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Characterzation of Ru(OH)x/γ-Al2O3 and the flow characteristic of the X-CubeTM flow reactor have been 
previously reported.[1]  
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supporting information. 

Table S1. Calculations of maximum O2 concentration in tert-amyl alcohol using equation-of-state-
calculations (Peng-Robinson model). 

25 ºC 

in solution 

120 ºC 

in solution 

150 ºC 

in solution 

180 ºC 

in solution 

10 bar 193.8 147.5 112.6 42.5 

25 bar 474.8 411.9 391.7 347.9 
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Model Root_type_constraint (User)

Equation TOF0 * exp(-(beta * phi * t) n̂)

Reduced Chi-Sqr
97.69435

Adj. R-Square 0.95594
Value Standard Error

Turnover Frequency
TOF0 466.93066 13.05138
beta 1.30804E-4 1.48047E-5
n 0.24044 0.01016
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Model Root_type (User)

Equation TOF0 * exp(-(beta * phi * t) n̂)

Reduced Chi-Sqr
51.54194

Adj. R-Square 0.97676
Value Standard Error

Turnover Frequency
TOF0 5581.52705 2245.55738
beta 3.51161E6 1.89215E7
n 0.05173 0.0068
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Figure S1. Fitting of Eqn 3 to experimental data. Top: Applying a constraint of 𝑇𝑇𝑇𝑇𝑇𝑇0 ≤ 𝜙𝜙𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵.Bottom: 
relaxing the constraint of TOF resulted a reasonably good fit (R2 = 0.976), but an unrealistic TOF0 (5581, 
which is >100% theoretical conversion). 

 



 

Figure S2. Two separate experiments recorded at 180 °C, 25 bar O2 (test of reproducibility).  
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Model full_wTau_aEqualb_wRestraint (User)

Equation
a * exp( -alpha * phiA * t ) + b * exp( -beta * phiB * ( t + tau )) + c

Reduced Chi-Sqr
46.28043

Adj. R-Square 0.97913
Value Standard Error

Turnover Frequency

a 114.75687 2.61631
b 114.75687 2.6142
c 167.16545 0.83476
alpha 0.00324 1.49386E-4
beta 9.95047E-5 4.04721E-6
TOF0 396.67919 2.55607
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Figure S3. Fit of Eqn 5 (left) and Eqn 6 (right) to experiment data collected at 180 °C, 25 bar O2.  
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Model full_wTau_aEqualb_wRestraint (User)

Equation
a * exp( -alpha * phiA * t ) + b * exp( -beta * phiB * ( t + tau )) + c

Reduced Chi-Sqr
110.06008

Adj. R-Square 0.94431
Value Standard Error

Turnover Frequency

a 115.42032 5.17916
b 115.42032 2.54077
c 222.12113 2.02308
alpha 0.00259 2.12958E-4
beta 5.38638E-4 3.91596E-5
TOF0 452.96177 6.53934
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Figure S4. Fit of Eqn 5 to experiment data collected at 180 °C, 10 bar O2. 

 

 

Figure S5. Fit of Eqn 5 to experiment data collected at 120 °C, 10 bar O2. 

  



 

 

 

Figure S6. Conversion graphs for the reaction at 180 (top), 150 (middle) and 120 (bottom) °C, 10 bar O2. 
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Figure S7. Arrhenius plot (10 bar O2). 




