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Supplementary Data Table SI: 

First-order rate constant k1 for the unimolecular decomposition of C2H5O in the presence of Helium. The C2H5O-radicals were generated in 248 nm laser flash photolysis of C2H5ONO. Rate constants have been evaluated by eqs. (5) and (6). (No. = number of experiments, (*) photolysis at 351 nm, all other 248 nm, (**) from XeF2 photolysis, precursor C2H5OH). 

T / K
[He] / cm-3
[C2H5ONO]0 / 1013 cm-3
k1 / s-1
No.

391
1.18 ( 1017
4.5
340 (**)
2


3.32 ( 1017
10
400 (**)
3


9.34 ( 1017
12
380 (**)
4


6.88 ( 1017
0.1 - 0.7
383
5


1.43 ( 1018
0.6 - 3
409
4


2.16 ( 1018
15
520 (**)
4


2.78 ( 1018
0.4 - 1.7
580
3


3.83 ( 1018
20
850 (**)
3


5.02 ( 1018
0.6 - 3
760
4


6.17 ( 1018
24 - 60
1000 (**)
6


1.00 ( 1019
0.6 - 3
1090
4


1.15 ( 1019
20
1240 (**)
2


1.90 ( 1019
0.6 -3
1580
4


5.98 ( 1019
0.8
2500
4


1.10 ( 1020
1.4
3350
3


1.49 ( 1020
2
3700
3


2.14 ( 1020
0.7 - 2.8
3200
7


3.15 ( 1020
1 - 4
3600
7


5.60 ( 1020
1 - 10
3900
11


9.34 ( 1020
1.2 - 3
4600
7


1.29 ( 1021
1 - 4
4400
7

406
3.27 ( 1017
7.6
700 (**)
3


6.37 ( 1017
12
750 (**)
4


9.45 ( 1017
4 - 9
780
3


1.50 ( 1018
9
810 (**)
3


1.59 ( 1018
4 - 8
1200 (*)
4


2.02 ( 1018
1 - 6
1010
3


2.53 ( 1018
18
1100 (**)
5


2.60 ( 1018
2.5 - 7
1400 (*)
4


4.5 ( 1018
4 - 7
2200 (*)
4


4.70 ( 1018
1 - 6
1760
3


5.87 ( 1018
26
1800 (**)
4

Supplementary Data Table SI: 

T / K
[He] / cm-3
[C2H5ONO]0 / 1013 cm-3
k1 / s-1
No.

406
7.33 ( 1018
0.4
2300
1


9.92 ( 1018
0.5 - 8
2780
3


1.18 ( 1019
0.8 - 8.6
3000
3


1.20 ( 1019
2 - 7
3400 (*)
3


1.69 ( 1019
1.6 - 17
3700
3


1.92 ( 1019
1 - 11
4700
4


8.10 ( 1019
1 - 4
5800
7


1.89 ( 1020
5 - 10
6600
6


3.60 ( 1020
4 - 20
7500
13


5.90 ( 1020
6 - 30
9400
8


9.13 ( 1020
0.8 - 50
8900
19


1.21 ( 1021
1 - 10
8800
7

431
5.98 ( 1017
2 - 7
1160
3


1.29 ( 1018
2 - 6
2070
3


2.11 ( 1018
2 - 6
3100
4


5.40 ( 1018
1 - 8
5800
3


1.19 ( 1019
2 - 11
9000
4


1.80 ( 1019
2 - 16
11500
4


7.63 ( 1019
6
16000
4


1.86 ( 1020
3 - 14
20000
8


3.22 ( 1020
5 - 20
24000
8


5.59 ( 1020
3 - 40
28000
12


1.14( 1021
7 - 13
30000
8

451
4.44 ( 1017
3 - 7
2000
4


1.26 ( 1018
3 - 7
4440
4


2.22 ( 1018
2 - 8
6460
3


5.86 ( 1018
2 - 8
12500
3


1.07 ( 1019
3 - 7
19200
5


1.66 ( 1019
3 - 6
23000
4


8.75 ( 1019
2 - 10
35000
7


1.62 ( 1020
2 - 20
45000
12


3.24 ( 1020
5 - 20
55000
14


6.48 ( 1020
5 - 20
64000
6


9.59 ( 1020
6 - 20
75000
9


Supplementary Data Table SI: 

T / K
[He] / cm-3
[C2H5ONO]0 / 1013 cm-3
k1 / s-1
No.

