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Table S1. Heat and material balance of modified process using Aspen HYSYS

HEAT AND MATERIAL BALANCE
Stream Number Uit Dextrose Water 3 [ 5 Hidrogen 10 Sa Sc
Total Phase Properti I
Vﬂm}r Fraction o 0 ] 0.885930233 1 1 1 1 1
T Ire c 30.00 30.00 30.00 11821 86.90 30.00 87.73 42646 459565
Pressure kPa 101.32 101.32 101.32 4000.00 303.97 303.57 303.597 2000.00 3000.00
DMolar Flow w-’h 21 85731763 5278436648 349.7009824 2305.452227 1955.791244 28 29784328 1527453401 1955.791244 1955.791244
Mass Flow tormevear 3.245E+04 5.174E+04 B.623E+04 1.208E+05 3.456E+04 502.3847939 3.406E+04 3.456E+04 3.458E+04
Liﬂ' uid Volume Flow m3h 3.335509532 5.91757815 9.253087682 1140003988 104.7473111 1.515005053 103.2323061 104.7473111 1047473111
Heat Flow R -2 7B3E+07 -9 358E+07 -1.214E+08 -1.094E+08 3.4BBE+D6 -41.25332019 3. 4BBE+D6 2 253E+07 2.693E+07
Stream Number Unit Dextrose Water 3 [] 5 Hidrogen 10 Sa Sc
Composition ]
Comg Mole Frac ;Qrm s¢) mole %2 0.993943808 0 0.062459365 000348001 B.67E-16 ] 8.80E-16 8.67E-16 8.67E-16
CBmE Mole Frac (Sodnum-Sulfate) mole %8 2 54E-05 0 1.55E-06 2.40E-07 21 43E-4E 0 1 46E-48 1 43E-48 143E-48
Comp Mole Frac (Sodium-Chlonde) mole %6 3.08E-05 0 1.93E-06 2.52E-07 3.02E-31 0 3.06E-31 3.02€-31 3.02E-31
Comp Mole Frac (Hydrogen) mole %o 0 0 0 0.848239356 0.9939065942 0.999311151 0.995915689 0.9959906542 10.999906942
Comp Mole Frae (Methane) wicle %o 0 0 0 7.20E-05 B.49E-05 10.000126328 B.43E-05 B.49E-05 8.49E-05
Comp Mole Frac (Sorbitol) mole %6 0 0 0 2.75E-16 3.24E-16 0 3.28£-16 3.24€-16 3.24E-16
Comp Male Frae (Water) mole %a 0.000562481 0 8.14E-06 8.14E-06 B.14E-06 B.14E-06 0.053727142 0.906520306 0.143567725
Taotal mole % 1.00E+) 0.00E+00 6.25E-02 §.55E-01 1.00E+00 9.99E-01 1.05E+00 1.91E+00 1.14E+00
Stream Number Unit Tout 12 13 15 Sorbital 8a 3 Sai 3ii
Total Phase Properties I
Vapour Fraction 0.85413122 1 0 1 0 1 0 1 1]
Tﬂmmt! C 75.00 Fa.87 T4.47 50.20 50.20 75.00 90.00 3BB.56 150.00
Pressure kPa 4000.00 101.32 101.32 10.13 10.13 3503.97 101.32 2000.00 A000.00
Molar Flow kgmole'h 2283.6579594 1.382095135 331.73231 2153619151 116.3703545 1950.543588 349.70098248 1955.791244 3497009824
Mass Flow forineVear 1.208E+05 '91.93115556 B.37BE=04 5.398E+04 4 STSE+D2 3.692E+04 8 623E+04 3 456E+04 B.B23E+04
g uid Volume Flow m3 112 2366556 0.05695504 8.334560227 3.B87839312 4.447120915 103.8447404 9.253087682 104.7473111 5.253087682
Heat Flow L] -1 179E+08 -1.142E+05 =1.164E+08 -5 1BSE+07 =5.615E+07 -1 423E+06 -1.192E+08 2 077E+D7 =1.168E+03
Stream Number Unit Tout 12 13 15 Sorbital 8a 3 Sai i
I
Comp Mole Frac (Dextrose) mole %a 9.57E-06 3.19E-14 6.59E-05 167E-14 0.000187815 B.71E-16 0.062499365 B.67E-16 0.062459365
Comg Mole Frac ;Soditm-SuIﬂn} mole %e 2.43E-07 B.22E-47 167E-D6 7.40E-29 4 76E-06 2.44E-38 1.59E-06 2.43E-28 155E-06
ComE Mole Frac |§om:m-(.‘hlmde) mole %8 2.95E-07 1.09E-29 2 03E-D6 1.93E-30 5_79E-06 3.03E-31 1.93E-06 5.02€-31 1.93E-06
Cﬂ Mole Frac !Mogm) mole %2 0.B46TEE361 0.651293715 4.57E-05 7.05E-05 4.95E-10 0.990933859 0 0.995906542 o
CnmE DMole Frac ;‘!Iﬁhane) mole %8 7.27E-05 0.000934916 152E-06 2.35E-06 4 BSE-10 B.42E-05 0 B.49E-05 ]
Comip Mole Frac (Sorbital) mole %8 0.009561078 1.16E-14 0.065818832 2.07E-15 0.187627045 3.25E-16 0 3.24E-16 0
Comp Mole Frac (Water) mole %o 0.143567725 0.347771369 10.934064315 0.999927155 0.812174585 0.008981915 0.937437123 B.14E-06 0.937457123
Total mole % LOOE+00 1.O0E+00 LOOE+00 LOOE+00 L.00E+00 L.OOE+00 LOOE+DD LOOE+00 LOOE+H00

