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Fig. S1. Method of measurement of the rate coefficients for the NO* and O2" acetone reactions
relatively to the HsO" reaction at E/N of 14.3 Td and drift tube pressure of 2 mbar. A Multi lon
Monitoring time profile of three reagent ion count rates obtained whilst introducing a variable
acetone concentration into the inlet system is shown in a) and the corresponding ion signal decay
plots are shown in b), where dotted lines represent linear regression fits. The slopes of these lines
define relative reaction rate coefficients as k{NO*}=0.335k{H30"} and k{O2"}=0.822k{H30"}.
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Fig. S2. Plots of the dependence of the experimentally derived relative reaction rate coefficients,
k, for the NO* and O2" ketone reactions with respect to the H3O™ rate coefficients as functions of
the ion-molecule interaction energy Er obtained at a flow-drift tube pressure of 1.4 (filled squares)
and 2 mbar (filled circles).



Table S1. Rate coefficients for the NO* and O* reactions with the ketones indicated as determined experimentally relatively to
H3O" rate coefficients at the six E/N values indicated for drift tube pressures of 1.4 and 2 mbar. Note that relative values are shown in
Italic.

1.4 mbar, 45 mL/min, 1.5 mL/min 2 mbar, 75mL/min, 3mL/min
E/N,Td  Eev g_{?,NC%;,l EneV é‘g(z:n }35 N E/N,Td  E. eV 15&“1%3};_1 EneV gﬁi:nis :
Acetone
6.5 0.05 1.74 048 0.05 3.27 084 7.2 0.05 1.93 044 0.05 336 082
13.3 0.08 1.15 034 0.08 297 083 14.3 0.08 1.27 0.31 0.08 3.09 080
20.5 0.14 0.73 023 0.13 278 082 214 0.13 080 0.21 0.13 2.87 080
28.6 0.23 056 0.17 0.22 278 081 28.4 0.21 058 0.17 0.19 269 084
35.0 0.32 043 0.15 0.30 259 085 354 0.29 048 0.14 0.28 2.68 083
40.6 0.40 045 0.14 0.38 261 083 42.3 0.38 042 0.15 0.36 247 088
2-butanone
6.5 0.05 280 0.73 0.05 336 086 7.2 0.05 3.01 0.68 0.05 3,51 082
13.3 0.08 2.08 057 0.08 3.06 0383 14.3 0.08 220 054 0.08 3.17 080
20.5 0.14 151 044 0.14 287 0381 21.4 0.14 1.59 042 0.13 294 0.79
28.6 0.24 1.11 036 0.23 2.8 085 28.4 0.22 1.24 0.32 0.20 290 0383
35.0 0.34 0.92 0.30 0.32 2.89 088 354 0.31 097 0.28 0.29 2.86 089
40.6 0.42 0.75 0.26 0.41 276 087 42.3 0.41 0.78 0.25 0.39 264 091
2-pentanone
6.5 0.05 3.17 0.80 0.05 3.35 0.82 7.2 0.05 3.22 0.78 0.05 3.33 0383
13.3 0.09 259 0.69 0.09 3.15 0381 14.3 0.08 261 0.68 0.08 3.09 0383
20.5 0.16 210 0.59 0.15 3.06 0381 21.4 0.14 211 0.58 0.14 293 0.85
28.6 0.27 1.67 0.50 0.25 3.03 0.82 28.4 0.23 1.72 049 0.21 281 0.89
35.0 0.36 135 044 0.35 291 0.86 35.4 0.33 1.40 043 0.31 273 0.92
40.5 0.47 1.15 037 0.43 281 0.88 42.3 0.44 1.07 0.40 0.41 256 0.97
2-hexanone
6.5 0.05 3.44 0.85 0.05 3.55 0.86 7.2 0.05 3.51 0383 0.05 3.56 0.86
13.3 0.09 3.04 0.78 0.09 341 0.86 14.3 0.09 3.08 0.77 0.09 3.37 087
20.5 0.15 262 0.71 0.15 3.31 0.87 21.4 0.15 264 0.70 0.15 3.24 0.89
28.6 0.26 224 0.65 0.25 3.27 0.90 28.4 0.24 2.27 0.64 0.22 3.16 0.93
35.0 0.37 1.87 0.59 0.36 3.19 0.96 35.4 0.35 1.88 0.59 0.32 3.06 1.00
40.6 0.47 1.56 0.53 0.45 3.03 1.00 42.3 0.47 153 054 0.44 288 1.05



1.4 mbar, 45 mL/min, 1.5 mL/min

2 mbar, 75mL/min, 3mL/min

e e 0L e O gure e M) e K00
2-heptanone
65 0.05 345 085 0.05 352 086 72 0.05 349 084 0.05 354 086
133 0.09 3.12 081 0.09 339 087 143 009 319 080 0.09 340 086
205 016 279 0.77 0.16 3.28 0.89 214 016 285 075 015 3.30 0.88
285 0.28 248 0.72 026 3.18 0.92 284 025 248 072 023 319 092
350 038 2.07 068 036 3.00 0.98 353 037 208 067 033 3.01 098
405 051 179 060 047 293 1.01 423 050 170 063 045 286 1.04
2-octanone
65 0.05 361 085 0.05 362 085 71 0.05 364 084 0.05 364 084
133 0.09 332 082 0.09 353 086 143 009 335 081 0.09 352 086
204 017 3.01 079 0.16 348 0388 214 016 3.08 0.77 015 3.43 0.89
285 028 266 0.76 026 336 0.92 284 025 274 074 023 329 094
349 038 241 0.73 036 3.04 098 353 036 235 075 034 315 095
404 048 205 069 046 296 1.04 422 048 204 069 046 3.08 1.00



Table S2. Product ion distributions for the NO*™ and O2* reactions with the ketones indicated at six reduced electric field strengths E/N in
the range of 7-44 Td, drift tube pressure of 2 mbar and corresponding reagent ion-neutral ketone interaction energies E.