471
2.30 ( 1017
3 - 8
2450
4


5.84 ( 1017
2 - 14
4260
4


1.06 ( 1018
7 - 13
7100
3


2.20 ( 1018
3 - 10
13300
4


5.23 ( 1018
2 - 10
22700
4


9.73 ( 1018
1 - 14
34000
4


1.66 ( 1019
4 - 17
43000
3


7.76 ( 1019
5 - 10
80000
8


1.55 ( 1020
10 - 20
100000
6


3.10 ( 1020
10 - 20
120000
7


6.21 ( 1020
6.4 - 20
130000
6


9.31 ( 1020
9.5 - 30
140000
12

Supplementary Data Table SII: 

First-order rate constant k1 for the unimolecular decomposition of C2H5O and C2D5O in the presence of Helium obtained in the fast flow reactor. Rate constants have been corrected for wall reactions (see text), No. = number of experiments. 

T / K
[He] / cm-3
k1 / s-1 (C2H5O)
k1 / s-1 (C2D5O)
No. 

(H / D)

409
1.70 ( 1016
19
-
2 / -


2.84 ( 1016
29
-
2 / -


3.81 ( 1016
36
-
1 / -


4.74 ( 1016
45
-
1 / -


5.92 ( 1016
56
-
1 / -


7.10 ( 1016
76
-
1 / -


8.29 ( 1016
94
-
1 / -


9.47 ( 1016
95
-
1 / -


1.18 ( 1017
108
-
1 / -


1.49 ( 1017
142
-
1 / -


2.01 ( 1017
176
-
1 / -

434
1.54 ( 1016
37
35
3 / 2


3.00 ( 1016
52
90
3 / 3


5.13 ( 1016
118
185
3 / 3


7.03 ( 1016
191
244
3 / 3


8.99 ( 1016
243
326
2 / 1


1.01 ( 1017
253
359
2 / 2


1.23 ( 1017
272
400
1 / 1


1.50 ( 1017
369
465
3 / 1

454
1.49 ( 1016
84
119
2 / 3


1.68 ( 1016
-
102
- / 1


2.13 ( 1016
112
173
1 / 1


2.50 ( 1016
120
163
1 / 1


3.37 ( 1016
221
209
1 / 1


3.49 ( 1016
224
219
2 / 1


3.97 ( 1016
269
216
1 / 2


4.50 ( 1016
280
341
1 / 2


5.71 ( 1016
327
366
1 / 1


5.95 ( 1016
339
466
1 / 3


6.06 ( 1016
-
476
- / 1


7.02 ( 1016
-
516
- / 1


8.30 ( 1016
-
550
- / 1


9.98 ( 1016
614
653
1 / 1


1.50 ( 1017
884
938
1 / 1

Supplementary Data Table SII: 

T / K
[He] / cm-3
k1 / s-1 (C2H5O)
k1 / s-1 (C2D5O)
No. 

(H / D)

474
1.31 ( 1016
-
227
- / 1


1.49 ( 1016
155
244
1 / 1


1.72 ( 1016
228
316
1 / 1


1.98 ( 1016
253
-
1 / -


2.34 ( 1016
-
352
- / 2


2.47 ( 1016
373
-
1 / -


3.35 ( 1016
-
496
- / 1


3.47 ( 1016
403
-
1 / -


3.98 ( 1016
-
658
- / 1


4.47 ( 1016
640
-
2 / -


5.47 ( 1016
741
-
1 / -


7.92 ( 1016
1043
1236
2 / 1


