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Abstract:

Biogas is the gas resulting from the biodegradation of an organic substance
when there is no oxygen. Biogas originates from organic matter and is a type
of biofuel and is produced by anaerobic digestion or fermentation of
biodegradable materials such as biomass, fertilizer, sewage, solid waste,
green waste, plants and energy crops. Due to the high percentage of carbon
dioxide, the upgrades (removal of carbon dioxide) are complex and difficult.
From this standpoint, this study focused on studying possible solutions for
the upgrade process, as it will study the possibility of using the cryogenic
method used in liquefaction of natural gas and its modification to meet the
purposes of biogas promotion and separation of carbon dioxide This study
concluded that this technique can be applied in separating carbon dioxide
from biogas and promoting it to the level of natural gas despite the high
percentage of carbon dioxide in biogas, as the proportion of carbon dioxide
has been reduced from 40% to less than 3%. The degree of purity of the
methane gas has been raised from 60% to more than 97%.
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—A— CH4 male tion
—8— cozmale fraction
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Preassure bar
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saturated
dry biogas
biogas
Vapour 1 0 1 1 0.987
Fraction
Temperature 15 15 168.8 15 15
[cl
Pressure [kPa] 103 103 500 103 495
Molar Flow 4.73E+01 7.84E-01 4.81E+01 4.81E+01 4.81E+01
[kgmole/h]
Mass Flow 1.18E+03 1.41E+01 1.20E+03 1.20E+03 1.20E+03
[ke/h]
Liquid Volume 2.53E+00 1.42E-02 2.54E+00 2.54E+00 2.54E+00
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Flow [m3/h]
Heat Flow -8.39E+06 - -8.29E+06 -8.58E+06 -8.61E+06
[ki/h] 2.25E+05
Composition
Comp Mole 0.680 0.000 0.669 0.669 0.669
Frac

(Methane)

Comp Mole 0.320 0.000 0.315 0.315 0.315
Frac (CO2)

Comp Mole 0.000 1.000 0.016 0.016 0.016
Frac (H20)

Comp Mole 0.000 0.000 0.000 0.000 0.000
Frac (H2S)

Name 5 4 6 9 8 |
Vapour Fraction 1 0 1 1 0
Temperature [C] 15 15 293 15 15

Pressure [kPa] 495 495 7200 7200 7200
Molar Flow [kgm0|e/h] 4.75E+01 6.18E-01 4.75E+01 | 4.73E+01 1.67E-01
Mass Flow [kg/h] 1.18E+03 1.11E+01 1.18E+03 = 1.18E+03 3.00E+00
Liquid Volume Flow 2.53E+00 1.12E-02 2.53E+00 | 2.53E+00 3.01E-03

[m3/h]

Heat Flow [k)/h] -8.43E+06 -1.77E+05 - - -4.78E+04
7.89E+06 = 8.48E+06
Composition
Comp Mole Frac 0.678 0.000 0.678 0.680 0.000
(Methane)
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Comp Mole Frac (CO2) 0.319 0.001 0.319 0.320 0.000
Comp Mole Frac (H20) 0.004 0.999 0.004 0.000 1.000
Comp Mole Frac (H2S) 0.000 0.000 0.000 0.000 0.000
Name 10 1 12 14 16
Vapour Fraction 1 1 0.827 0 0
Temperature [C] 0 -20 -40 -40 -65
Pressure [kPa] 7195 7190 7185 7185 7175
Molar Flow [kgmole/h] 4.73E+01 4.73E+01 4.73E+01 8.20E+00 3.91E+01
Mass Flow [kg/h] 1.18E+03 1.18E+03 1.18E+03 2.51E+02 9.31E+02
Liquid Volume Flow 2.53E+00 2.53E+00 2.53E+00 4.38E-01 2.09E+00
[m3/h]
Heat Flow [k)/h] -8.52E+06 = -8.58E+06 @ -8.70E+06 @ -2.06E+06 -6.79E+06
Composition
Comp Mole Frac 0.680 0.680 0.680 0.479 0.722
(Methane)
Comp Mole Frac (co2) 0.320 0.320 0.320 0.521 0.278
Comp Mole Frac (H20) 0 0 0 0 0
Comp Mole Frac (H2S) 0 0 0 0 0
Name 18 19 13 15 final prodect ‘
Vapour Fraction 0.71 1 1 0 1
Temperature [C] -118.97 -119 -40 -50 20
Pressure [kPa] 805 805 7185 7180 800
Molar Flow 3.91E+01 2.78E+01 3.91E+01 3.91E+01 27.76
[kgmole/h]
Mass Flow [kg/h] 9.31E+02 4.56E+02 9.31E+02 9.31E+02 455.84
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Liquid Volume Flow 2.09E+00 | 1.49E+00 | 2.09E+00 | 2.09E+00 1.49
[m3/h]
Heat Flow [k)/h] -6.79E+06 = -2.35E+06 | -6.64E+06 -6.72E+06 -2.21E+06
Composition
Comp Mole Frac 0.722 0.986 0.722 0.722 0.986
(Methane)
Comp Mole Frac 0.278 0.014 0.278 0.278 0.014
(co2)
Comp Mole Frac 0 0 0 0 0
(H20)
Comp Mole Frac 0 0 0 0 0
(H2S)
Al | a8l @Lb
I
1.23E+05 Pcooler3 E-104
8.12E+04 e4 E-105
7.52E+04 e7 E-106
-6.35E+05 e333 X-100
1.39E+05 Pheater E-108
2.89E+05 Pcomp1 K-100
3.22E+05 Pcooler1 E-100
5.41E+05 Pcomp2 K-101
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