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This document reports an extensive comparison of the POLIMI kinetic model predictions with experimental measurements over a broad range of conditions, both for toluene pyrolysis and oxidation. 
Pyrolysis
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Figure S 1: Experimental (symbols) [1] and simulated (lines) concentration profiles of toluene, methane, acetylene and diacetylene in the shock tube pyrolysis of toluene at different temperatures and pressures between 0.2-0.5 atm.
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Figure S 2: Experimental (symbols) [2] and simulated (lines) mole fraction profiles of toluene pyrolysis in a flow reactor at different pressures.
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Figure S 3: Experimental (symbols) [2] and simulated (lines) mole fraction profiles of toluene pyrolysis in a flow reactor at different pressures.
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Figure S 4: Experimental (symbols) [2] and simulated (lines) mole fraction profiles of toluene pyrolysis in a flow reactor at different pressures.
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Figure S 5: . Experimental (symbols) [3] and simulated (lines) mole fraction profiles in the shock tube pyrolysis of toluene at total pressures of ~10 atm and residence time near 600 µs. Species profiles have been shifted to lower temperatures of 70 K, due to uncertainties in the reflected shock temperatures as discussed in the previous literature [2, 14, 15].
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Figure S 6: Experimental (symbols) [4,5] and simulated (lines) mole fraction profiles in the shock tube pyrolysis of toluene at 45 bar. Species profiles have been shifted to lower temperatures of 30 K, due to uncertainties in the reflected shock temperatures as discussed in the previous literature [2, 14, 15].


Oxidation
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Figure S 7: Experimental (symbols) [6] and simulated (lines) mole fraction profiles from JSR oxidation of toluene at atmospheric pressure. Blue circles and solid lines: 923 K, φ=0.9 (1.7% fuel), red diamonds and solid lines: 873 K, φ=0.9 (1.7% fuel), black square and dashed lines: 893 K, φ=0.9 (1.7% fuel), pink triangles and dashed lines: 893 K, φ=0.45 (1.4% fuel). Results are reported as a function of the calculated and experimental conversion. 
[image: ]
Figure S 8: Experimental (symbols) [2] and simulated (lines) from the JSR oxidation of toluene 10 atm, φ=0.5.
[image: ]
Figure S 9: Experimental (symbols) [7] and simulated (lines) from the JSR oxidation of toluene 1 atm, φ=0.5.
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Figure S 10: Experimental (symbols) [2] and simulated (lines) from the JSR oxidation of toluene 10 atm, φ=1.0.
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Figure S 11: Experimental (symbols) [7] and simulated (lines) from the JSR oxidation of toluene 1 atm, φ=1.0.
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Figure S 12: Experimental (symbols) [2] and simulated (lines) from the JSR oxidation of toluene 10 atm, φ=1.5.
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Figure S 13: Experimental (symbols) [7] and simulated (lines) from the JSR oxidation of toluene 1 atm, φ=1.5.
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Figure S 14: Experimental (symbols) [8] and simulated (lines) ignition delay times of toluene/O2/Ar mixtures in shock tube at different pressures and equivalence ratios. 
[image: ]
Figure S 15: Experimental (symbols) [9] and simulated (lines) ignition delay times of toluene/O2/Ar mixtures in shock tube at different pressures and equivalence ratios. 
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Figure S 16: Experimental (symbols) [10] and simulated (lines) ignition delay times of toluene/O2/Ar mixtures in shock tube at different pressures and equivalence ratios. 

[image: ]
Figure S 17: Experimental (symbols) [11] and simulated (lines) shock tube ignition delay times of toluene/air mixtures for p=12 and 50 atm, φ=0.25, 0.5, 1.0.
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Figure S 18: Experimental (symbols) [12] and simulated (lines) shock tube ignition delay times of toluene/air mixtures for p=20 and 40 atm, φ=0.5, 1.0, 2.0.
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Figure S 19: Comparison of shock tube data (symbols) of toluene/n-heptane/air mixtures at p=10, 30 and 50 atm, φ=0.3 and 1.0 [13] and constant volume model simulations (lines).
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Figure S 20: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 22 bar with equivalence ratios of φ= 1.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 21: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 22 bar with equivalence ratios of φ= 5.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 22: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 50 bar with equivalence ratios of φ= 1.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 23: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 50 bar with equivalence ratios of φ= 5.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 24: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 550 bar with equivalence ratios of φ= 1.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 25: Experimental (symbols) [13] and simulated mole fraction profiles in the shock tube oxidation of toluene at 550 bar with equivalence ratios of φ= 1.0. Simulations have been shifted to lower temperature of 60 K, based on uncertainties in reflected shock conditions as previously discussed in the literature [2, 14, 15].
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Figure S 26: Experimental (symbols) [16-18] and simulated (lines) laminar flame speeds of toluene/air as function of equivalence ratio, at different pressures (p=1-20 atm) and initial temperatures (T=298-423 K).
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