAZA NHOH, NHClL  (NHy)2SO,,
(NH9:CO; 59 dERFIFE A9sia, 1o
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Table 3. Effect of reaction time and ratio of
solid/leachant as 2M-IH,SO, in the =
leaching test (unit : %) =
2 1 O —O~NH,OH
2M-sulfuric acid = o —v—NHCl
o 5 —0—(NH,),S0, -
S/L £ j .
reaction 1/10 2/10 3/10 5% gV ¥ —A—(NH).CO, o
time (min.) £ g4 <
= -~ o a
30 96.5 96.8 75.3 9 ol
° &
0 =] A
60 102.0 95.7 771 0 . . . . .
0 1 2 3 4 5
90 101.3 96.2 80.7 Concentration of Leachant [N]
120 100.7 96.7 786 Fig.1l. Nickel concentration in the leaching
solution by several ammonium salts.
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Table 6252 YERNAT
2M-NH,OH + NH,CI (pH 8) 1,640 HZdo] NaOHS 4% FH71éte] pHE =4
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Table 6. Comparision of extraction effect PC-88A and Cyanex272
Extractant before Extract after Extract equilibrium Extraction
Al (ppm) All (ppm) pH yield (%)
PC 88A 5600 2370 3.7 57.6
Cyanex272 5600 4300 3.7 23.2
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Table 7. Relation of extraction effect and equilibrium pH by PC-88A
No before Extract after Extract equilibrium Extraction
Al (ppm) Al (ppm) pH yeild (%)
1 5600 3600 25 35.7
2 5600 3160 29 43.6
3 5600 2690 3 51.9
4 5600 2370 3.7 57.6
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Table 8. Precipitation yields of evaporation and added caustic soda

leaching soution

after evaporation

conc.NiZ'[mg/1] | adjust pH | volume[ml] | conc.Ni*Tmg/1] | Ni(OH), [g] | volume[ml]
11.2 300 1,200 1.8 150
1,200 12 300 1,200 2.0 160
13 300 500 2.62 160
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