Table II Thermodynamic property data (Electronic Supplementary Information)
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      CP,300K   CP,400K   CP,500K   CP,600K    CP800K  CP,1000K  CP,1500K    Reference        

 H           52.10    27.39     4.97    4.97    4.97    4.97    4.97    4.97    4.97  Kee et al. [1] 

 H2            .00    31.21     6.90    6.96    7.00    7.02    7.07    7.21    7.73  Kee et al. [1]

 C          171.31    37.76     4.98    4.98    4.97    4.97    4.97    4.97    4.97  Kee et al. [1] 

 CH         142.01    43.72     6.95    7.00    7.05    7.11    7.37    7.78    8.75  Kee et al. [1]  

 CH2a       102.68    45.12     7.94    8.30    8.66    9.02    9.72   10.39   11.85  Sumathi [2]   

 HCHb        94.59    46.12     8.20    8.54    8.88    9.21    9.85   10.44   11.73  Sumathi [2]    

 CH3         35.41    46.40     9.30   10.06   10.82   11.55   12.93   14.15   16.33  Sumathi et al. [3]     

 CH4        -17.90    44.47     8.43    9.84   11.14   12.41   15.00   17.25   20.63  Kee et al. [1] 

 O           59.56    38.47     5.23    5.14    5.08    5.05    5.02    5.00    4.98  Kee et al. [1] 

 OH           9.32    43.88     7.15    7.10    7.07    7.06    7.13    7.33    7.87  Kee et al. [1]   

 H2O        -57.80    45.10     8.00    8.23    8.44    8.67    9.22    9.87   11.26  Kee et al. [1] 

 C2         200.24    47.64    10.27    9.49    8.94    8.60    8.45    8.62    8.93  Kee et al. [1]  

 C2H        136.03    50.17     9.21    9.79   10.31   10.78   11.56   12.14   12.96  Sumathi [2]    

 C2H2        54.19    48.66    11.32   12.47   13.39   14.15   15.32   16.21   17.94  Richter et al. [4,5]

 C2H3        71.60    55.90    10.47   12.37   13.99   15.37   17.57   19.20   21.86  Sumathi [2]     

 C2H4        12.54    52.38    10.23   12.79   14.94   16.83   20.05   22.51   26.22  Kee et al. [1]  

 CO         -26.42    47.21     6.95    7.03    7.14    7.27    7.61    7.95    8.41  Kee et al. [1]  

 C2H5        29.30    59.38    12.36   14.88   17.19   19.29   22.88   25.72   30.21  Sumathi et al. [3]     

 HCO         10.40    53.66     8.24    8.78    9.28    9.77   10.74   11.52   12.56  Kee et al. [1]

 C2H6       -20.04    54.73    12.58   15.69   18.62   21.30   25.82   29.30   34.61  Kee et al. [1]

 CH2O       -27.70    52.25     8.40    9.50   10.50   11.47   13.36   14.88   16.97  Kee et al. [1]

 CH3O         3.90    54.61     9.08   10.79   12.43   13.98   16.63   18.60   21.51  Kee et al. [1]

 CH2OH       -4.10    58.88    11.32   12.94   14.38   15.62   17.54   18.79   20.95  Kee et al. [1]

 CH3OH      -48.06    57.28    10.51   12.40   14.25   16.01   19.07   21.40   25.02  Kee et al. [1] 

 O2            .00    49.01     7.01    7.22    7.44    7.65    8.07    8.35    8.72  Kee et al. [1] 

 HO2          2.50    54.73     8.34    8.95    9.49    9.97   10.78   11.39   12.45  Kee et al. [1]

 H2O2       -32.53    55.66    10.41   11.44   12.34   13.11   14.29   15.21   16.85  Kee et al. [1]

 C3H2c       129.59    62.99    15.94   17.36   18.47   19.34   20.58   21.45   23.16  Sumathi [2]  

 H2CCCH      82.12    61.61    15.62   17.74   19.49   20.94   23.16   24.79   27.57  Sumathi [2]  

 C3H4CYd      68.72    57.87    12.22   15.71   18.65   21.12   24.94   27.67   31.82  Sumathi [2]

