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sangyonglee@dongguk.edu Abstract >> A fuel handling process combined with a pressure swing adsorption

_ system (PSA) was simulated to produce pure hydrogen with a purity greater than
zz\izzzd iff:f:g?;;%g? 99.97%. The simulation consists of two parts. The fuel processing part co®nsist-
Accepted 2 February, 2023 ing of reformer and water-gas shift reaction was simulated with Aspen plus™, and

the hydrogen purification part consisting of PSA was simulated with Aspen
Adsorption®. In this study, the effect of reformer temperature and pressure on
the total hydrogen production yield was investigated. Simulations were per-
formed over a temperature range of 700 to 1,000°C and a pressure range of 1 to
10 bar. The total hydrogen production yield increased with increasing temper-
ature and decreasing pressure. The maximum hydrogen yield was less than 50%
in the simulation and will be lower in the real process.
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Table. 1. Langmuir parameters
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Langmuir parameters

component | a; (mol/kg) | a;,x10*(mol/K/kg) | by x 10°(1/) | by (&) | k,(1/s) | AH/(cal/mol)
activated carbon
H, 163943 2.1 0.6248 1229 0.7 2880
CO 33.85 -9.072 2.311 1751 0.15 4300
CH,4 23.86 -5.621 34.78 1159 0.195 4290
CO; 28.7973 -7 100 1030 0.0355 5240
Zeolite SA
H, 4314 -1.06 25.15 458 0.7 2800
(0] 11.8454 -3.13 202 763 0.063 5000
CH,4 5.833 -1.192 6.0504 1731 0.147 5300
COx 10.03 -1.858 15781 207 0.0135 9330
Table 2. Bed parameters
Bed parameters
Hb (Height of adsorbent layer) 1 m
Db (Internal diameter of adsorbent layer) 0.037 m
Ei (Inter-particle voidage) 0.433 m? (void)/ m® (bed)
Ep (Intra-particle voidage) 0.347 m?> (void)/m?> (bed)
RHOs (Bulk solid density of adsorbent) 850 ]{jg/ms
Rp (Adsorbent particle radius 0.0015 m
SFac (Adsorbent shape factor) 1
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Fig. 1. Aspen Plus flow sheet
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Fig. 5. PSA system Aspen Adsorption flow sheet
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step bed1 bed2
1 pressurize blow down
2 adsorption purge
3 depressurize pressure equilization
4 blow down pressurize
5 purge adsorption
6 pressure equilization depressurize
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