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Abstract
In this paper, the techno-economic analysis of glycerol steam reforming for H, production capacity of 300 m® h” was carried

out. The process of glycerol steam reforming was constructed by using Aspen HYSYS®, a commercial process simulator,
and parametric studies for the effect of the operating temperature on H, production was performed. Moreover, the economic
analysis was conducted through an itemized cost estimation, sensitivity analysis (SA) and cash flow diagram (CFD), and the

unit H, production cost was 5.10 $ kgl-lz'l

through the itemized cost estimation of glycerol steam reforming for H, production

capacity of 300 m® h'. SA was employed to identify key economic factors and various economic indicators such as net pres-
ent value (NPV), discounted payback period (DPBP), and present value ratio (PVR) were found according to H, selling price

using CFD.
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Figure 1. Schematic diagram of a glycerol steam reforming (GSR) process for H, production.
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2 =M E thekst 38 A Z2OH F VAPl dist &
o] AEFAJo] & Aspen HYSYS® V8.8 (Aspen Technology, Inc.)&
olgste] SFYAME 7571 7IAREEl dist 3785 AABIIAT Fluid
package= Peng-Robinson ®742]2 #4313 0 HA| 3742 AT
Eli(steady state) %! 52 3 7(isothermal process)>.E 733t

C303Hs + 3H,0 — 3CO, + 7TH,  JH°= 123 kJ mol’ (1)
C;03Hg — 3CO + 4H, AH= 245 kJ mol” )
CO + H,0 — CO, + H, AH= -41 kJ mol’ 3)
CO + 3H, — CH, + H,0 AH’= -206 kJ mol )
CO, + 4H, — CH; + 2H,0 AH= -165 kJ mol™ (5)
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Table 1. Itemized Cost Estimation for a Unit H, Production Cost with a H, Production Capacity of 300 m h!

Items Reformer/$ yr' H, production cost/$ kgH,"
1. Capital cost 151,954 0.70
Reactor 9,397 0.04
Compressor 67,646 0.31
PSA 56,115 0.26
Supplement 18,796 0.09
2. Operating cost 960,351 4.40
Reactant 514,179 2.36
PSA OPEX 1,281 0.01
Electricity 201,953 0.93
Labor 67,500 0.31
Natural gas 171,443 0.79
Maintenance 2,663 0.01
Other cost 1,332 0.01
3. Total cost 1,112,305 5.10
14 . 300 m3 h't
—m— H2 A
12 4 cO Reactor
—v—CO, i 20% = 20%
Compressor
—8—CH, ]
10 4 PSA
. . Supplement
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©°
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g 6 ]
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g ol >‘ \!\ Electricity |
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o hd v j
2 5 \. Natural gas
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0 T T T T T 1
750 800 850 900 950 Other cost
Temperature/ K 4.60 476 4.93 5.10 5.26 5.43 5.60 ($ kgH,™)
Figure 3. Effect of a temperature on product molar flow. Figure 4. Sensitivity analysis (SA) of a H, production capacity of 300
m h',
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Table 2. DPBP, NPV, and PVR from Cumulative Discounted Cash Flow Diagrams (CFDs) of GSR with H, Selling Price of 6.67 $ kgH," and
Different Discount Rates

Discount rate/%

2 4 6 8 10

NPV/1,000$ 2,185 1,773 1,433 1,151 916
DPBP/yr 4.73 4.88 5.04 5.23 5.44
PVR 2.77 2.48 2.23 2.01 1.83
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(a) H; selling price : 3.33 $ kgH," (b) Hy selling price : 5.00 $ kgH," (c) H, selling price : 6.67 $ kgH,"

Figure 5. Cash flow diagrams (CFDs) with different H, selling price of (a) 3.33 $ kgH,”, (b) 5.00 $ kgH,", and (c) 6.67 $ kgH," for a H,
production capacity of 300 m® h.
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