 C3H4e        43.89    57.86    13.79   16.81   19.40   21.61   25.12   27.72   31.81  Sumathi [2]  

 C3H4Pf       43.65    58.85    14.18   16.95   19.37   21.48   24.90   27.51   31.68  Sumathi [2]

 AR            .00    36.98     4.97    4.97    4.97    4.97    4.97    4.97    4.97  Kee et al. [1]  

 C2Og         68.51    55.68    10.31   11.09   11.72   12.24   13.06   13.66   14.64  Kee et al. [1]

 C3H5        40.85    62.04    15.61   19.35   22.49   25.13   29.23   32.20   36.76  Sumathi [2]

 HCCO        42.45    60.74    12.65   13.47   14.23   14.92   16.07   16.83   17.98  Kee et al. [1]

 C3H6         5.43    63.59    15.24   19.05   22.44   25.46   30.46   34.30   40.23  Sumathi [2]  

 CH2CO      -12.40    57.79    12.43   14.17   15.67   16.91   18.79   20.24   22.44  Kee et al. [1]

 HCCOH       20.43    58.71    13.22   14.78   16.16   17.35   19.15   20.30   22.29  Kee et al. [1]

 NC3H7       24.64    69.35    17.40   21.61   25.32   28.58   33.93   38.02   44.44  Sumathi et al. [3]  

 IC3H7       21.83    68.75    16.35   20.35   24.02   27.34   32.99   37.40   44.12  Sumathi [2]   

 CH2CHO       6.00    64.01    13.18   15.15   16.96   18.60   21.30   23.34   26.35  Kee et al. [1]  

 CH3CO       -5.40    63.75    12.42   14.44   16.33   18.06   20.94   23.07   26.19  Kee et al. [1]

 C3H8       -24.82    64.57    17.67   22.49   26.86   30.74   37.01   41.73   48.83  Kee et al. [1]

 CH3CHO     -39.51    63.05    13.25   15.87   18.31   20.52   24.17   26.88   30.87  Kee et al. [1]

 CO2        -94.06    51.08     8.91    9.86   10.65   11.31   12.32   12.99   13.93  Kee et al. [1] 

 CH3OCH2      5.60    67.75    14.97   17.93   20.64   23.08   27.22   30.44   35.21  [6] 

 CH3OCH3    -43.72    64.36    15.21   18.82   22.12   25.13   30.28   34.35   40.46  Kee et al. [1]  

 C4H        155.09    60.90    14.10   15.37   16.56   17.66   19.59   21.15   23.44  Kee et al. [1] 

 C4H2       111.71    59.79    17.74   20.03   21.85   23.24   25.10   26.61   28.96  Kee et al. [1]

 HCCHCCHh    129.89    69.07    18.02   20.82   23.29   25.41   28.56   30.46   33.46  Kee et al. [1]

 H2CCCCHi    111.33    72.96    20.24   22.43   24.44   26.23   29.10   30.93   33.68  Kee et al. [1]

 C4H4j        69.15    67.35    17.32   20.61   23.62   26.30   30.53   33.20   37.25  Kee et al. [1]

 CH2CHCHCHk   86.10    73.08    19.38   23.47   27.21   30.54   35.76   38.89   43.16  Kee et al. [1]

 CH2CHCCH2l   74.15    75.33    19.49   23.12   26.47   29.48   34.32   37.37   41.84  Kee et al. [1]

 HCCCO       62.66    66.35    14.82   16.87   18.49   19.76   21.49   22.52   23.86  [6] 

 C4H6-1      39.78    69.48    19.52   23.77   27.49   30.74   36.07   40.15   46.53  [6] 

 C4H612      39.34    69.72    19.30   23.66   27.46   30.75   36.04   39.99   45.59  Burcat and McBride [7]

 C4H613      26.05    66.51    19.11   24.32   28.50   31.86   36.85   40.52   46.33  Burcat and McBride [7] 

 HCCCHO      24.55    64.54    15.33   18.10   20.38   22.24   24.94   26.65   28.67  [6]

