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Techno-economic analysis and comparison of liquid organic
hydrogen carrier system
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Abstract: The hydrogenation and dehydrogenation process simulations are performed upon three kinds of liquid
organic hydrogen carrier systems, including toluene-methylcyclohexane, benzene-cyclohexane, and naphthalene-decalin,
all with a comparatively low raw material cost. Their process production costs in hydrogenation and dehydrogenation
sections are respectively estimated. It is found that the raw material cost is the decisive factor for the capital cost in
hydrogenation section, while the capital cost in dehydrogenation section depends on the utilities expense. The unit
hydrogen storage price in the naphthalene-decalin system is the lowest among the three ones.The transport cost analysis
on the three systems discloses that the naphthalene-decalin system is the lowest. A techno-economic comparison is made
between the liquid organic hydrogen carrier system and current mainstream hydrogen storage and transportation methods
including hydrogen trailer,liquid hydrogen tanker and hydrogen pipeline.It is found that total hydrogen cost ( containing
hydrogenation , dehydrogenation and transportation ) of 500 km transportation by liquid organic hydrogen carrier is
RMBS. 86 per kilogram of H,, which is lower than that by hydrogen trailer and liquid hydrogen tanker for the same
distance. Therefore , the liquid organic hydrogen carrier system technology is very economical for large-scale long-distance
transportation , ocean shipping,and long-term storage of hydrogen energy.
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