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present an integrated process for the H2 production from biogas and evaluate
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Fig. 1. Schematic diagram of this study
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Fig. 2. Process flow diagram for the proposed process for the H, production from biogas
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Sh= 3789 F AREH|(TC AlLE 2
AA 34 5, 8 F8ASBL)| gt %}ilﬂl%
$2,980,721 2 AAEQItE 1 5, 7k FA| SR
o] $1,9704522 ISBL A2H|2] 66.1%Z 2}A|5}
o, ol= F& Hfo|7kio] e o]l H2S A
=2 AAsH] Sl = @] (desulfurizer) 2]

=2 AAH](81,834,680)0] 7]QlIgtel ESE, 7R A
Al sHEE7 9] AR Hlol= sk el A 1 bar®
AYAbE] = Hio] @7EAE | o] 2= Q1 8 bar
B SUstr] f1RE F 3709 45719 HI-8(899,473)
T ZFEOQIE thor, Ak SRS A
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Table 3. Capital cost breakdown for Sc 4

Subsystem Cost ($)
Gas cleaning 1,970,452
H, production 768,418
H, purification 241,850
Storage 34,219
‘Warehouse 4.0% of ISBL 119,229
Site development 9.0% of ISBL 268,265
Additional piping 4.5% of ISBL 149,036
Prorateable expenses 10.0% of TDC 355,147
Field expenses 10.0% of TDC 355,147
Home office & construction fee 20.0% of TDC 710,294
Project contingency 10.0% of TDC 710,294
Other costs (start-up, etc.) 10.0% of TDC 355,147
Land 120,750
Working capital 5.0% of FCI ~ 301,875
Inside battery limit (ISBL) 2,980,721
Total direct cost (TDC) 3,551,470
Total indirect cost (TIC) 2,486,029
Fixed capital investment (FCI) 6,037,499
Total capital investment (TCI) 6,460,124
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Table 4. Operating cost breakdown for Sc 4

Material Cost ($/yr)

Biogas 314,647
Catalyst (desulfurizer) 5,505
Catalyst (reformer) 1,584
Catalyst (WGS reactor) 795
Adsorbent 12,292
Deionized water 30,799
Cooling water 31,524
Electricity 11,649
CO2 emission allowance 14,847
CO2 capture 322,536
Fixed operating cost 346,350
Total operating cost 1,092,527
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Revenues

Costs

Sc3

Revenues
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Appendix
Table A.1 Major stream information for Fig. 2
1 4 6 9 10 16 17 22 23 27
Temperature (C) 140.0 800.0 365.5 40.0 40.0 426.9 40.0 2158 16683 290.1
Pressure (bar) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 1.0 1.0
Volume flow (m’/hr) 55.6 428.5 357.2 135.0 134.7 183.1 68.9 23080 8377.0 24307
Mole flows (kmol/hr) 13.0 384 53.8 53.8 41.5 254 21.1 56.7 51.9 51.9
H0 0.0 253 16.9 12.7 0.4 253 0.0 0.4 8.9 8.9
CH, 8.4 8.4 0.7 0.7 0.7 0.0 0.0 0.7 0.0 0.0
CO 0.0 0.0 7.0 2.8 2.8 0.0 0.0 2.8 0.1 0.1
CO, 4.5 4.6 54 9.6 9.5 0.0 0.0 9.5 12.9 12.9
Hy 0.0 0.0 239 28.1 28.1 0.0 21.1 7.0 0.0 0.0
0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.6 1.3 1.3
Nz 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.7 28.7 28.7
HS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mass flows (kg/hr) 335.7 794.3 794.3 794.3 571.2 458.6 425 1,576.8 1,576.8 1,576.8
HO 0.0 456.5 303.9 228.2 7.3 456.5 0.0 7.3 160.1 160.1
CH, 135.5 135.5 11.8 11.8 11.8 0.0 0.0 11.8 0.0 0.0
CO 0.0 0.0 194.8 77.1 77.1 0.0 0.0 77.1 1.8 1.8
CO, 200.2 202.3 235.6 420.5 418.4 2.1 0.0 418.4 569.0 569.0
Hy 0.0 0.0 48.2 56.7 56.6 0.0 42.5 14.2 0.0 0.0
0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 244.1 41.9 41.9
Nz 0.0 0.0 0.0 0.0 0.0 0.0 0.0 803.9 803.9 803.9
HS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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