 I-C4H7      30.24    70.74    20.02   25.37   29.91   33.77   39.84   44.27   51.11  Burcat and McBride [7] 

 CH2CHCO     17.30    64.42    15.00   17.89   20.49   22.73   26.10   28.63   32.35  Burcat and McBride [7] 

 CHCHCHOm     40.10    65.57    15.89   19.06   21.73   23.97   27.39   29.73   32.87  [6]  

 C4H8         -.13    73.57    20.50   25.92   30.78   35.05   41.82   46.85   55.09  Kee et al. [1] 

 CH2CHCHO   -17.80    64.50    16.08   19.62   22.89   25.71   29.91   33.00   37.43  Burcat and McBride [7] 

 C2H5CO      -8.61    73.62    18.27   21.52   24.95   28.28   33.92   37.66   45.67  Burcat and McBride [7]

 C2H5CHO    -45.90    72.78    19.36   23.04   26.94   30.70   37.11   42.15   50.42  Burcat and McBride [7]

 CH3COCH3   -51.90    70.66    17.81   21.78   25.69   29.21   34.63   38.76   44.84  Burcat and McBride [7]

 C5H2(L)    165.25    63.70    19.90   23.26   25.97   28.07   30.84   32.81   35.39  Kee et al. [1]

 C5H3n       166.77    67.33    17.04   21.74   25.59   28.60   32.48   35.15   38.73  Burcat and McBride [7]

 C5H3(L)o    144.02    70.55    20.98   24.38   27.03   29.16   32.47   34.90   38.52  Burcat and McBride [7]

 C5H4p       131.81    66.83    17.60   22.64   27.00   30.53   35.25   38.60   43.20  Burcat and McBride [7]

 C5H4(L)q    106.10    72.03    20.82   25.08   28.52   31.30   35.41   38.48   43.02  Burcat and McBride [7]

 C5H5        62.57    64.84    19.51   25.22   29.82   33.51   38.86   42.44   47.91  Richter et al. [4] 

 C5H4Hr       97.32    67.59    18.28   24.06   28.79   32.65   38.35   42.20   47.84  [8]

 C5H5(L)s     97.11    73.41    21.91   27.14   31.38   34.80   39.81   43.15   48.14  Burcat and McBride [7]

 C5H6        33.20    65.87    18.74   25.19   30.49   34.85   41.36   45.82   52.40  Richter et al. [4] 

 H2C4Ot       54.60    66.44    17.27   19.62   21.79   23.73   26.81   28.73   31.51  Kee et al. [1]

 C6H        213.17    74.12    22.14   25.22   27.67   29.53   31.81   33.27   35.88  Kee et al. [1]

 C6H2       169.68    70.94    24.63   27.76   30.26   32.18   34.76   36.81   39.90  Kee et al. [1]

 C6H3       158.46    76.31    24.27   28.01   31.14   33.69   37.35   40.04   43.91  Kee et al. [1]

 BENZYNE    103.39    68.03    19.59   25.38   30.09   33.90   39.47   43.17   48.51  Richter et al. [4]

 C6H4u       123.00    76.80    24.67   30.02   34.40   37.84   42.32   45.06   49.30  Burcat and McBride [7]

 C6H5        81.01    68.00    19.90   26.50   31.89   36.26   42.69   46.99   53.22  Richter et al. [4]

 C6H5(L)v    140.60    84.28    26.90   31.87   36.27   40.04   45.65   48.93   53.93  Kee et al. [1]

 C6H6        19.82    64.58    20.23   27.45   33.40   38.28   45.54   50.49   57.71  Richter et al. [4]

 C6H6Fw       50.59    67.83    34.56   36.83   38.94   40.89   44.36   47.29   61.52  Kee et al. [1]

 C6H7x        49.35    72.56    22.90   30.54   36.82   41.98   49.68   54.96   62.82  [8]

 C6H813y      25.41    72.50    22.74   30.88   37.73   43.48   52.30   58.48   67.44  [6]

 C6H814z      26.05    70.82    22.70   30.71   37.48   43.19   52.03   58.28   67.36  [6]

