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Abstract: Nickel recovered from the spent oil-hydrogenation catalysts was used in hydrogenation catalyst prepara-
tion. The spent catalyst contains approximately 21.8% Ni, 0.7% Mg, and small quantities of Al, Fe, and Zn. Nickel re-
covery was obtained by inorganic acid digestion in the order of HCI>HNO:> H,SO,. For HNO;, 3hour extraction with
3N solution was satisfactory. In the pH range of 6.5~9.0, Ni recovery was higher, but metallic impurities were found to
be coprecipitated. The pH in the range of 7.0~9.0 seems to be the optimum condition for separation to obtain acceptable
Ni precipitates without the decrease of purity. The catalysts prepared with reclaimed nickel by wet reduction methods
showed catalytic activities close to those prepared using reagent nickel in the oil hydrogenation reaction. The surface ar-
eas of the support do not seem to affect the catalytic activity.
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Table 1. Composition of the Spent Nickel Catalyst

Components Concentration{ wt% )
Moisture 2.3
Fat 50.1
Ash 476
Acid-insoluble ash 17.2
Nickel 218
Magnesium 0.7
Iron 0.06
balance ( by difference) 784
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Table 2. Effect of Acids on the Extraction of Nickel
and Metal Impurities

Add]  Ha HNO, HS0,
Meta Metal/Cat {wt% )| Metal/Cat (wt% ) | Metal/Cat(wt%)
Ni 19.96 19.84 18.77
Fe 0.065 0.058 0.060
Zn 0.054 0.051 0.048
Mg 0.557 0.557 0592
Al 0.078 0.057 0.062
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Fig. 1. Effect of digestion time on the extraction of
nickel and other metal impurities.

Table 3. Nickel Recovery from Spent Nickel Cata-

lysts
HNO; Concentration{ N)| Extraction Time (hr) | Efficiency ( % )
1hr 824
IN 2hr 829
3hr 83.3
1hr 93.1
2N 2hr 949
3br 977
1hr 935
3N 2hr 95.8
3hr 98.1
lhr 944
4N 2hr 96.8
3hr 99.1
1hr 97.2
5N 2hr 98.1
3hr 99.1
¥ Average of Three Determinations
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Table 4. Activity Comparison of Various Ni Catalysts for Oil Hydrogenation

Catalys{ pY NOsstd® | NO, pH6.5Y NO; pH7* SO,-std”
preparation

Item Reagent Extracted Extracted Reagent

Iodine Value 21.0 329 815 355 629

Activity( %) 100 89.1 445 86.7 61.6

% After 6hr reaction at 180°C with 0.02wt% Ni/oil
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Fig. 5. SEM photographs of supports and wet reduced-reclaimed catalysts.
[a) Kieselghur Supportx 1.5k
b) 7-Alumina Support x 500
¢) Kieselghur Supported Catalyst after Wet reductionx 1.5k
d) 7-Alumina Supported Catalyst after Wet reductionx 1 SKk]
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