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Experimental data retrieved from literature!

Table S1 — Experimental data of 2-EHA mole fraction as function of temperature read from
Fig.7 and Fig.8 from the paper of Komon et al. (2013)*. Data retrieved with permission from the
original reference. Copyright 2013 Elsevier.

Data read from Fig.7 *
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0
0.0067
0.0115
0.0256
0.0300
0.0429
0.0494
0.0600
0.0693
0.0794
0.0850
0.0913
0.1017
0.1078

0
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0.0284
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0.0850
0.0923
0.1011
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0.1090
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0.1176
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0.0600
0.0855
0.1021
0.1190
0.1287
0.1363
0.1450
0.1513
0.1534
0.1545
0.1600
0.1592

0.0482
0.0837
0.1053
0.1197
0.1392
0.1447
0.1508
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0.1576
0.1582
0.1595
0.1600
0.1595

0
0.0187
0.0333
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0
0.0278
0.0538
0.0765
0.0962
0.1244
0.1397
0.1555
0.1723
0.1803
0.1909
0.2037
0.2131
0.2186

0
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0.0842
0.1123
0.1416
0.1592
0.1774
0.1847
0.2016
0.2052
0.2121
0.2179
0.2267
0.2273

0
0.0512
0.1145
0.1548
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0.1983
0.2067
0.2148
0.2177
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0.2322
0.2373
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0.2358

Data read from Fig.8 of reference !
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0.0232
0.0339
0.0451
0.0575
0.0704
0.0798
0.0927
0.1039
0.1137
0.1228
0.1373
0.1485

0
0.0189
0.0356
0.0506
0.0652
0.0871
0.0957
0.1116
0.1150
0.1335
0.1425
0.1558
0.1648
0.1858

0
0.0335
0.0640
0.0850
0.1060
0.1240
0.1391
0.1528
0.1644
0.1760
0.1858
0.1923
0.2000
0.2069

0.0644
0.0910
0.1180
0.1373
0.1558
0.1695
0.1798
0.1919
0.1991
0.2069
0.2086
0.2150
0.2142

0
0.0145
0.0196
0.0293
0.0375
0.0469
0.0548
0.0620
0.0722
0.0816
0.0892
0.0961
0.1066
0.1155

0
0.0326
0.0372
0.0500
0.0625
0.0757
0.0869
0.0971
0.1048
0.1165
0.1229
0.1285
0.1374
0.1418

0
0.0296
0.0507
0.0688
0.0816
0.0948
0.1061
0.1101
0.1265
0.1308
0.1369
0.1410
0.1469
0.1502

0.0456
0.0716
0.0913
0.1084
0.1209
0.1300
0.1359
0.1425
0.1446
0.1497
0.1489
0.1474
0.1471

0.0123
0.0163
0.0228
0.0294
0.0373
0.0438
0.0498
0.0587
0.0656
0.0720
0.0758
0.0837
0.0906

0.0214
0.0284
0.0383
0.0476
0.0571
0.0647
0.0720
0.0807
0.0869
0.0912
0.0978
0.1025
0.1085

0.0272
0.0422
0.0555
0.0658
0.0760
0.0851
0.0924
0.0988
0.1037
0.1075
0.1101
0.1140
0.1164

0.0353
0.0551
0.0716
0.0833
0.0930
0.0999
0.1051
0.1099
0.1130
0.1126
0.1126
0.1186
0.1166
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Tuning parameters of the RSR-A, RSR-B, and RSR-C processes

