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chemical-looping reforming conventional reforming
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Simplified process scheme for case 1A, atmospheric CLR by
partial oxidation. Preheating of fuel, air and steam is not shown.
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Simplified process scheme for case 2B, pressurized CLR with internal H2 combustor.
Integration with steam cycle and preheating of fuel and steam is not shown.



chemical-looping reformation cases

atmospheric pressurized+combined cycle
1A partial oxidation 2A autothermal, turbine
1B autothermal, (partial inlet 1017 C

oxidation and some steam 2B autothermal, H, used
added) for temperature increase
1C autothermal, heat used 2C autothermal, high

in steam cycle temperature air reactor

1172 C
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Case 2B
Pressurized CLR 15 bar
Autothermal Reforming

Combined cycle with
internal H2 combustor



HYDROGEN AND POWER

900000

800000 -

700000 -

600000 -

500000 -

400000 -

300000 -

kdJ / mol CH4

200000 -

100000 -

0

1A 1B 1C 2A 2B 2C 3A

-100000

@ CH4 (LHV) m H2 (LHV) O Net Power O Net Power (includes H2 compression to 20 bar)
1A: Atmospheric CLR, POX at 884 C 2B: CLR ATR at 15 bar, 1000C, internal H2 combustor and

1B: Atmospheric CLR, ATR at 888 C combined cycle (0.11 H2 to internal combustion)

- 2C: CLR ATR at 15 bar, 1172C, combined cycle
1C: Atmospheric CLR, ATR at 872C, steam cycle . ’ ’ . : ,
3A: St f t 20 bar, 800C, with bb
2A: CLR ATR at 15 bar, 1017C, combined cycle T & =- ith arming Serubbing

(0.43 H2 and 0.14 CH4 to internal combustion)
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1A 1B 1C 2A 2B 2C 3A
m LHV H2/CH4
m Reformer efficiency, H2 for power = 0.58
0O Reformer efficiency, includes H2 compression to 20 bar
1A: Atmospheric CLR, POX at 884 C 2B: CLR ATR at 15 bar, 1000C, internal H2
1B: Atmospheric CLR, ATR at 888 C combustor and combined cycle

2C: CLR ATR at 15 bar, 1172C, combined cycle
3A: Steam reforming at 20 bar, 800C, with amine
scrubbing

1C: Atmospheric CLR, ATR at 872C, steam cycle
2A: CLR ATR at 15 bar, 1017C, combined cycle



