Supporting Information

Table S1. Heat and material balance for basic chlorination process

Material Streams

BZ In Cl2In CI2 Out HCI Liquid Upper Bottom Benzene to Reactor | Chlorobenzene | Dichlorobenzene
Vapour Fraction 0,0000 0,0000 0,0000 1,0000 0,0000 1,0000 0,0000 1,0000 0,0000 0,0000
Temperature C 20,00 -50,00 -20,00 25,00 25,00 1033 175.0 1033 167.0 2121
Pressure kPa 2400 2400 240,0 2400 2400 2400 2400 2400 2400 2400
Molar Flow kgmole/h 11.52 14,10 14,10 14,41 17,19 5929 11,26 5974 8,481 2,779
Mass Flow kg/h 200,0 1000 1000 540,1 1781 4177 1363 4209 955,2 4079
Liquid Volume Flow | m3/h 1,020 0,68405 0,8405 0.6185 1,683 0,4740 1,189 0,477€ 08624 0,3260
Hest Flow kJ/h 5,850e+005 | -2,278e+005 | -2,021e+005 | -1,282e+006 | 1,829e+005 | 2,258e+005 | 2,168e+005 3,284e+005 2,944e+005 2,118e+004
Compositions
BZ In Ci2In |CI2 Out |HCI Liquid |Upper |Bottom |Benzene to Reactor |Chlorobenzene | Dichlorobenzene
Comp Meole Frac(14-CI-BZ) | 0,0000 | 0,0000| 0,0000| 0,0002| 0,1624 | 0,0000| 0.,2480 0.0000 0.0035 0.9941
Comp Mole Frac (CI-BZ) 0,0000 | 0,0000| 0,0000|0,0022|0,4922|0,0010| 0,7510 0.0010 0,9952 0.,0059
Comp Mole Frac (CI2) 0,0000| 1,0000| 1,0000| 0,0000| 0,0000( 0,0000| 0,0000 0,0000 0.0000 0,0000
Comp Mole Frac (Benzene) | 1,0000 | 0,0000| 0,0000| 00167 | 0,2816| 0,.8144 | 0,0010 0.8145 0.0012 0,0000
Comp Mole Frac (HCI) 0,0000| 0,0000| 0,0000|0,9792| 0,0827 | 0,1848 | 0,0000 0.,1845 0.0000 0,0000
Comp Mole Frac (H20) 0,0000 | 0,0000 | 0,0000 | 0,0000)|0,0000( 0,0000| 0,0000 0,0000 0.0000 0.0000
Energy Streams
QR-101 QC-101 Q-R101 QC-102 QR-102 QE-101
Heat Flow | kJ/h 6.,8645e+005 | 1,748e+005 | -1.740e+008 | 5.524e+007 | 5.596e+007 | 2.571e+004




Table S2. Heat and material balance for chlorination process after process

modification
Materid Sreams
BZhh c2h Ci20ut Vapor Liqud Uppes Botion
Vapouwr Fracion 0,0000 0,0000 1,0000 1,0000 0,0000 0,0000 0,0000
Tenperatre Cc 30,00 50,00 20,00 2500 2500 2428 1375
Presoue kPa 1000 1000 1000 1000 1000 1000 1000
Mdar Flow kgmndeh 1152 14,10 14,10 1482 16,53 5028 11,51
Mas=s Flow kgh 9000 1000 1000 5754 1760 748 1385
Liqud Vdune Flow |m3h 1,020 06205 06205 06561 1837 04250 1212
Hesst Flow kb 5584%+005 3279e+005 227204004 | -1249+006 | 2,307+005 1,587e+005 | 2,525+005
Berwene 10 Reackyr | Chioraberwzene | Dichioraberzene | Bation- 1 HCI Bation- Berwene
Vapowr Fracton 00180 Q,0000 0,0000 0,0000 1,0000 00180
Tenperatre c 1073 1312 1730 8328 5068 10,78
Pressure kPa 1000 1000 1000 1000 1000 1000
Mdar Flow kgmdeh 5728 8317 2591 06938 14,12 5728
Ma=s Flow kgh 4349 1004 3803 6007 5153 4349
Liqud Vdune Flow |m3h 04830 09078 03033 | 6403002 0,521 04830
Het Flow kih 1.831e+005 2 526e+005 8112 | 3440e+004 | -1,334+008 1.831e+005
Compastons
BZ In C2in C12 Ot Vapor Ligud | Upper Botiorn
Comp Mdle Frac (14-C1-BZ) Q,0000 Q,0000 0,0000 Q,0005 | 01577 Q0000 | 02285
Comp Mde Frac (CI-BZ) 0,0000 Q,0000 Q,0000 Q0057 | 05380 Q0010 | 07725
Comp Mde Frac (Cl2) Q,0000 1,0000 1,0000 Q,0000 | 0.0000 Q0000 | 0.0000
Comp Mde Frac ( Berwene) 1,0000 Q,0000 Q0000 Q0380 | 02784 09135 | 90,0010
Comp Mdle Frac (HCI) Q,0000 Q,0000 Q,0000 09519 | 002680 Q0855 | 0,0000
Comp Mdle Frac (H20) Q,0000 Q,0000 0,0000 0,0000 | 0,0000 Q,0000 | 0.0000
Berwene 1o Reackr | CHoraberwene | Dichiorabenzene | Botton-1 | HCI Botion- Berwene
Comp Mde Frac (14-CI-BZ) Q0012 Q,0035 0.9541 Q0102 | 0,0000 00,0012
Comp Mde Frac (CH-BZ) 00259 09352 0,0059 0,2050 | 0,0000 00259
Comp Mdle Frac (C12) Q,0000 Q,0000 Q,0000 Q,0000 | 0,0000 Q,0000
Comp Mde Frac (Berwene) 08376 Q0013 0,0000 0.7838 | 0,0010 08376
Comp Mde Frac (HCI) 00752 Q,0000 Q,0000 0,0010 | 09330 00752
Comp Mde Frac (H20) Q,0000 Q,0000 Q,0000 Q,0000 | 0,0000 Q,0000
Emergy Sreams
QR-101 QCc-101 Q-R101 QC-12 QR-102 QE-101 QC-103 QR-103
Hesst Flow |k | 528004005 | 3.436e+005 | 1.7740+006 | 1,3910+006 | 1.399:+008 | 3.051e+005 | 57294004 | 6416