 C5H5CH3aa    24.38    74.16    28.07   35.72   41.88   46.85   54.29   59.98   67.74  Burcat and McBride [7] 

 C5H4Oab      13.20    69.76    20.38   26.15   30.80   34.53   39.91   43.45   48.62  [8]  

 C5H5Oac      42.94    72.74    20.63   27.19   32.57   36.97   43.45   47.76   53.72  Zhong and Bozzelli [10]

 C5H4OHad     15.90    74.09    23.05   29.40   34.44   38.41   43.98   47.53   52.85  Alzueta et al. [11] and [7]

 C6H5CHae    110.58    75.80    24.56   32.53   38.94   44.07   51.45   56.25   63.16  Sumathi [12]  

 C7H7af       50.31    76.75    26.23   34.03   40.82   46.46   54.49   60.22   68.23  Burcat and McBride [7]

 C7H8ag       11.95    76.53    24.84   33.10   40.59   46.92   55.94   62.44   71.57  Burcat and McBride [7] 

 C6H5O       13.00    73.15    23.53   30.63   36.40   41.08   47.90   52.42   58.87  [8]

 C6H4OH      32.90    70.91    22.37   28.97   34.45   38.98   45.80   50.49   57.38  Zhang and McKinnon [14]

 C6H5OH     -23.03    73.93    25.20   32.83   38.98   43.93   51.14   56.03   63.44  [8]  

 A1C2H*2ah   135.37    82.29    29.05   36.16   41.93   46.59   53.39   57.91   64.48  Richter et al. [4,5] 

 C8H6ai       73.28    81.64    29.81   37.48   43.74   48.84   56.37   61.46   69.04  Richter et al. [4,5] 

 C6H5CHCHaj   96.46    83.00    30.51   39.08   46.00   51.59   59.79   65.40   73.97  Richter et al. [5]

 C8H7*2ak     95.24    82.68    29.32   38.12   45.24   51.00   59.45   65.21   73.90  Richter et al. [5]

 C8H8al       35.11    83.58    29.72   39.21   46.91   53.15   62.37   68.71   78.42  [8]  

 C6H5COam     26.10    84.90    25.73   32.70   38.60   43.57   51.16   56.38   63.44  Marinov et al. [15]

 C8H10an       7.10    86.21    30.71   41.08   49.85   57.21   68.52   76.35   87.33  Emdee et al. [16]

 C6H5CHOao    -8.79    80.31    26.85   35.03   41.86   47.44   55.52   60.94   68.53  Burcat and McBride [7]

 C6H3O2ap     27.53    78.61    25.85   31.70   36.48   40.37   46.04   49.77   54.92  [17]

 C6H5CH2OHaq -24.00    79.01    27.78   36.80   44.90   51.69   61.11   67.83   77.15  Burcat and McBride [7]

 C7H8Oar     -23.90    87.41    28.13   37.00   44.55   50.94   60.84   67.76   77.42  Emdee et al. [16]

 C6H5OCH3as  -17.10    84.01    29.71   38.94   46.54   52.77   62.06   68.38   77.45  [6]

 OC6H4O2at   -22.40    80.20    26.27   33.02   38.51   42.96   49.46   53.74   59.76  [8]  

 PC6H4O2au   -29.65    76.79    26.17   32.91   38.40   42.86   49.37   53.67   59.69  [8]  

 INDENE*av    65.01    79.30    30.27   40.29   48.38   54.87   64.25   70.42   79.38  Richter et al. [4] 

 C6H5C3H2aw  112.93    94.28    30.93   39.56   46.90   53.11   62.76   69.56   79.03  [6]

 INDENE      39.10    80.88    30.57   41.07   49.67   56.67   67.01   73.95   83.96  Richter et al. [4] 

 C6H3O3ax    -41.61    88.06    27.48   33.76   38.96   43.25   49.65   53.99   60.04  [18]

 A2T1ay      118.00    83.14    31.92   41.67   49.60   56.02   65.36   71.50   80.10  [8]