Table S2 — Tuning parameters of the RSR-A process

Process value (PV) Controller output (OP) Kc Ti
Controllers :
Value | Range Value ‘ Range %/% min
Plantwide inventory
X Fresh AA flow rate / kg/h Recycle+Fresh 2-EH flow rate / kg/h
(F1/Fan0) F1=9.09 x Faao ) )
V-1
LC Level /'m Flow rate / kg/h 10 60
0.65 [0...13 1778.9 | 0...3557.9
PFR & HX-1
TC Temperature (inlet PFR) / °C Duty / GJ/h 1 20
120 | 95...145 -0.8889 | 0...2.6667
C-1 & COND-1
pC Pressure (tray 1) / bar Flow rate / m%h ) 1
0.1 | 0.08...0.12 448.2 [ 0...13455
TC Temperature (tray 8) / °C Duty / GJ/h 1450 | 9.2
83.2 | 73.2...93.2 1.0282 |0...2.26
LC Level /m Flow rate / kg/h 1 50
0.675 |0...135 8647.2 | 0...17294.4
TC Temperature (condenser) / °C Duty / GJ/h 1 20
30 | 20...40 -1.0213 | -2.0425... 0
V-2
Lc Level (organic) / m Flow rate / kg/h 1 50
0.225 [ 0...0.65 40.4 [0...1229
LC Level (aqueous) / m Flow rate / kg/h 1 50
0.21 [ 0...045 407.9 [0... 12227
C-2,COND-2 & V-3
pC Pressure (condenser) / bar Condenser Duty / GJ/h ) 1
0.1 | 0.08...0.12 7.6224 | -14.3408... 0
Tc Temperature (tray 22) / °C Duty / GJ/h 01 1188
147.3 | 137.3...1573 7.6 | 0...14.26 '
LC Level (reflux drum) / m Flow rate / kg/h 1 60
1.66 [ 0...3.33 6135.3 | 0...12271
LC Level (sump) / m Flow rate / kg/h 1 60
1 [ 0.2 2511.9 [ 0...50238
Te Temperature (2-EHA cooling) / °C | Duty / GJ/h 1 20
30 | 20...40 -0.6463 [ -1.293...0




Concentration controller (QC) and Analyzer (A)

(AA + 2-EH) / [kg/kg]

Temperature / [°C]

QC 0.086 |43.56
5 [0...10 147.3 1273 ...1673
Input_1 = 4.840 x 10°® Output_1 =4.840 x 103
Al AA mass fraction / [kg/kg] AA transf. mass frac. / [kg/kg] - -
Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min
Input_2 = 4.984 x 10 Output_2 = 4.984
A2 2-EH mass fraction / [kg/kg] 2-EH transf. mass frac./ [kg/kg] - -
Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min
Table S3 — Tuning parameters of the RSR-B process
Process value (PV) Controller output (OP) Kc Ti
Controllers :
Value ‘ Range Value ‘ Range %/% min
Plantwide inventory
X Fresh AA flow rate / kg/h Recycle+Fresh 2-EH flow rate / kg/h
(Fl /FAA,O) F1=8.45 X Fpap
V-1
Level /'m Flow rate / kg/h
LC 10 60
0.79 |0...13 1762 | 0...3524
PFR & HX-1
Temperature (inlet PFR) / °C Duty / GJ/h
TC 1 20
120 | 95... 145 -1.03614 | 0...3.26249
V-4 & COND-1
Pressure / bar Flow rate / m¥h
PC 2 12
0.15 [ 0.13...017 586.5 [0...17595
Level / m Flow rate / kg/h
LC 1 60
0.6 [0...1.2 8654.5 | 0...17308.9
Temperature (condenser) / °C Duty / GJ/h
TC 1 20
30 [ 20 ... 40 -0.84189 | -1.68398 ... 0
V-2
Level (organic) / m Flow rate / kg/h
LC 1 60
0.79 [0..135 334.6 [ 0...10038
Level (agueous) / m Flow rate / kg/h
LC 1 60
0.34 [0...135 251.8 [0...755.7
C-2,COND-2 & V-3
pC Pressure (condenser) / bar Condenser Duty / GJ/h ) 1
0.1 [ 0.08...0.12 -8.98934 | -17.98288 ... 0
Temperature (tray 22) / °C Duty / GJ/h
TC 0.084 | 13.86
147.3 | 137.3...157.3 9.06477 | 0...18.13411
LC Level (reflux drum) / m Flow rate / kg/h 1 60
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13 |0...255 6501.2 | 0...13002.7
Level (sump) / m Flow rate / kg/h
LC 1 60
11 [0...22 2488 | 0...4975.4
TC Temperature (2-EHA cooling) / °C | Duty / GJ/h 1 20
30 [ 20...40 -0.64025 | -1.28042 ... 0
Concentration controller (QC) and Analyzer (A)
(AA + 2-EH) / [kg/kg] Temperature / [°C]
QC 0.092 |44.22
5 [0...10 147.3 (1273 ..1673
Input_1=4.717 x 10°® Output_1=4.717 x 103
Al AA mass fraction / [kg/kg] AA transf. mass frac. / [kg/kg] - -
Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min
Input_2 =4.990 x 103 Output_2 = 4.990
A2 2-EH mass fraction / [kg/kg] 2-EH transf. mass frac./ [kg/kg] - -
Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min
Table S4 — Tuning parameters of the RSR-C process
Process value (PV) Controller output (OP) Kc Ti
Controllers :
Value ‘ Range Value ‘ Range %/% min
Plantwide inventory
X Fresh AA flow rate / kg/h Recycle+Fresh 2-EH flow rate / kg/h
(F1/Faa0) F1=10.2 X Faao
V-1
Level /'m Flow rate / kg/h
LC 10 60
0.7 [0...14 1765 | 0...3530
PFR & HX-1
Temperature (inlet PFR) / °C Duty / GJ/h
TC 1 20
120 | 95 ... 145 -2.51937 | 0...5.0383
V-2
Level (organic) / m Flow rate / kg/h
LC 1 60
1.83 [0...365 10703 [ 0... 21406
Level (agueous) / m Flow rate / kg/h
LC 10 60
0.5 [0...365 250.5 [0...735
C-2, COND-2 & V-3
pC Pressure (condenser) / bar Condenser Duty / GJ/h ) 1
0.1 ‘ 0.08...0.12 -11.3535 ‘ -22.7142 ... 0
Temperature (tray 34) / °C Duty / GJ/h
TC 0.082 | 13.2
154.5 | 1445...1645 | 12.4208 | 0... 24.8492
Level (reflux drum) / m Flow rate / kg/h
LC 1 60
1.25 [0...2.55 8210.6 [ 0...16421.3
LC Level (sump) / m Flow rate / kg/h 1 60
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Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min