NO* 0,*
Acetone

E/N, E., m/z m/z m/z E/N, Er, m/z m/z

Td eV 43 58 88 Td eV 43 58

7.2 0.05 1% 4% 95% 7.3 0.05 27% 73%

14.5 0.09 5% 11% 84% 14.7 0.08 28% 72%

21.7 0.15 5% 15% 79% 21.8 0.13 31% 69%

28.8 0.23 14% 23% 63% 29.0 0.20 41% 59%

35.9 0.33 35% 23% 42% 36.0 0.28 65% 35%
42.9 0.47 68% 8% 23% 43.1 0.38 87% 13%

2-butanone

E/N, E., m/z m/z m/z7 m/z1 E/N, E., m/z m/z m/z
Td eV 43 57 2 02 Td eV 43 57 72
7.2 0.05 1% 1% 1% 97% 7.3 0.05 17% 22% 61%
145  0.09 2% 2% 5% 92% 14.6 0.08 19% 23% 58%
21.7 0.16 1% 2% 7% 90% 21.9 0.14 20% 24% 56%
288 0.25 3% 7% 12% 77% 29.1 0.22 22% 29% 49%
358 0.34 6% 16% 17% 61% 36.1 0.30 24% 36% 40%
429 049 8% 26% 19% 47% 43.1 0.40 25% 41% 34%

2-pentanone

E/N, E., m/z m/z m/z m/z E/N, E, m/z m/z m/z m/z

Td eV 58 71 86 116 Td eV 43 58 71 86

7.3 0.05 0% 1% 1% 98% 7.3 0.05 16% 21% 19% 44%

14.6  0.09 1% 1% 4% 93% 14.6 0.09 17% 24% 19% 41%
21.8 0.16 2% 1% 8% 89% 21.7 0.15 18% 24% 19% 39%
289 0.26 3% 2% 15% 80% 28.9 0.24 19% 24% 19% 38%
36.1 0.35 6% 3% 20% 71% 36.1 0.35 21% 24% 20% 35%
431 049 9% 4% 26% 60% 43.1 0.43 23% 25% 20% 31%

2-hexanone

E/N, E., m/z m/z m/z m/z E/N, E., m/z m/z m/z m/z m/z
Td eV 58 85 100 130 Td eV 43 58 71 99 114
7.4 0.05 1% 0% 2% 97% 7.3 0.05 9% 46% 7% 8% 30%
14.8 0.10 4% 1% 7% 88% 14.6 0.09 7% 49% 6% 8% 31%
220 0.17 4% 1% 11% 84% 21.9 0.15 6% 49% 7% 7% 31%
29.2 0.28 7% 1% 17% 75% 29.0 0.24 5% 48% 7% 8% 33%
364 043 13% 2% 27% 58% 36.1 0.33 6% 49% 8% 8% 29%
435 055 21% 5% 37% 37% 43.1 0.45 6% 51% 9% 8% 27%



NO* 02"
2-heptanone
E/N, E., m/z m/z m/z m/z m/z m/z E/N, Er, m/z m/z m/z m/z m/z
Td eV 58 72 85 99 114 144 Td eV 43 58 71 99 114
7.4 0.05 2% 0% 0% 1% 1% 93% 7.3 0.05 9% 46% 7% 8% 30%
14.9 0.09 10% 1% 1% 1% 12% 75% 14.6 0.09 7% 49% 6% 8% 31%
22.2 0.17 7% 2% 2% 1% 21% 67% 21.9 0.15 6% 49% 7% 7% 31%
29.5 0.27 10% 1% 2% 1% 31% 55% 29.0 0.24 5% 48% 7% 8% 33%
36.6 0.37 13% 3% 2% 3% 35% 44% 36.1 0.33 6% 49% 8% 8% 29%
43.9 0.53 18% 4% 3% 2% 41% 31% 43.1 0.45 6% 51% 9% 8% 27%
2-octanone
E/N, E., m/z m/z m/z m/z m/z m/z E/N, E., m/z m/z m/z m/z m/z m/z
Td eV 58 85 98 113 128 158 Td eV 43 58 71 85 113 128
7.4 0.05 1% 0% 0% 1% 0% 98% 7.3 0.05 7% 48% 8% 4% 5% 28%
14.9 0.10 5% 0% 1% 1% 9% 83% 14.7 0.09 5% 48% 7% 5% 5% 30%
22.2 0.18 6% 1% 2% 2% 17% 72% 21.8 0.15 4% 49% 7% 5% 6% 30%
29.5 0.29 7% 1% 3% 3% 24% 61% 29.0 0.25 3% 46% 7% 6% 6% 32%
36.8 0.41 11% 2% 3% 4% 31% 48% 36.1 0.34 4% 47% 7% 5% 7% 30%
44.0 0.55 13% 3% 4% 6% 33% 42% 43.1 0.46 4% 48% 8% 6% 8% 26%



