KEXFAKERE Solargas ™
(CSlRO)

Fig. 1 The solar tower facility (left) and receiver assembly (right)
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Reforming of Fuels via Water Splitting using OTM

-Fuel is reformed using oxygen that
is formed by water splitting and

= Steam
o+ transported by the membrane
EmanoiNG HO - H,+120, -H, is produced on both sides of the
CHOH +120,- (3 membrane.
200+ 3,
0+ 1120, +2¢ 120, +2¢ —0*

= No electrical circuitry/power
supply

= Non-galvanic

® Single material (no electrodes)

m

Predominant products of ethanol
reforming. H,, CO, CO,, CH,
C.H,. CHy, H,0
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Fabricating Thinner OTMs to Enhance Hydrogen Production Rate Hydrogen Cost vs. Station Capacity
Membranes: SFC2 (Reforming of NG using OTM via Water Splitting)
Gases: 80% H_/Balance He // N,(49% H.0)
Flow Rates: 150 cc/min, Gas Pressures: Ambient 7
Temperature: 900°C
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Porous layer on both surfaces production rate, but porous layers are needed to
overcome limitations from surface reaction kinetics.
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L %% ..+ H, production rate - § © The conversion was much higher
1 g - 2 % 3 than the previous system.
o S =
50Nm3/h-class 40Nm?/h-class - T 15
conventional system membrane reformer = <
based on SMR-PSA system Membrane reformer 0 10
Size: 3.56m W, 2.56 m D, 2.30m H o e 8 A%, dE
_ ) Natural gas feed rate(Nm'/h) () f
(outdoor installation) Achievements
© Targets (NEDO PJ FY2005~2007) © 81.4% (HHV) @0.03 MPa

The Volume of 40Nm3/h membrane reformer system is
only 1/3 of the conventional SMR-PSA system
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© Hydrogen production rate: 40 Nm3/h © 99.999% (5N)

O Product hydrogen purity: 99.99% (4N) ZAvE—. u, 47
MITSUBISHI T TOKYO GAS

© Energy efficiency: 80.0% (HHV) @0.03 MPa (75.0% (HHV) @0.74 MPa)
(75.0% (HHV) @0.74 MPa) © 40.5 Nm¥h
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© Hydrogen permeability and leakage (N, leakage, 1.0 MPa) of
conventional and improved (with cold crucible method) modules
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Option 1: On-site NG reforming Tokyo Gas’ MRF

Technology
c(,,,,p,eiso, MRK H, Suction unit & Utility

Storage

Footprint: 23 m x 20 m

Dispenser
Hydrogen production capacity of MRF: 300 Nm3/h

© The improved unit showed longer stability than the conventional.one,  _ Hydrogen dispensing at 70 MPa AR may gy
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Option 2: Central NG-SMR+Liguefaction; LH Statlon
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Summary of Key Estimates

Distributed | Central Central
production | production | production
w/o capture | w/ capture
Fuels
150.4 193.2 274.5
Energy (MJ/kg)
consumption | Electricity
(MJ/kg) 334 14.9 6.2
Overall efficiency (%, HHV) 77.3 68.2 50.6
CO2 emission (kg/kg) 11.57 11.60 5.43
H2 supply cost ($/kg) 5.84 5.58 6.51
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