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Process design

e The commercial cryogenic method (which uses desublimation of CO,) meets some of the requirements of a
portable purification system. The only draw back of the system 1s the
high energy consumption to maintain the sublimation temperature of

CO, (-78.5 °C).

e The critical points of biogas of various mixture compositions were
1dentified from the equation of state of biogas.

e The proposed system uses condensation of CO, instead of desublima-
tion. This condensation process takes place under critical conditions.

e An experiment was designed to validate the equation of state of bio-

gas. The experiment was performed for Pure CO,, 80% CO, - 20%
CH,, and 50% CO, - 50% CH.,.
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Mixture | Mmixtwe (kg) | mco2 (kg) | meké (kg) V. irure (’:_’) P (MPa) | T(K)
g
Pure CO; 1157 — 2.846 X 107% 1249 | 31841
80% CO; 0.257 0.023 5403 X 1073 1250 | 30243
50% CO; 0.127 0.046 8.761x 1073|1251 [299.17
Mixture Tatmted | Paaturated (theoretical) | Peatrated (Experimental)| Error %
Pure COy 301 691 7.16 349
80% CO; 261 3.96 494 1983
50% COy 224 283 38/ 26.87

e For the preliminary design the composition of biogas 1s assumed as 50% CH4 - 50% CO,. A
condensation point 1s chosen at 206 K (-67 °C), 5.65 MPa (819.46 ps1) 1n liquid region.

Pressure & Temperature Vs Specific volume (50% CO2)

e The operating principle for the proposed system 1is to s g e (]
compress and cool the biogas until the carbon dioxide i
changes its phase from gas to liquid. _ Too
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e This total weight of the system 1s estimated including —
the piping and control system as 11.853 kg. =
e This system only requires 7% of pure methane’s energy o S
to purify the biogas.
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