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Table S1: The literature survey in tabulated form including all major details.
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No. Product(s)
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Colomaet | alumina- and silica-supported Pt-Sn PtSn/SiO, 673 & the presence of Sn lowers the
1. ) o Hz:Crotonalde | crotyl alcohol ) .
al.b catalysts of different composition. In PtSn/Al,O; | 773K hvde = 26:1 catalytic activity
e = 26:
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al.? nanoclusters: a computational study energy
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utano
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Butan-2,3-dione

Pt-BTAI
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Table S2. The activation free barriers and forward reaction rate constants of all considered reaction steps under the conversion of bio-oil model

compounds.
A*G (cal/mol) ks at 1 atm (sec-1)
R.o. 298 398 498 598 698 298 398 498 598 698
2-Butenal
R1 9.09E+03 9.06E+03 9.03E+03 9.01E+03 9.00E+03 1.37E+06 9.08E+07 1.17E+09 6.57E+09 2.29E+10
RA 2.41E+04 2.37E+04 2.33E+04 2.29E+04 2.24E+04 1.34E-05 7.79E-01 6.17E+02 5.61E+04 1.46E+06
R2 1.27E+04 1.22E+04 1.17E+04 1.12E+04 1.06E+04 3.19E+03 1.66E+06 7.70E+07 1.05E+09 6.97E+09
R3 2.09E+04 2.09E+04 2.10E+04 2.12E+04 2.13E+04 3.20E-03 2.77E+01 6.38E+03 2.39E+05 3.17E+06
Butan-2-3-diol
R1 3.53E+04 3.59E+04 3.66E+04 3.72E+04 3.79E+04 8.91E-14 1.61E-07 9.49E-04 3.20E-01 2.09E+01
R2 2.01E+04 1.99E+04 1.97E+04 1.94E+04 1.90E+04 1.13E-02 9.98E+01 2.54E+04 1.08E+06 1.63E+07
R3 1.74E+04 1.80E+04 1.86E+04 1.93E+04 1.99E+04 1.20E+00 1.18E+03 7.42E+04 1.19E+06 8.63E+06
R4 7.30E+03 6.66E+03 5.98E+03 5.29E+03 4.58E+03 2.86E+07 1.89E+09 2.54E+10 1.50E+11 5.52E+11
Butan-2-3-dione
R1 3.79E+04 3.80E+04 3.81E+04 3.82E+04 3.82E+04 1.06E-15 1.11E-08 1.96E-04 1.40E-01 1.59E+01
RA 1.78E+04 1.81E+04 1.83E+04 1.86E+04 1.89E+04 5.52E-01 1.03E+03 9.65E+04 2.01E+06 1.77E+07
R2 4.80E+03 4.58E+03 4.39E+03 4.21E+03 4.05E+03 1.94E+09 2.60E+10 1.28E+11 3.74E+11 8.10E+11
RB 2.47E+04 2.54E+04 2.61E+04 2.68E+04 2.76E+04 5.19E-06 1.00E-01 3.81E+01 2.03E+03 3.49E+04
RB1 1.54E+04 1.55E+04 1.56E+04 1.58E+04 1.60E+04 3.54E+01 2.77E+04 1.52E+06 2.22E+07 1.52E+08
RC 6.77E+03 6.71E+03 6.67E+03 6.64E+03 6.64E+03 6.98E+07 1.77E+09 1.27E+10 4.80E+10 1.25E+11
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Figure S1. In k vs. 1/T (K™ relations of all reaction schemes under the decomposition of each model compound.




Table S3. Arrhenius constants (A) and equilibrium constants of all considered reaction steps under the conversion of bio-oil model compounds.

R. No. A Kat1latm

298 | 398 | 498 598 698 298 | 398 498 598 | 698
2-Butenal
R-1 7.16E+12 |9.72E+12 | 1.22E+13 | 1.46E+13 | 1.69E+13 | 1.78E+07 |4.00E+05 |4.27E+04 | 9.84E+03 | 3.50E+03
R-A 1.34E+13 | 2.34E+13 | 3.64E+13 | 5.23E+13 | 7.07E+13 |559E-15 |3.18E-11 |5.90E-09 |1.97E-07 |2.44E-06
R-2 2.12E+13 |3.75E+13 | 5.80E+13 | 8.19E+13 | 1.09E+14 |5.01E+19 |7.73E+14 | 1.06E+12 | 1.34E+10 |5.98E+08
R-3 6.41E+12 | 7.94E+12 | 9.14E+12 | 1.01E+13 | 1.08E+13 |2.01E+01 | 1.05E+01 |6.76E+00 |4.90E+00 |3.81E+00
Butan-2,3-diol
R-1 3.33E+11 | 4.02E+11 | 4.80E+11 |5.62E+11 | 6.46E+11 |3.67E-12 | 1.53E-09 |5.68E-08 |6.31E-07 |3.51E-06
R-2 8.02E+12 | 1.31E+13 | 1.95E+13 | 2.71E+13 | 3.57E+13 | 1.00E-02 |9.09E-02 |3.61E-01 |9.33E-01 | 1.87E+00
R-3 7.15E+11 | 7.73E+11 |8.27E+11 |8.76E+11 | 9.20E+11 | 6.62E-08 |2.01E-06 |1.49E-05 |552E-05 |1.38E-04
R-4 4.78E+13 | 8.66E+13 | 1.35E+14 | 1.90E+14 | 2.51E+14 | 7.22E+09 | 2.29E+08 | 2.98E+07 |7.72E+06 | 2.96E+06
Butan-2,3-dione
R-1 1.41E+12 | 226E+12 | 3.34E+12 | 4.61E+12 | 6.05E+12 | 4.88E-11 |3.33E-08 |1.76E-06 |2.55E-05 |1.75E-04
R-A 2.43E+12 |3.02E+12 | 3.55E+12 | 4.02E+12 |4.42E+12 | 2.47E+04 | 2.49E+03 | 6.40E+02 | 2.60E+02 | 1.37E+02
R-2 1.39E+13 | 2.00E+13 | 2.59E+13 |3.12E+13 | 3.58E+13 | 6.78E+26 | 1.26E+20 | 1.14E+16 |2.27E+13 | 2.64E+11
R-B 4.06E+11 | 4.46E+11 |4.90E+11 |5.32E+11 |5.70E+11 | 2.96E+11 | 2.59E+08 |4.03E+06 |2.59E+05 |3.70E+04
R-B1 4.19E+12 | 5.41E+12 | 6.44E+12 | 7.33E+12 | 8.10E+12 |2.07E-12 |1.11E-09 |4.29E-08 |4.49E-07 | 2.26E-06
R-C 7.50E+12 | 1.04E+13 | 1.30E+13 | 1.54E+13 | 1.76E+13 | 7.03E+07 | 1.60E+06 | 1.59E+05 | 3.27E+04 | 1.02E+04







