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Abstract >> Hydrogen demand has been increasing in various industries to re-
duce greenhouse gas emissions. Ammonia is a promising carrier for hydrogen
supply due to its high hydrogen storage density and existing infrastructure.
However, ammonia must be decomposed and purified to meet the hydrogen pu-
rity requirements of the applications. Pressure swing adsorption (PSA) can effec-
tively purify hydrogen derived from ammonia decomposition gas. In this study,
adsorbent volume, adsorption pressure, adsorption time, and purge flow rate of
PSA on hydrogen purity and hydrogen recovery were investigated using a 4-bed
PSA. A trade-off relationship between hydrogen purity and hydrogen recovery
was observed with variations in these parameters. Finally, 99.80% of hydrogen
purity and 80.69% of hydrogen recovery were achieved under 8 barg of adsorp-
tion pressure, 225 mL of adsorbent volume, 140 seconds of adsorption time,
and 225 mL/min of purge flow rate.

Key words : Ammonia(® 2 L|o}), Decomposition(&3lf), Hydrogen(4=4 ), Pressure
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Fig. 1. The schematic diagram of the pressure swing adsorption apparatus
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Table 1. Sequence of the 12-step PSA

Step no. 1 2 3 4 5 6 7 8 9 10 11 12

Time (sec) | tc/80 tc/20 | 3tc/16 | tc/80 tc/20 | 3tc/16 | tc/80 tc/20 | 3tc/16 | tc/80 tc/20 | 3tc/16
Column 1 [AD+PP| AD |AD+PP| DPE BD BD PG IDLE PG PPE PR PR
Column2 | PPE PR PR |AD+PP| AD |AD+PP| DPE BD BD PG IDLE PG
Column 3 PG IDLE PG PPE PR PR |AD+PP| AD |AD+PP| DPE BD BD
Column4 | DPE BD BD PG IDLE PG PPE PR PR |AD+PP| AD |AD+PP

tc, total cycle time.
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