1.25 [0...25 2493 | 0... 4984
Tc Temperature (2-EHA cooling) / °C | Duty / GJ/h 1 20
30 [ 20...40 0.63656 | -1.36738... 0
Concentration controller (QC) and Analyzer (A)

oc (AA + 2-EH) / [kg/kg] Temperature / [°C] 01 £4.78
5 [0...10 1545 1345 ... 1745
Input_1 = 3.429 x 10 Output_1 = 3.429 x 103

Al AA mass fraction / [kg/kg] AA transf. mass frac. / [kg/kg] - -
Settings: Sensor Gain = 1000; Sample interval = 30 min; Dead time = 30 min
Input_2 = 4.987 x 10 Output_2 = 4.987

A2 2-EH mass fraction / [kg/kg] 2-EH transf. mass frac./ [kg/kg] - -
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Calculation of the Total Capital Investment (Crci) from the Total Installed
Cost (Ctem) of process equipment

Given the Crgwm, the calculation of Crc is calculated using some selected factors for various other
costs. The selected factors and their justification are given in the following table.

Table S5 — Selected cost factors, their justification, and the resulting costs; based upon the
adjusted Guthrie method as described by Seider et al. 2

Short description Symbol Factor Cost/[$] Justification

Total bare-module (total installed) Cram 1837 306

Site preparation Cisite 0.05 91 865 Addition to an existing site
Process and non-process buildings Chuildings 0.05 91 865 Non-process; integrated site
Utility plants’ Coffsite facilities 0 0 Purchased; no upgrades required
Contingency and contractor fee? 0.18 363 787 Typical value

Total Permanent Investment™ Crpi 2 384 823

Working capital Cwc 0.176 419729 Typical value

Royalties Croyal 0 0 No licensing fees

Start-up Cstartup 0.1 238 482 Typical value

Total Capital Investment® Crci 3043035

Notes

7 - energy, pollution control, ponds, waste treatment, offsite tankage, and receiving and shipping facilities

7 - not explicitly showed in Equation Error! Reference source not found., but taken into consideration by the 0.18
factor (= 1.18 — 1), as factor of the Total Permanent Investment, Crpi; 0.18 is formed from 0.15 contingency, and
0.03 contractor fee

T - sum of costs using factors applied to Crgm, and addition of Crgm

8 - sum of costs using factors applied to Crpi, and addition of Crpi
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