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A Study on the Ortho-para Hydrogen Conversion Characteristics
of Liquefied Hydrogen by Perovskite Catalysts

IN WOOK NAH, JUNG HYUN KIM, TARAKNATH DAS, SOON-CHEOL KWON, IN-HWAN OH "

Green City Technology Institute, Korea Institute of Science and Technology 5, Hwarang-ro 14-gil, Seongbuk-gu, Seoul,
136-791, Korea

Abstract >> During the liquefaction of hydrogen, the ortho hydrogen is converted into the para form with heat
release that evaporates the liquefied hydrogen into the gaseous one backwards. The ortho-para conversion catalysts
are usually used during liquefaction to avoid such boil-off. In order to compare and analyze the performance of
the ortho-para hydrogen conversion catalysts, in-situ FT-IR device was designed and manufactured to measure the
para hydrogen conversion rate in real-time. LaFeO; and Lag7Sro3Cug3Feo;0;3 perovskite catalysts were prepared
by the citrate sol-gel method and their spin conversion characteristics from ortho to para hydrogen were investigated
by in-situ FTIR spectroscopy at 17K. It was found that the spin conversion was affected by surface area, particle
size, and crystallite size of the catalysts. Thus, the Lag7Sro3Cuo3Feo;03 perovskite catalyst that had higher surface
area, higher crystallite size, and smaller particle size than LaFeOs showed the better spin conversion property of
32.3% at 17K in 120min interaction with the perovskite catalysts.

Key words : Hydrogen Liquefaction(5=4~43}), Ortho-Para(&2~-1}+2}), Spin Conversion(2~3H¥HE}), Perovskite
Catalyst(H| 2HA7Fo0|E =0), insitu FT-IR(AA|ZF Z A& E34H)
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Fig. 1 Comparison of molecule state of ortho-and parahydrogen
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Fig. 2. Schematic diagram of In-Situ FT-IR for analysis of
parahydrogen spin conversion in liquid hydrogen

Fig. 3 In-Situ FT-IR port for real-time monitoring of para-
hydrogen conversion
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Fig. 4 Photograph of catalyst reactor without and with pellet-
form catalyst
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Fig. 5 Hydrogen temperature change according to reaction
time
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Fig. 6 SEM images of a) LaFeO3, b) Lao7Sro3CuosFeq70s
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Fig. 8 In-Situ FT-IR spectra of liquid hydrogen according to
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