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Manufacture of Producer Gas
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Background & Description:

Producer Gas containing carbon monoxide, hydrogen, nitrogen and carbon dioxide as the main constituents is produced as a result of
reactions between oxygen, carbon dioxide, water and coal. Heated water from S-02 is mixed with heated air and bituminous coal (S-06)
and reactions are carried out in the Gibbs Reactor resulting in the formation of carbon monoxide. The bottom product S-09 is removed as
ash while the top required product is passed through a compound separator where the required percentage of the constituents of producer
gas is formed and is cooled down to the required temperature.

The reactions taking place are:
1. 02+2C-->2CO
2. CO2+C-->2CO
3. 02+C-->C02
4, HOH+C-->CO+H2

Flowsheet:

¢ —
1 Heater {1 502
= <; ) = MIX-01 05
03 S04

Heater-02

B0
3,200.00 kW ) E0

3, gBST&U kW 72325671 kW




DWSIM Flowsheeting Project

Results:

Master Property Table

Object sz S 510 508 508 sa7 506 505 S04 503 502 501
Temperature 1263.61 1687.09 1687.00 3915 mrﬂl 370947 29815 456.% 758.731 258,15 3mA 26.15] K
Pressure 101325 101325 1325 101325, 161325] [CED 101325 101325 10135 101325 0325 101325 Pa
Mass Flow 16,8080 16,8900 620113 18,5646 113 [ 30 £ 7 i 10 0] kgls
Molar Flow 653.075 653075 231679 154576 2960.57 54687 28985 317885 265376 %237 555,084 555,084 molis
Volumetric Flow 677125 904056 320715]  0.0126133) Az 99,0428 788424 119,06 163,345 641879] 00104355 00100363 mds
Molar Enthalpy (Misture) ErE AT Toseia| amow| BTZ| 5i5ier] iamans T s o Smoss| emraa] Wiee
Molar Entropy (Mixture) 08631 003026 358582 ) 803310 153602 462460 3127 323632 aai212 w62 17401 | Kjifkmol
Molar Fraction (Vapor) 1 1 1 0 | osoma|  oasosv7 1 1 1 [ o
Molar Flow (Mixture) / Carbon monoxide 160,458 180.4% $51246] 165932605, 25623 0 0 0 ] 0 [ 0] molis
Mass Flow (Mixture} / Carbon monoxide 505578 50557 126395| 464778607 631073 o 0 0 [ 0 0 o s
Molar Flow (Mixture) / Carbon dioxide 45,108 151089 135327) 1327605, 130,436 09402 0 109402 109402 109402 o o molis
Mass Flow (Mixture) / Carbon dioxide 198522 19852 5.95567) 3.84004E07 704080 o0ds1a2 0] omisir2]  voasiaz|  noenz: 0 o] kgls
Molar Flow (Mixture) / Argon [] 0 245085] 209103605 24,5045 245039 0 245038 245039 245039 [l o] molis
Mass Flaw (Mixture) / Argon o 0] 0078303 14%4RGEd7|  Da7eo0s|  oevemar 0| os7mss2|  nowmsz|  oomm [ o] kgis
Molar Flow (Mixture) / Oxygen o 0 S54172) 57979205, 554172 70576 156232 519528 540,528 sws0 o o molis
Mass Flow (Mixture) / Oxygen [ 0 17.7326] 185526606, 17.7328) 225835 499925 175842 175842 17,5842 0 o] kgis
Molar Flow (Mixture) / Water o 0 356.775] 262386605, 6775 555084 0 555084 o 0 555,084 555,084 molis
Mass Flow (Mixture) / Water ] o 64274 472696507 64271 10 0 10 ] o 10 0] kgis
Molar Flow (Mixture) / Methane 0 0 51.1991| 57037606 811991 0.00490003 0| 000490603| 0.00430603| _D.00430503 0 0| molrs
Mass Flow (Mixture) / Methane [ 0 130263| 915262608, 130263| 78704905 0| 78704805 7BI0MEDS| 78I04EDS 0 o Wi
Molar Flow (Mixture) / Krypton o 0] 000290002 651015E-10] 0.00299002| 000299084 D] 0.00290084| 0.00250084| 0.00299084 [ 0] molrs
Mass Flow (Mixture) / Krypton 0 0| 0000250633 546292611 0.000250633| 0.000250627 0] 0000250627 | 0000250627 | 0.000250627 o o ks
Molar Flow (Mixture) / Neon ] 0] 00476973 63047608  0.0a7693] 00476961 0|  o00a7%1| 00476961  0.047691 0 o] molrs
Mass Flaw (Mixture) / Neon o 0] 000062517 | 1.258116-03] D.000362517| 0.000862457 0| D.000S62492| 000062482 0.0003624%2 [ o] kgls
Molar Flow (Mixture) / Carbon o 0| 314248632 54576 314748632 196806 196806 0 o 0 o o] molrs
Mass Flow (Mixture) / Carbon o 37741263 83646 377412634 23,6364 23,6364 0 o 0 [l o] kels
Molar Fiow (Mixture) / Nitrogen 346079 316079 038.24) 0000101808, 138432 2088.21 396411 204857 203557 204857 o o] moirs
Mass Flow (Mixture) / Nitrogen 969486 069486 20.0845]  285159E05. 387794 58,4979 111048 573874 573474 573874 o o] kgls
Molar Flow (Mixture) / Helium-+ O 0| oo37a77| AS0nSENE|  00137477|  0msin 0| ou13747a|  wot3aza] oot o o molis
Mass Flow (Mixture) / Hellum-4 [ 0| 550266E05 196223 10| 550266E05| 530253E05 0 55025305 55025 05| SS053EDS [l o kes
Molar Fiow (Mixture) / Hydrogen ] 81368 1,36 0.000280031 162778 25919 5919 0 0 0 0 o] molis
Mass Flow (Mixture) / Hydrogen 07164068]  0.164068]  0.164068| SG4S0BE07|  0328137|  0.253837) 0253837 0 o 0 0 o ks
Phases v v v L5 v L L v v v 1] L
Energy Flow T 19502 334163 1105816406 40612 | 1 86958E-06| 175009606 11947 359579 00873 55937 58637 | KW
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