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Table S1: Kinetic Model Parameters. Model T4

Parameters Unit Value
Catalyst Equilibrium

Kot m? /kmol 10

K a2 — 1.01

Hydroformylation to linear and branched aldehyde

Hydroformylation of 1-dodecene to linear aldehyde ry
Frequency factor k1o m?/(kg,, - min - kmol®) 4.9 x 107

Activation Energy Fa; kJ/mol 113.08
Ky, m?/mol 574.88
K, m?/mol 3020.00
K m?/mol 1.17 x 10*

Hydroformylation of iso-dodecene to branched aldehyde rs
Frequency factor ks m?/(kg,, - min - kmol*)  600.00

Activation Energy Eas; kJ/mol 120.844
Isomerization r,

Frequency factor koy ~ m®/(kg.,, - min) 696.23
Activation Energy Fas; kJ/mol 136.891
Ks, m?/mol 38.63
Ky m?/mol 226.21

Hydrogenation of 1-dodecene and iso-dodecene

Hydrogenation of 1-dodecene rs
Frequency factor k3o m®/(kg,,, - min - kmol)  139.55

Activation Energy Faz kj/mol 76.105
Equilibrium Constants

Ks, m? /mol 2.66
Kso m? /mol 7.10
Ks 3 m? /mol 1.28

Hydrogenation of iso-dodecene r4
Frequency factor ks~ m®/(kg.,, - min - kmol)  0.70
Activation Energy Fay, kJ/mol 102.260




Table S2: Kinetic Model Parameters. Model 112

Parameters Unit Value
Catalyst Equilibrium

K atn m? /kmol 30.41
Kcat,Z - 0
Kcat,3 - 0.644

Hydroformylation to linear and branched aldehyde

Hydroformylation of 1-dodecene to linear aldehyde ry
Frequency factor k1o m?/(kg,, - min - kmol®) 4.9 x 107

Activation Energy Fa; kJ/mol 113.08
Ky, m?/mol 574.88
K, m? /mol 3020.00
K5 m? /mol 1.17 x 104

Hydroformylation of iso-dodecene to branched aldehyde rs
Frequency factor ks m?/(kg.,; - min - kmol?) 37.02
Activation Energy Fas kJ/mol 120.844
Hydroformylation of 1-dodecene to branched aldehyde rg
Frequency factor kg~ m?/(kg,,, - min - kmol?) 395.1

Activation Energy Fag kJ/mol 113.08
Isomerization ro

Frequency factor kag ~ m?/(kg,,, - min) 4.878 x 10°
Activation Energy Fas kJ/mol 136.891
K, m? /mol 38.63

Ky m? /mol 226.21

Hydrogenation of 1-dodecene and iso-dodecene

Hydrogenation of 1-dodecene rs
Frequency factor k3o~ m®/(kg.,, - min - kmol) 2724

Activation Energy Fas kj/mol 76.105
Equilibrium Constants

Kg’l m3/m01 2.66
K3 m®/mol 7.10
Ks 3 m? /mol 1.28

Hydrogenation of iso-dodecene ry4
Frequency factor ky9 ~ m®/(kg,, - min - kmol)  2.96 x 1072
Activation Energy Fay, kJ/mol 102.260

Table S3: Parameters for equilibrium constants estimation™

Variable ag [kJ/mol] a; [kJ/mol/K]| ay [kj/mol/K?|
AGra “11.00 0 0
AGhp s 212628 1.27x 107! 6.80 x 10~




Table S4: Parameters for gas solubility*

Component Hy[(MPa - m?)/kmol] E[kJ/mol]
Hy 910 10.173
CO 35550 22.975

Table S5: Parameters for gas solubility*

Component Hy[(bar - m?)/kmol]  E[J/mol]
Hy 66.4 -3.06
CO 73.9 -0.84

Table S6: Mass transfer coefficients for the G-L interface'l

Component  kg[min~']
Hy 2.44
CO 2.31

Table S7: Parameters in the empirical decanter model. Note: Validity within temperature
range 288-298 K with a fixed TMS composition of DMF /Decan 50:50.4

Parameter (I-/b-)Aldehyde (n-/iso-)Dodecene n-Decane DMF Rhodium Phosphous

Ay -12.43 -7.040 -8.252  -7.928 -17.348 -20.843
Ay 2727.025 2579.235 3012939 0.981 0.975 0.972
As 0.012 0 0 0.020 0.049 0.061

Table S8: Correlations used for density™

Component ap kg/m3|  a; [kg/m?/K]
n-Decane 981.60 —8.353 x 1071
DMF 1256.52 —1.0306
1-Dodecene 993.89 —7.8875 x 107!
Dodecane 977.04 —7.6743 x 107!
Tridecanal 1068.12 —8.0108 x 1071
iso-Dodecene 993.89 —7.8875 x 107!

Branced aldehydes 1068.12 —8.0180 x 101
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