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Table S-1. Set of operating conditions and simulated results predicting the compositions of the main streams
in the integrated process scenario 5 (Int-Sec-5).

Cooling First CO2 . .
Scenafio 5 OCM Reactor | EDH Reactor Section Removal €02 hydrogenation Demethanizer
Inlet | Outlet | Inlet |Outlet| Inlet | Outlet| Inlet | Outlet | Inlet |ToReformer|Methanol| Inlet | Top |Bottom
Temperature [°C] 650 600 835 650 | 375 30 30 0 249 18 10 5 -109 2
Pressure [bar] 9.9 9.8 100 | 100 | 38 9.5 9.5 9.7 | 100 6.0 14 33.6 | 334 | 334
Mole Flow [Mmol/hr]| 985 | 1042 | 46 | 53 | 1090 | 848 [ 848 | 480 | 586 294 6.2 304 | 114 | 07
Mole Frac
Oxygen 0.232 | 0015 | 0.110 0.015
Methane 0.464 | 0.248 0.017 | 0.245 | 0.305 | 0.305 | 0.539 |264PPM| 221PPM | 117PPB | 0.539 | 0.661 [556PPM
Ethane 0.014 | 0525 [0.195 | 0.014 | 0.023 | 0.023 | 0.052 | 24PPM | 20PPM 43pPB | 0.052 | 6PPM | 0.280
Propane 0.017 | 0.012 | 0.002 | 0.002 | 0.003 | 1PPM | 3524PPB 2P | 0.003 | 8PPB | 0.016
Ethylene 0.043 | 0.005 |0.243 | 0.041 | 0.068 | 0.068 | 0.120 [163PPM| 136PPM | 310PPB | 0.120 [121PPM| 0.544
Propylene 0.005 | 0.003 [ 0.005 | 0.005 | 0.006 | 0.006 | 0.011 |25PPM | 21PPM g1pPB | 0.011 | 46PPB | 0.060
Carbon monoxide 0.040 0.001 | 0.038 | 0.043 | 0.043 | 0.087 | 30PPM 0.109 6PPM | 0.087 | 0.106 | 13PPB
Carbon dioxide 0305 | 0.343 0.001 | 0.333 | 0.425 | 0.423 [ 30PPM | 0.247 0.165 0.004 |30PPM | 10PPB [163 PPM
Hydrogen 0.086 0.018 | 0.106 | 0.107 | 0.107 | 0.183 | 0.742 0.714 30peM | 0183 | 0.232 | trace
Water 0.200 | 0.357 [0.501 | 0.130 | 0.004 | 0.004 0.010 0.003 0.002
Methanol 0.009 0.995




Scenntio 5 Ethylene Splitter Ethane Splitter Refomer H2 Paladium Membrane | Second CO2
Inlet | Ethylene| Bottom | Inlet | Ethane | C3+ | Inlet | Outlet | Inlet H2 Syngas | Inlet | Syngas
Temperature [°C] -19 31 1 3 20 31 | 80 | 850 | 250 250 250 250 40
Pressure [har] 20.0 18.9 18.9 18.0 14.0 14.0 10.2 10.1 10.1 10.0 10.1 10.1 9.5
Mole Flow [Mmol/hr]| 83 5.7 3.2 3.2 2.5 0.7 | 1115 | 1335 | 133.5 43.5 1195 | 119.5 | 97.9
Mole Frac
Oxygen
Methane 556 PPM| 862 PPM | trace | trace 0.232 |845PPM| 845 PPM 959 PPM | 955 PPM| 0.001
Ethane 0.280 0.004 0,780 | 0.780 | 0.984 | 0.03%9 | 7PEM | 2PPM | 2PPM 7PPM 7PPM | 8PPM
Propane 0.016 trace 0.044 | 0.044 |631PPM| 0.202 |247PPB| 2PPB | 2PPB 230PPB | 230PPB| 281 PPB
Ethvlene 0.644 0.995 0.007 | 0.007 | 0.005 |20PPM |78 PPM | 35PPM | 35PPM 73PPM | 73PPM | 853 PPM
Propvlene 0.060 trace 0.165 | 0.169 | 0.006 | 0.759 | SPPM | 14PPB | 14 PPB 5PPM SPPM | 6PPM
Carbon monoxide 13PPB | 20PPB | trace | trace 0.086 | 0151 | 0.191 0.240 0.240 | 0.254
Carbon dioxide 163 PPM| 241 PPM | 23 PPM |23 PPM| 29 PPM |106 PPB| 0.043 | 0.033 | 0.033 0.079 0.075 |188PPM
Hydrogen trace trace trace | trace 0.270 | 0.679 | 0.679 1 0.570 0.570 | 0.657
Water 0.386 | 0.057 | 0.097 0.109 0.105 | 0.007
Methanol 0.002




