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Abstract—The deactivation of LaNi; by O; CO and hydrocarbon gases contained in hydrogen gas, and
the regeneration of the deactivated LaNis were studied. The pressure-concentration-temperature curves for
pure and microencapsulated LaNi; were shown to be almost the same. In the mixed gases, the hydrogenating
reaction rates of microencapsulated LaNi; were higher than of pure LaNis. Independent of the samples, in
the hydrogen gas containing oxygen, the reacted fraction of LaNis maintained constant at nearly 100%. In
the hydrogen gas containing carbon monoxide, on the contrary, the reacted fractions decreased with the
increase of the reaction cycle although the magnitudes of them were slightly different according to the samples.
The deactivated LaNis was regenerated by the formation of CH, from the reaction of CO and H; at 423
K, and the regenerated LaNi; showed a fraction higher than 90%.
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Fig. 1. Scanning electron micrographs of (a) unactivated
LaNis, (b) activated LaNis, (¢) Ni-coated LaNis,
and (d) Cu-coated LaNis.

Table 1. The composition of petrochemical by-product gas containing H,

Components H,0O H, Cy

C;{ NC4 NC5 C]] Clz CO

Composition(mol %) 024 9624 077

1.79 0.35 0.14 0.01 0.01 0.01 0.44

521248t H31A M55 19934 108
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Fig. 2. Auger electron spectroscopy of LaNis.

Fig. 3. Experimental apparatus for hydrogen reactions with
LaNis and microencapsulated LaNis.
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Table 2. Typical compositions of deposition solutions and
deposition conditions

Temperature Time

Composition pH ) (min)
Ni  NiSO, 30 g/ 6 30C 30
NaH,PO, 10 g//
CH,COONa 10 g/!
Cu CuSO, 65g/! 12 70C 70
HCHO 25 g/l
EDTA 30.0 g/l
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Fig. 6. Plots of reacted fraction vs. time at 303 K and 955
kPa in hydrogen containing 8077 ppm O..
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Fig. 8. Plots of reacted fraction vs. time at 303 K and 955
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Fig. 9. Plots of reacted fraction vs. time at 303 K and 955
kPa in hydrogen containing 200 ppm CO for LaNis,
Ni-coated LaNis and Cu-coated LaNis at 3rd cycle.
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Fig. 11. Plots of reacted fraction vs. reaction cycle for re-
generated LaNis at 423 K(O), 523 K(O), and 673
K(2).
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Fig. 13. Auger electron spectroscopy of LaNis for depth
profile after completely deactivated LaNis in petro-
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