 A2T2az      120.58    81.88    32.08   41.80   49.71   56.11   65.45   71.58   80.16  Richter et al. [4] 

 C10H7*1ba    96.95    83.16    32.29   42.91   51.54   58.52   68.67   75.36   84.84  Richter et al. [4,5]

 C10H7*2     97.20    83.07    32.35   42.97   51.59   58.56   68.71   75.39   84.87  Richter et al. [4,5] 

 C10H8bb      35.99    80.40    32.66   43.93   53.14   60.61   71.59   78.90   89.36  Richter et al. [4,5]  

 A2CH2-1bc    61.45    89.43    38.51   50.96   60.98   69.01   80.63   88.39   99.96  [8]

 A2CH2-2     61.67    89.45    38.70   51.13   61.13   69.12   80.70   88.43  100.01  [8]     

 A2CH3-1bd    27.93    90.42    38.79   51.35   61.73   70.28   83.09   91.82  104.28  [8]    

 A2CH3-2     27.75    92.64    39.06   51.57   61.90   70.40   83.13   91.82  104.29  [8]    

 C10H7O-1bd   22.35    88.12    35.59   46.79   55.86   63.17   73.78   80.72   90.49  [8]    

 C10H7O-2    25.97    88.14    35.79   46.96   56.01   63.31   73.90   80.82   90.54  [8]    

 C10H7OH-1be  -7.36    91.08    37.81   49.37   58.71   66.23   77.16   84.44   95.09  [8]    

 C10H7OH-2   -7.15    88.77    37.45   49.20   58.64   66.21   77.14   84.39   95.09  [8]    

 A2C2H-1*2bf 150.92    94.23    40.77   52.04   61.16   68.49   79.10   86.06   96.04  Richter et al. [4]   

 A2C2H-2*1bg 150.65    95.36    41.01   52.23   61.30   68.60   79.15   86.09   96.04  Richter et al. [4]

 A2C2H-2*3bh 150.87    95.08    41.01   52.24   61.33   68.66   79.27   86.24   96.14  [8]

 A2C2H-1bi    88.73    94.63    41.35   53.26   62.93   70.76   82.16   89.71  100.58  Richter et al. [4,5]   

 A2C2H-2     88.58    93.60    41.44   53.33   62.98   70.78   82.14   89.68  100.58  Richter et al. [4]

 A2R5bj       61.71    86.62    37.50   50.37   60.81   69.22   81.39   89.36  100.56  Richter et al. [4,5]

 BIPHENbk    100.49    87.77    37.81   50.54   60.88   69.23   81.35   89.31  100.52  Richter et al. [4] 

 A2VINPbl    110.47    96.11    41.95   54.87   65.27   73.62   85.71   93.77  105.68  [8]    

 C12H9bm     103.56    95.60    40.03   53.26   63.95   72.55   85.04   93.35  105.44  Richter et al. [4]   

 HA2R5bn      68.09    89.31    39.38   52.72   63.56   72.32   85.08   93.50  105.47  Richter et al. [5]     

 BIPHENHbo   121.31    92.03    39.74   53.10   63.94   72.68   85.35   93.68  105.52  Richter et al. [4]   

 A2C2H3-2bp   50.26    96.09    41.99   55.42   66.36   75.23   88.29   97.11  110.07  [8]

 C12H10bq     43.50    93.27    40.45   54.24   65.46   74.55   87.90   96.88  109.93  Richter et al. [4]

 A2R5H2br     37.40    89.44    39.32   53.18   64.54   73.82   87.52   96.72  109.88  [8]

 C6H5OC6H5bs  12.43   104.37    41.40   54.97   66.25   75.59   89.66   99.30  113.07  [6]   

 A3*1bt      109.20    96.61    44.36   59.03   70.93   80.53   94.45  103.57  116.40  Richter et al. [4]   

 A3*2bu      109.59    96.46    44.51   59.08   70.94   80.53   94.50  103.66  116.42  [8]   

 A3*3bv      109.38    96.58    44.51   59.14   71.01   80.58   94.48  103.59  116.39  [8]    

