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Biogas Purifying for Fuel cell Power Plant

057" -

Jong-Gyu Lee*

M=

- Jae-Ho Jun

T A 7L RIST)

(20079 44 18 =&

Abstract

120073 849 13Y HFE

=5 AE)

Using the anaerobic digester gas as a fuel, fuel cells have the potential to provide significant
environmental and economic benefits. A molten carbonate fuel cell power plant was installed in the

municipal sewage works of Tancheon in Seoul. The fuel cell unit operates on anaerobic digester gas and
provides power and heat for the sewage works. This is the first project of its kind in Korea. This article
outlines the experiences of gas purification process with planning, installation and operation. The
engineering and installation phase is described regarding to the special features of digester gas, for
example impurities in gas composition. Such impurities would be harmful to fuel cells. Operational results
from the field test with a gas purification process plant are presented in this paper.
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Fig. 1. CH, and CO, content in ADG.
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Fig. 2. H,S and siloxane content in ADG.
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Fig. 3. Biogas Purificarion Process.

a

(a) New Sorbent -

(b) Used Sorbent

Fig. 4. Surface of Sorbent by SEM.
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Fig. 5. Components attached on the sorbent.
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Fig. 8. Photography of Gas Purification Process.

4. 2 B

237tAE G482 & d8AA B oA &
bz AAEA HAEE Boto] b 22 A8
< A =3

1) d8dA 9 AR g Agrtad
65% 4= Tfota glon, Fatrad AEAdL
Z+z} 700-1200ppm, 2-13ppmS 38811 3iTt.

2) 237k AAFHF EFF Ao 2HAE
AAEeE PSUE A FozA &34 o|8&<
E R I

3) PSU ARz st 23Al 3F7 F34A
AF718 20-30% B= e R FUAE F7F U

£

4) A AR R A A7) 200-220kWhe] 7]

2, 60-70°C] £48 YAAEE FHvlo] 0711
%%%}E’iﬂ}.
% 7

B ATAG L AgAdRe A9 de s
i "250kwi MCFC 43478 §3 7|7le
%" o) ol A FA=EYT}



Journal of the Korean Society of Water and Wastewater
Vol. 21, No. 4, pp. 439-444, 2007

AEAA FAE A8 vho] 2 rkAg A

il

rok

i)

Ladd, #7194, CAHGE, E BAT, aA
(2002) @713 48h3 el 9§ vpo] e rtrgle) 7ed
2 € &8, d7lEAYE 10(1), pp. 7-23.

2. HJ. Gilzen (2002) Anaerobic digestion for sustainable
development; a natural approach, War. Sd. Tech., 45(10), pp.
321-328.

3. G. Landahl (2003) Biogas as Vebicle Fuel, Trendstter Report
No. 2003: 3.

4. W. Masahiro (2002) The implementation of MCFC power
generation stations utilizing gasified coal as fuel, /7T
JEHT HEEIR = = — <, 95, pp. 21-22.

5. K.Dorninger (2005) Naural- and biogas: basic energy source
for stationary fuel cells, 3" BFC NET Workshop, Austria.

6. N.Lymberopoulos (2005) Fuel cells and their application in
bio-energy, EESD Contact No. NNES-PTA-2002-003/1,
February.

7. K. Stahl (2005) 5 years operation of a PC52C fuel cell on
Anaerobic digester gas, 2005 Fuel Cell Seminar, Palm
Springs.

8. M. Krumbeck, T. Klinge, B.D ding, (2006) First European

fuel cell installaton aith anaerobic digester gas in a molten

Q
Nl

carbonate fuel cell, 7. Power Sources, 157, pp. 902-905.

9. RJ. Spiegel, ... Preston (2003) Technical assessment of fuel
cell operation on anaerobic digester gas at the Yonkers, NY,
wastewater treatment plant, Waste Management, 23, pp. 709-
717.

10. §. Tsutomu, K. Nobuyuki, O. Masahiro (2000) Fuel cell
power plant running on Anaerobic digester gas, FZ L &
2 —, 55(6), pp. 15-19.

. P. Tower (2003) New Technology for removal of siloxanes in

—
—_

digester gas results in lower maintenance costs and air quality
benefits in power generation equipment, WEFTEC® 78th
Annual Technical Exhibition and Conference, October, pp.
2-9.

12. K.D. Jung, O.S. Joo, S.H.Cho, S.H. Han (2003) Catalytic
wet oxidaton of H,S to sulfur on Fe/MgO catalyst, Applied
Catalysis A, 240(1-2), pp.235-241.

13. M. Hagmann, E. Hesse, P. Hentschel, T. Bauer (2001)
Purification of Biogas-Removal of volatile silicones, in
Proceedings Sardinia 2001, 8th International Waste
Management and Landfill Symposium, Cagliari, Italy, pp.
641-644.

14.R)J. Berger, E.B.M. Doesburge, ].G. van Ommen, J.R.H.
Ross (1996) Ni catalysts for internal reforming in molten
carbonate fuel cells, Applied Catalysis A, 143Q2), pp. 343-365.



