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Abstract >> In this study, a process model and optimization design direction for

a hydrogen production plant through ammonia decomposition are presented. If
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the reactor decomposition rate is designed to approach 100%, the amount of
catalyst increases and the devices that make up the entire system also have a

large design capacity. However, if the characteristics of the hydrogen regeneration
process are reflected in the design of the reactor, it becomes possible to satisfy
the total flow rate of fuel gas with the discharged tail gas flow rate. Analyzing the
plant process simulation results, it was confirmed that when an appropriate de-
composition rate is maintained in the reactor, the phenomenon of excess or
shortage of fuel gas disappears. In addition, it became possible to reduce the
amount of catalyst required and design the optimized capacity of the relevant

processes.
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Fig. 1. Schematic block flow diagram of NHz deco-mposition
and pressure swing adsorption process
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Table 1. key parameters of NHz decompositions and PSA process

Reactor-outlet (NH3 — Ny+Hy)

NH;3 conversion | wt% | 60 70 80 90 100
H> kg/h | 1059 | 1235 | 1412 | 1588 | 1765
N kg/h | 4941 | 5765 | 6588 | 7412 | 8235
NH; kg/h | 4000 | 3000 | 2000 | 1000 | 0

H, to pipeline | kg/h | 847 | 988 | 1129 | 1271 | 1412

NH3 feed rate to reactor: 10,000 kg/h
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