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Synergic hydrogen separation and dehydration via glassy membrane unit for
STAR PDH technology
XIAO Hong-yan, ZHANG Ning, GUO Ming-gang”
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Dalian University of Technology, Panjin 124221, China)

Abstract:In STAR propane dehydrogenation (PDH) process, the operating conditions for cryogenic unit include
3.20 MPa and -78%C .On the one hand,a considerable amount of hydrogen is compressed with reaction effluent;on the
other hand, the process needs deep dehydration, which leads to excessive energy consumption. In this work , hydrogen
separation membrane is utilized behind the products pre-cooling unit to perform synergic hydrogen separation, dehydration
and cascade compression.Taking a typical 350 000 t/a STAR PDH plant for instance,if a 3 000 m”> Prism-II membrane
unit is added , the water content in residual gas can be reduced to 0. 9x 107 which can omit the drying tower and save
190 kW of energy consumption in desorption gas compression. Meanwhile, the power for cascade compression is
6 540 kW ,310 kW lower than that in the traditional process.The mole fraction of hydrogen can be improved from 82. 8%
to 95.9% and the hydrogen production is around 124 million Nm®/a. Annual gross profit can be increased by RMB
90. 7 million.
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