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Table S1. Mass balance and energy balances result after creation process based on HYSYS simulation

HEAT AND MATERIAL BALANCE

Stream No.

I I
Syn Gas nguld Syn Gas 2 Methane Residual Residual Gas Methanaol Methanol 2 Residual Gas 2 | Methanol 4 | Methanol Product |

[ unit Methane | Miethane Feed | Air | Air Feed | Methane Recycle | Methane Feed 2 | 1] v | Methanol 3 | D2 | SynGas3
Total Phase Properties
Vapous Fraction 1,00 1,00 1.00 1.00 0,00 1.00 1,00 0,00 0,08 1.00 0,00 0,00 0,00 0,00 1,00 1,00
Temperature C 28,00 318,54 25,00 526,77 100,00 100,00 1 81,02 78,27 78,27 25,00 -269.21 76,27 241,77 £4,40
Drazzuns atm 1.00 15,74 1.00 15,74 13,74 19,40 2,00 1,50 1,50 1.00 1.00 180 1.00 15,40
Moleoular Waight 28, 85027038
Molzr Flow kgmoleth 1000 000 2000 541861389 3853,380158 | 10,54583235 | 1054883235 2,33203583 628, 2T988TS 529, 2738873 945 G13577 3262,318088 | 621,08205823 3262,318086 | 5370000012
Mazss Flow kgi'h 16042,20005 | 16 B56550,81116 | 556550,8112 | 10337335611 1033733611 102258, T22 333,2456204 [ 323 2458204 T4 51624455 20086.20117 20086, 20117 16822, 80525 £2431,15015 [ 15827 5718 £2431,15015 | 1025534515
Heat Flow kJih ~T451E257, 25| £121138272 |-24543 n‘--ﬁ' 42207713,2 |-1ZE5T108 21 -185143358 .4 -240204174 | -24E1158,725 | -2481158,755 -455441 532 -14ETETTES -152485121.1 54TITE43 4 -1TE410805 5 | -145753025 8 | -145214225 6 | -2 1884255, 23 | 1881420372
Std Gas Flow md/h 1000527551
Vapor Phase Properties
Phass - Mass Flow (Vapous Phass) kgmolefh 1604290009 255650 81 103373 36 0,00 103373, 36 10Z35E T2 0,00 26,07 0,00 779,91 4638, 44 82431,15 74,80
Phase Molecular Weight (Vapour Phase) 18,04290008 28,28 19,08 19.08 19,08 26,33 28,33 2.0 32,00 16,04 7,38 2827 19,10
B 5 Density '\'cﬂl}‘ha?‘- kg/m3d 6238830153 3,59 359 12,28 17,13 17,13 227 172 10,53 207,74 0,25 12,62
Dhas tuzl Gaz Flow ’\gpmuP‘]' m3'h 2547 045858 73354, 23808 28783, 4:"" <empty> | 8414 BOETES T4,03285305 5968, 455338 <empty® 11,507T8068 <empty> T4, 03285084 <empty> 325301, 5381 | 8121 227841
3 [} ::FFHSI’DS 1001635767 0,955445241 1003852 | 1,001055533 0,581708823 0,9737T85652 | 0, 573786652 | 0,972525802 0.9743837T7T7 0,581705823 B.7T1E-02 1.000231055 | 1,000008852
1, 203826257 1,152413658 1401173274 1,32118255 | 1,321183 | 1,4100%8528 1,200230544 1,378526006 | 1,37B528008 | 1,24685067T 1 ,43‘-55-':"" 1,200230544 1 1,285758058 | 1,415144858
P’]‘.;:P\ iscosity (Vapous Dha: cF 1.12E-02 156E-(2 1,88E-02 4 TEE-0Z 4 TEE-0Z 1,75E-02 1,28E-02 1,83E-02 1,83E-02 1,I%E02 2, TTE+35 5,05E-02 1.7
Dizze Mazs Heat O kJikh-C 2, 248087712 31,327162579 1.012053741 1753732373 | 1753732 | 1,577647424 2521757158 1,358325412 | 1, 35B825412 2521757156 100787014 1,454TT185
Phase Therms] Conductivity (Vapour Wirm-1 3,3BE-02 AAE-12 JEBE-02 0,156354169 | 0156384 8, 22E-02 4 BEE-DZ 382802 3,52E-02 4 B5E-02 £ 4TE-DZ 4T2046
Ligiud Phase Properties
Phase Mzss Flow (Liguid Phase kgmaole'h 0,00 0,00 0,00 333,95 102418 65
