[2011-9-BM-002]

T&58 XHZ2 M HIO|2H[ER
A EZE B

2IRZ* 0|=0l HEHT, Q9]

[ =, LT, o

a4

HEY, WIS, 234

>

Study on Potential Feasibility of Biomethane as a
Transport Fuel in Korea

Jae—Kon Kim*, Donmin Lee, Chunkyu Park, Eui Soon Yim, Choong—sub Jung, Ki—dong Kim and Youngsam Oh)

Biogas production and utilization are an emerging alternative energy technology. Biogas is produced from the
biological breakdown of organic matter through anaerobic digestion. Biogas can be utilized for various energy sectors such as
space heating, electricity generation and vehicle fuel. Especially, to be utilized as vehicle fuel, raw biogas needs to be upgraded
that is mainly the removal of carbon dioxide to increase the methane content up to more than 95 ~ 97 vol% in some cases,
similar to the composition of fossil-based natural gas. Usage of Biogas as a fuel of vehicles have an effect of reducing CO,
emission compared to fossil fuels. Biomethane which is produced by upgrading of biogas is regarded as a good alternative energy
and usage of clean energy is encouraged to deal with air pollution and waste management as well as production of clean energy.
Recently, biogas projects for vehicle fuel are newly being launched and Korea government have also announced a plan for
investment to develop biogas as a transport fuel. In this study, it is aimed to examine the potential feasibility of biomethane
as a transport fuel. As a results, the status of biomethane, quality standard, quality characteristics, and upgrading technology
of biogas were investigated to evaluate of biogas as a vehicle fuel of transportation.
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Subscript

1EA . international energy agency CI : carbon Intensity

GHG  : greenhouse gas LFG 2 landfill gas

LCA . life cylcle assessment AD . anaerobic digester gas

EU . europe union CHP . combined heating and power
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PS4 . pressure swing adsorption

CNG  : compressed natural gas

LNG : liquified natural gas

CBM  : compressed biomethane

LBM  : liquified biomethane

TOE . tonne of energy

GC . gas chromatography
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TCD : thermal conductivity detector
PFEPD  : pulsed flame photometric detector
Dy . octamethyl cyclotetrasiloxane

Ds . decamethyl cyclopentasiloxane
RPS : renewable portfolio standard
TOE : ton of oil equivalent
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Fig. 1 Resource recycling system of biogas.
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Table 1. The greenhouse gas listed in Kyoto protocol
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Table 2. Typical greenhouse gas emission saving in EU""
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Table 4. Content of the biogas produced at different of plants Table 5. Biogas impurities and their consequences

NE AD plant Sewage waste station Landfill 225 et
CHa(vol.%) 60 ~70 55 ~ 65 45 ~ 55 - YA, LDL0F & O|ASIEIATL ZEAL HE
o= Ootx A At EH al X| =0| HAI
COolvol%) | 30 ~ 40 35 ~d5 30 ~ 40 . So101 9571, 7t 1Y 83 X AT S £4
= Y
Nelvol %) { i 5~ 18 - JtA mo|zo| Bl £Xoz QI HAQY
H2S(ppm) 10 ~ 2,000 10 ~ 40 50 ~ 300 - n%toz oI5t 2& o Ay
oix - 97|, 7 AR Olo|N Exo= olat ofgl
i 3o
- U%7|, JtA HYHI Y ARIo) 24
Heaa | - oA Al S0 B SAH0| O A0, BathA B
o S40] &2 OJAIsHE AN 8K
OIMBIEIA | - WO wEr gu
osnes weae | - 94 A OlMERTACH DIFE My 3y
. =TT - A3 S2{1, #e 3 MY =0 BN
iomass_ Raw
Feedstooks o opio| BI098 EtSlaAR — oA Al GIZIO| HA| out
Digester =TT = [l B e e =1
. o0 - =2 L= 1 2Al 28
_’{ H H }_Blomelhag@ :.E | |' Eoﬂ OOHE H T TTE
Remova\ Remova\ Remova\
AA/F7] — HIO|Q7tAN Tk AR QlsH 22y =X Y
Oéi}o'%/%;gg _ oA o“;qol HAIOHF
. . . . . Olg = = T/ =2
Fig. 2 Application and production process of biomethane. =
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Fig. 3 Production amount of biogas in EU

Table 7. The status of upgrading plants of biogas(2010)
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Table 8. Properties of swedish biogas for as a transport fuel

Property Unit Biogas type A | Biogas type B
Wobbe index MJ/Nm® 44.7~46.4 439~473
Methane Content Vol% 9741 9742
Water Dew Point C t-5 t=5
Water Content, max mg/Nm® 32 32
COQ + OQ + NQ, max Vol% 40 50
0,, max Vol% 1.0 1.0
Total Sulfur, max mg/Nm’ 23 23
Nitrogen mg/Nms 20 20
compounds
Maximum size of
) (m 1 1
particles
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Fig. 5 The status of renewable energy supply in
Korea(2000~2009).




Table 9. The status of biogas plants in Korea(2009)

2 N U B AEBH(E/Y)
SAME7| 2 298
SINIENTES 5 1,633
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IEs—T=WN| 20 22,468
5t 13 12,905
A 49 37,894

Table 10. The status of production and consumption from
biogas plant in Korea(2008~2009)
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Table 11. The status of project for development of biomethane in Korea(2010)
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Table 12. Quality standard of Biogas as a transport fuel in clean Table 14. Quality characteristics” of biomethane samples
air conservation act in Korea
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31512k ppm)” 0.1 n.d 2.37
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Fig. 6 The GC chromatogram of biomethane.
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Table 15. Analysis of siloxanes and halogen compounds'®

Roi=E = =5(ppb) PSA (ppb)
D4(ppm)” n.d”(0.6)" n.d(0.3)
D5(ppm)? n.d2.2) n.d(n.d)
Freon 114 n.d(6821.2) n.d(51857.7)
Vinyl chloride n.d(7077.4) n.d(188.9)
Freon 11 n.d(498.2) n.d(950.9)
1,1-Dichloroethane n.d(2666.8) n.d(1723.4)
Dichloromethane 3.19(202.3) 48 4(128.5)
chloroform n.d(155.2) n.d(n.d)
1,1,1=Trichloroethane n.d(79.2) n.d(4.8)
1,2-Dichloropropane n.d(15.1) n.d(3.9)
Trichloroethylene 3.18(14.0) 3.2(53.3)
Chlorobenzene n.d(176.8) n.d(38.1)
m-Dichlorobenzene n.d(371.6) n.d(5.5)
o-Dichlorobenzene n.d(1171.1) 2.39(3.26)
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