 A3*4bw      107.24    96.44    44.41   59.10   71.02   80.63   94.57  103.69  116.46  Richter et al. [4]   

 A3*9bx      109.23    96.52    44.26   58.91   70.82   80.43   94.40  103.56  116.37  [8]    

 A3L*1by     116.16    96.58    44.72   59.32   71.19   80.77   94.70  103.81  116.52  [8]    

 A3L*2bz     116.42    96.53    44.78   59.41   71.28   80.84   94.69  103.76  116.49  [8]    

 A3L*9ca     116.31    95.36    44.56   59.22   71.10   80.69   94.58  103.68  116.46  [8]    

 A3cb         48.09    95.25    44.70   60.03   72.52   82.64   97.42  107.19  120.95  Richter et al. [4]   

 A3Lcc        55.18    93.87    45.07   60.36   72.80   82.88   97.59  107.30  121.02  [8]

 A21C6H4cd   106.96   104.90    50.71   67.29   80.76   91.63  107.42  117.75  132.19  [8]

 A22C6H4ce   109.25   102.40    50.26   66.97   80.53   91.48  107.34  117.71  132.17  [8]    


Footnotes
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a Singlet methylene (1CH2); b triplet methylene (3CH2); c propargylene (HCCCH), triplet; d cyclopropene; e allene (CH2CCH2); f propyne (CH3CCH); g CCO radical; h n-C4H3; i i-C4H3; j vinylacetylene (CH2CHCH); k n-C4H5; l i-C4H5; m use of group additivity with CH2CHCHO taken from [7] as starting point; n cyclic; o HCCCCCH2; p cyclic; q CH2CCHCCH; r 2-cyclpentadienyl; s 3-pentene-1-yne-5-yl (HCCCHCHCH2); t butadienone; u cis-1,5-hexadiyne-3-ene (cis-HCCCHCHCCH); v cis-hexa-1,3-dien-5-yn-yl (cis-HCCCHCHCHCH); w fulvene; x cyclohexadienyl; y 1,3-cyclohexadiene; z 1,4-cyclohexadiene; aa 3-methylcyclopentadiene; ab cyclopentadiene-1-one, heat of formation taken from [9]; ac 1-oxyl-2,4-cyclopentadiene radical; ad 1-hydroxy-2,4-cyclopentadiene-1-yl; ae triplet phenylcarbene; af benzyl (C6H5CH2); ag toluene;
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 ah        ; ai phenylacetylene; aj       ; ak        ; al styrene; am benzaldehyde radical; an ethylbenzene; ao benzaldehyde; ap        ; aq benzylalcohol; ar based 
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on the average of o-, m- and p-cresol (hydroxytoluene) properties; as methylphenylether; at o-benzoquinone:        ; au p-benzoquinone:       ;

[image: image13.emf]O     


.   


O  


O  




O     

.   

O  

O  

[image: image14.emf]

[image: image15.emf]

[image: image16.emf].   


CH


2


    




.   

CH

2

    

[image: image17.emf].   




.   

[image: image18.emf].   




.   

[image: image19.emf].   




.   

 av 1-indenyl:             ; aw                  ; ax          ; ay 1-naphthyne:              ; az 2-naphthyne:             ; ba 1-naphthyl; bb naphthalene; 
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bc             ; bd 1-methylnaphthalene; bd 1-naphthoxy; be 1-naphthol; bf             ; bg                ; bh                 ; bi 1-naphthylacetylene:            ;
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bj acenaphthylene:            ; bk biphenylene:               ; bl 2-naphthylvinyl:                ; bm                ; bn 1-acenaphthenyl:             ; bo               ;
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bp 2-vinylnaphthalene:                 ; bq biphenyl; br acenaphthene:            ; bs diphenylether; bt 1-phenanthryl:               ; bu 2-phenanthryl:               ;
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bv 3-phenanthryl:               ; bw 4-phenanthryl:               ; bx 9-phenanthryl:              ; by 1-anthracyl:                  ; bz 2-anthracyl:                  ;
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ca 9-anthracyl:                 ; cb phenanthrene; cc anthracene; cd              ; ce 
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