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Abstract - Biogas, combine with ever-increasing natural gas demand, has been on the center stage in South
Korea for the early part of twenty first century in an effort to reduce the emission of global warming gases. With
the passage of legal system of City Gas Business Law in 2014, the biogas has its place of production and dis-
tribution to consumers. However, it has a room for its technological improvements in terms of enrichment, by
separating carbon dioxide and removing impurities efficiently. For these improvements, four different meth-
ane enrichment processes were tested in this study; membrane separation, water absorption, Chemical
Absorption and Adsorption. A variety of operation scenarios were applied to the processes and the best practi-
ces were drawn out. The optimum process was selected based on case study results. Methane produced in this
study showed 97% purity and 98% recovery rate, which meets the requirements of the City Gas quality

standards.
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Fig. 1. Flowchart of Methane Enriching System.
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Fig. 2. Solubility of CO2 and CH4 in Water [9].
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Table 1. Biogas yield and purity by individual

process
Company capacity recovery purity power
Air 100~150 96.5
>98
Liquide 0 Nmi/h % ~99%
EnviTec 98 ~ 0.21
> 98
Biogas 99.9% % KWh/Nni
Mainsite
Technolog > 97%
ies
50~2500
Memfoat Nni/h
50~880
prodeval Nni/h
Arol 100~100
Energy 0 Nni/h 98%

Table 2. Biogas yield and putiry by water absorp-

tion
Compan recover urit; ressure power
pany Yy purity P! (kwh/N i)
DMT 98% so7% | 8710 | g4~0s
bar
Econet 6~10
bar
Gre.enland 999% >07%
Biogas
Malmberg | 50 909, | >979%
water

Table 3. Biogas yield and purity by chemical

absorption
Company recovery purity pressure power
(kwh/Nni)

Arol 99% | >98%

Energy

BIS

EM.S. 99.95%

GmbH

Hera 0.3
MT-Biom

ethan 99.9% 9% 0.11

Puran 0.23
Puregas 99:9% 37 bar ~0.26
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Fig. 3. Methane Enrichment Process.
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Table 5. Main factor of 2 different membrane

systems
Remark Investment Yield Purity Metl.lane
cost slip
3-stage relatively high | 98.5% | 97.1% | very low
2-stage relatively low 92.8% 97.1% low

Table 6. Benefit cost analysis results of the mem-
brane systems

2 stage
Results 3 stage
price 1 | price 2 price 3
Investment
cost X X-94 | X-73] X-64
(100million¥)
IRR 1542% | 1542% | 14.83% 14.58%
NPV
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Payback 7.8 7.8 8.1 82
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(a) N off-Gas
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Recycle Stream

(b)
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4
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loﬂ—Gas

CH, < 2%

Fig. 4. Schematic diagrams of 2 different mem-
brane systems.
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Table 7. Operation results

operation results
X estimated
remar result |same operation| same methane
condition  [purity of producf]
Amount of putl 15 000, | 99.72% 100.16%
biogas
Methane purity | cco00, | 65.96% 65.96%
at input biogas
Amount of |50 6005 | 99.11% 99.96%
product gas
Methan it
erane PUY 1 97 109 97.49% 97.10%
at product gas
Recovery rate 98.78% 98.57% 98.58%
Methane loss 1.22% 1.43% 1.42%
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