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This data sheet updated: 18" October 2007 (with revision of the preferred values).

NO; + HCHO — HNO; + HCO

AH’® = -57.1 kJ-mol™*

Rate coefficient data

k/cm?® molecule™ s Temp./K Reference Technique/ Comments

Absolute Rate Coefficients

(5.8 +0.4)x 107 300+1 Cantrell et al., 1985 (a)

(5.2 +0.9)x 10" 298 + 2 Doussin et al., 2003 (b)

Relative Rate Coefficients

(4.75+0.39) x 10" 298 +1 Atkinson et al., 1984 (c,d)

(7.2+1.1)x 10" 298 + 2 Cantrell et al., 1985 (d,e)

(1.15 £ 0.24) x 1078 295 + 2 Hjorth et al., 1988 (c,de,D
Comments

(a) NOs; radicals were generated in situ from the reaction NO, + O; — NO; + O,. NO; radical
concentrations were measured by differential optical absorption spectroscopy (DOAS), and the rate
coefficient derived from the concentrations of reactants and products measured by FTIR absorption
spectroscopy and by DOAS (for the NO; radical and NO,). The cited error is two standard
deviations of the four measurements of the rate coefficient using this experimental technique.

(b) NOs radicals were generated in situ from the reaction NO, + O3 — NO; + O,, in the presence of
CH;CHO. NOs; radical concentrations were measured by optical absorption at 662 nm, and the rate
coefficient derived from the concentrations of reactants and products measured by FTIR absorption
spectroscopy and (for the NO; radical) optical absorption using computer modeling.

(c) NOs radicals were generated by the thermal decomposition of N,Os.

(d) Relative to the equilibrium coefficient K for the reactions NO, + NO3 <> N,Os. The experimental
data are placed on an absolute basis by use of an equilibrium coefficient of K = 2.75 x 10 cm?
molecule™ at 298 K and 4.01 x 10™ cm® molecule™ at 295 K (IUPAC, current recommendation).

(e) NOs; radicals were generated in situ from the reaction NO, + O; — NOs + O..

(f) Note that while the equilibrium coefficient used in the data analysis of Hjorth et al. (1988) was
stated to be from Graham and Johnston (1978) (3.43 x 10" cm® molecule™ at 295 K), the value
used (Hjorth et al., 1988) was 1.88 x 10" cm® molecule™.

Preferred Values
k=5.5x 10 cm?® molecule® s at 298 K.

Reliability


http://iupac.pole-ether.fr/

Alog k = +£0.20 at 298 K.

Comments on Preferred Values

The relative rate coefficients measured by Atkinson et al. (1984), Cantrell et al. (1985) and Hjorth
et al. (1988) disagree by up to a factor of 2.4 when a consistent temperature-dependent equilibrium
coefficient for the NO, + NO; <> N,Os reactions is used to place the rate coefficients on an absolute
basis. The rate coefficients obtained by Cantrell et al. (1985) and Doussin et al. (2003) from
experiments in which NO; radicals were measured directly by optical absorption (and hence derivation
of the rate coefficient does not involve the equilibrium coefficient for the NO, + NO3; <> N,Os
reactions) fall within the range of the relative rate coefficients of Atkinson et al. (1984) and Cantrell et
al. (1985).

Accordingly, the preferred value of k = 5.5 x 10" cm® molecule” s at 298 K is based on the
absolute rate measurements of Cantrell et al. (1985) and Doussin et al. (2003). While no temperature
dependence of the rate coefficient has been measured to date, by analogy with the NO; radical reaction
with CH;CHO a pre-exponential factor of ~2 x 10 cm® molecule™ s™ is expected, and hence k(NO; +
HCHO) ~2 x 10™"? exp(-2440/T) cm® molecule™ s

D and 'O isotope effects have been measured by D’Anna et al. (2003) and Fielberg et al. (2004).
This reaction proceeds by H-atom abstraction.

NO; + HCHO — HNO; + HCO
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