Copyright © 2024, ISSN: 3032-7059



Journal of Chemical Engineering Research Progress, 1 (1), 2024, 83

Table S1. Continued

HEAT AND MATERIAL BALANCE
Stream Number Unit 5d Se v 71 Tieed 8 11 9
Total Phase Properties |
\'EEOI.II' Fraction 1 1 1 0 0.894651381 1 0 1
Temperature 4 150.00 138,03 125.74 125.74 125.74 75.00 75.00 87.73
Pressure kPa 3000.00 4000.00 4000.00 4000.00 4000.00 4000.00 4000.00 303.97
Molar Flow kgmole/h 1955.791244 1955.791244 2043.077777 240.580216% 2283657994 1950.543588 335.1144051 1933.023973
Mass Flow tonme year 3.456E+04 3.456E+04 5.14BE+04 6.931E+04 1.208E+05 3.692E+04 8.387E+04 3.416E+04
Liquid Volume Flow m3h 104.7473111 104.7473111 105.5251048 6.711550812 112.2366556 103.8447404 8.391915267 103.5285113
Heat Flow klh 7.0B9E+06 9.840E+06 -2.053E+07 -8.886E+07 -1.094E+08 -1.424E+06 -1.165E+08 3.498E+06
Stream Number Unit 5d Se v 71 Tieed 8 11 9
[€ |
Comp Mole Frac (Dextrose) mole % B.67E-16 B.67E-16 1.04E-12 9.08E-05 9.57E-06 8.71E-16 6.56E-05 B.79E-16
Comp Mole Frac (Sodm-Sulfate) mole % 2.43E-48 2.43E-48 2.83E-42 2.30E-06 243E-07 2.44E-48 1.66E-06 2.46E-48
Comp Mole Frae (Sodium-Chloride) mole % 3.02E-31 3.02E-31 2.25E-27 2 80E-06 2.95E-07 3.03E-31 2.02E-06 3.06E-31
Cumg Mole Frac (Hydrogen) mole %o 0.999906942 0.899906542 0.8946191975 0.00262371 0.846788361 0.890933859 0.002747776 0.899915011
Comp Mole Frac (Methane) mole % B.49E-05 B.49E-05 8.09E-05 3.47E-06 7.27E-05 8.42E-05 5.40E-06 B.50E-05
CcmE Mole Frac (Sorbitol) mole %o 3.24E-16 3.24E-16 2.16E-12 0.090756562 0.009561078 3.25E-16 0.065545749 3.28E-16
Comp Mole Frac (Water) mole % 0.008981915 0.931631779 0 1 0 0 0.93163177900131178 0
Total mole % 1.01E+00 1.93E+00 9.46E-01 1.09E+00 8.56E-01 9.91E-01 6.84E-02 1.00E+00
Stream Number Unit Sei 19 Sei 19i 16 104 17
Total Phase Properties |
Vapour Fraction 1 0.934007706 1 1 0 1 1
Temperature c 156.43 45.98 425.00 454.88 87.73 87.73 £7.73
Pressure kPa 4000.00 10.13 3000.00 100.00 303.97 303.57 303.97
Molar Flow kgmole/l 1955.791244 234.2636262 1855.791244 234.2636262 17.51961599 1913.693733 19.33023973
Mass Flow fonme Year 3.456E+04 3.684E+04 3.456E+04 3.684E+04 2764.838098 3.381E+04 3415566745
Liquid Volume Flow m3h 104.7473111 4.26102342 104.7473111 4.26102342 0.316229069 102.4932262 1.035285113
Heat Flow kJh 7.45TE+D6 -5.693E+07 2. 2B6E+07 -5.286E+07 -4 923E+06 3463E+06 3.458E+04
Stream Number Unit Sei 19 Sei 19i 16 10A 17
Composii |
Comp Mole Frac (Destrose) mole %6 B.67E-16 155E-14 8.67E-16 155E-14 0 8.79E-16 8.79€-16
Comp Mole Frac (Sodium-Sulfate) mole %o 2.43E-48 1.17E-48 2.43E-48 1.17E-48 0 2 A6E-48 2.46E-48
Comp Mole Frac (Sodium-Chloride) mole %6 3.02E-31 1.84E-30 3.02E-31 1.84E-30 0 3.06E-31 3.08€-31
Comp Mole Frac (Hydrogen) mole % 0.999906942 0.003907238 0.99990694.2 0.003907238 0 0.999915011 0.999915011
Comp Mole Frac (Methane) mole %o B.49E-05 7.67E-06 B.49E-05 7.67E-06 0 8.50E-05 8.50E-05
Comp Mole Frac (Sorbitol) mole % 3.24E-16 1.97E-15 3.24E-16 1.97E-15 0 3.28E-16 3.28E-16
Comp Mole Frac (Water) mole % B.14E-06 0.996085088 8.14E-06 0.996085088 1 0 0
Total mole % 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
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