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Carbonyl oxides or Criegee intermediates are important transient species
formed in the reactions of unsaturated hydrocarbons with ozone. Although
direct detection of Criegee intermediates has recently been realized, the
main atmospheric sink of Criegee intermediates remains unclear. Here we
report ultraviolet absorption spectroscopic measurements of the lifetime
of the simplest Criegee intermediate CH,00 at various relative humidity
levels up to 85% at 298 Kelvin. An extremely fast decay rate (~ 5000 per
second) of CH,O0 was observed at high humidity. The observed quadratic
dependence of the decay rate on water concentration implied a
predominant reaction with water dimer. Based on the water dimer
equilibrium constant, the effective rate coefficient of the CH,00 + (H,0),
reaction was determined to be (6.5 £ 0.8) x 10722 cm? s™. This work would
help modelers to better constrain the atmospheric concentrations of
CH,00.

authors did not observe any sig-
nificant reaction of CH,00 with
water (rxn. 1) and set an upper
bound for the rate coefficient #,
of 4 x 107 em?® s7! (J). Using sim-
ilar technique, Taatjes et al.
measured the rate coefficient of
the reaction of anti-CH,CHOO
with water to be (1.0 = 0.4) x
10 em? s7, but still could not
observe the reactions of water
with CH,00 and syn-CH,CHOO
(2). Stone et al. reported k, < 9 x
1077 em® s by measuring the
laser-induced fluorescence of
H,CO, a product in the CH,00
reaction system (7). Ouyang et al.
reported &, = (2.5 = 1) x 1077 cm?
sec”, determined in a relative
rate experiment monitoring NO,
production (8).

Evidence for significant reac-
tivity of CH,00 with water has
been reported in C,H, ozonolysis
experiments (9, I10), despite a
large scatter in the reported rate
coefficient (1077 to 1072 cm?® s77)
(11-13). Berndt et al. (14) investi-
gated H,SO, formation from SO,
oxidation in C.H. ozonolvsis at
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Possible atmospheric sinks of CH,O0

Co-reactant K.\ Assumed Number Kegr
(cm3 sec™!) | Concentration? |  density? (sec™!)
(cm™)

(H,0), |(5.9x10712)2|  H;>38% >1.8x10'* | >1000
SO, (4x10~11)b 50 ppb 1.2x1012 50
NO, (7x10712)P 50 ppb 1.2x1012 9

carboxylic | (1x10-10)¢ 5 ppb 1.2x101! 12
acids

>0. Welz et al. Science 335, 204-207 (2012).
¢O. Welz et al. Angew. Chem. Int. Ed. 53, 4547-4550 (2014).



Simplest Cl: CH,00

CH,00
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Direct Kinetic Measurements of Criegee Intermediate (CH,0O)
Formed by Reaction of CH 5l with O,

Oliver Welz et al.

Science 335, 204 (2012);
DOI: 10.1126/science.1213229
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Figure S$13. Time profiles of CH,00 for low and high water concentrations. The decays are essentially

identical (see Fig. S12), but the shape of CH,OO is slightly different at high [H,O].
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