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Study on the Conversion of Ortho to Para Hydrogen

JONG PAL KIM-", KWANG HYUN LEE-

*Chemical Engineering Department, Dongeui University,
San 24 Gaya—Dong Busanjin-gu Busan 614-714, Korea

ABSTRACT

The conversion reaction of ortho to para hydrogen was studied. The percentage of ortho and para
hydrogen is mainly dependent on the equilibrium temperature. Because this reaction is known to be
accelerated by the catalyst such as nickel-silicate and ruthenium on silica, we focused in the test and
development of the catalysts. We studied metal-silicates because they provide high metal dispersion on
support. Nickel-silicate, ruthenium-silicate and mixed-silicate were prepared by the coprecipitation method
and used in the reaction at the temperature of liquid nitrogen. The conversion was measured by the
difference of thermal conductivity between reference gas and sample gas. The activation condition was
important and it affected the activities of the catalysts. Nickel-silicate showed high activities.
Ruthenium-silicate also showed relative high activities but mixed-silicate showed poor activities.

KEY WORDS : hydrogen(s+4x), ortho-para conversion(2 A3}, catalytic reaction(Z 7j 5+-3-),
metal-silicate(= & 7 2~ 3H&)
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Fig. 1 Description of ortho and para hydrogen according
to nuclear spin direction
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Table 1 Surface area and pore volume for the prepared
metal silicates

Surface Area Pore Volume

Ni-1 320m/g 0.28cm’g
Ni-2 270 0.31

Ni-3 307 0.33

Ru-1 292 0.247
Ru-2 278 0.24

Ru-3 283 0.23
Ni/Ru-1 237 0.27
Ni/Ru-2 223 0.23
Ni/Ru-3 261 0.24
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Table 2 Activation process effect for the activities of
metal-silicates

Activation B at-196T
He,150C,4h 20
He,150°C,12h 24
Ni-Silicate He,275C,2h 16
H2,275C,2h 18
H,,275C,5h >60
Ru-Silicate He,275C,2h 17-30
Ni/Ru-Silicate He,275C,2h 40-80
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