Phase Molecular Weight 'Llc'uld.P‘}‘ 907745437 | 1907745 411632 | 263324006 19, 10452583
kg/m3d 3,E00862517 | 3,500863 157749 | 17,13307084 73{) ‘*5“53:4 ?Sﬂ 20T42E 3-:'7 7373452 ?4# TE05ES9 1275115
m¥'h 2BT89.45516 | <empty> Zempty’® <empty> 11, 50778068 Zempty® Zempty® <ampty™ Lempty® 8121, 227841
1.003851613 | 1,003852 2,85E-02 0,97378RE52 [ 0,572525802 0.574383T77 2, 25E-03 1,66E-03 B.7T1E-02 2, 28B40 | 0,574382T77 1,0000059852
1,32118255 | 1,321183 1,25827841 1, 378526006 | 1248850577 1,235886555 1,357142616 1,182885728 1 1357614513 | 1, 2315888556 1415144855
s (Liguid Phazs) cF 4 TEE-0Z 4 TEE-0Z 0, 218230585 1.83E-02 5.13E-03 T.15E-03 0, 268504575 0,545531638 2 TTE+35 T.15E-03 1,TOE-0Z
52 Suriee Tension (Liguid Phasa) kJikh-C 1,793732373 [ 1,753732 3,911375455 | 1,358625412 | 1,4B5713573 1, 506567441 3, TET357T654 3. 506E58851 100787014 1, 506567441
Liguid Volums Flow Wirm-1 0,156354169 | 0156384 0, 151558108 3,52E-02 1,54E-02 1,75E-02 0,16023158 0, 182087118 £ 4TE-DZ 1,75E-02 &,04E-02
Composition
Methane weight¥ [ [1] [ [ [ [1] [1] [ [ [ [ [ [1] [1] ['] [1] [1] [1] [1]
Methanol weight¥ ] 0,9542885213 | 0,904805212 [ 0,90488621 | 0,954806212 | 0,5954886 | 0924888213 0, 114551'\4 3 0,954288213 | 0,9048058213 [ 0,954885213 0, 228087793 0, ""53577:3 0, 994888213 0,2ZB0ETTEE 10,994888213 0, ZZB0ETTEE [} “5057?13 0. ""5057713 0, ""52'577:3
co weighth [ 2,12E-08 2,12e08 212E08 | 2M2E0E | Z92EDE 2,12E-08 212E08 2,12E-08 2,1ZE408 2,12E408
Co2 weight¥ [+] 1.56E-04 156604 1.56E-04 1,56E-04 156604 1,56E-04 1,56E-04 1.56E-04 1,56E-04 1,56E-D4
Oxppgan weight¥ [ [ [ [ [ [ [ a [ [ a
Nitrogan weight¥% 0 HE-05 2.26E-05 BE-05 0553222163 0553222163 0543272163 0553272163 0FKE216S | ORsEES | 06sERan1ER 0545222163
H20 weight¥ 0 S4E-03 S4E-03 S4E03 923E04 923504 92304 923604 923504 923604 923604 923004
Hyarogen weight¥ 0 553508 5)83E-08 553508 1026 @2 102602 1026 @2 1026 @2 102602 1,02E-@2 1026 @ 102602
Composition
Comp Mole Frac [Methane] male % 1 [] [ 0 [] ] 0 1 [1] [] [] [']
Comp Mole Frac (Methanol) mole % [ [ [1] [ [1] 0, 187445 0288717 0,858T17 0881118 0881115 [ ['] 0,034271 0, 500068 0,034371 [1]
Comp Mole Frac [CO} mole % ] ] [1] ] [1] 0001832 0000013 0,000012 2 42E08 2 42E08 ] [] 10,0022 0, 000000224 10,0022 0, 17002
Comp Mole Frac [C0O2) mole % [ [ [1] [ [1] 0, 085812 0004534 0,004534 0.000112 0000113 [ [] 0077987 0, 31}30574 0,000188 0077987 0016118
Comp Mole Frac [Oxygen) mole % [+] [+] 0.21 0,21 [1] [+] [ ] [+] [1] ] [ [1] [] [ [1] JB4E-1E
Comp Mole Frac [Nitrogen) mole % 1] [1] 0,78 0,79 [1] 0,5102T3 0,007383 0,007383 0,0000257 0,0000257 [1] [ 0, 726452 0,00001 0,000133 0, 728452 044134
Comp Mole Frac [H20) mole % 0 1] [1] [i] [1] 0,00135 0, 028273 0,028273 B 0, 008745 0,0ET45 [1] [1] 0,00001 0, 008387 0,008715 0,00001 0032278
Comp Mole Frac [Hydrogen) mole % ] ] [] ] [] 0, 132458 0, 000681 0,000681 0.00284 0,000000551 0, 000000851 [1] [] 10,1589 [] 0,0000114 10,1589 0, 240161
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