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HO(aq) + CH2CCH3CHO —» CH3COCH:0H (16.2%)
+ CH;COCHO (9.9%)
+ CHOCH:0H (5.1%)

(Product distribution taken from Schoene et al., 2014, a more extensive product study is
discussed in this publication)

Rate coefficient data
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AGRr® (aq): Aqueous phase thermochemical data not available. As well, gas phase
thermochemical data Hz° (g) are not available.

Comments
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(a) Product formation observed at 250 nm; c(methacrolein) = 2.4 x 107 to 18 x 10 M; N,O
saturated solutions, product spectrums were taken from a 5.5 x 10*M solution of
methacrolein, 3 ps after the pulse.

(b) Radicals generated by photolysis of H>O» solution at 248 nm, product detection at 436 nm,;
reference reaction: HO + SCN™ with In k(T) = (29.614+0.636) - (1900+190)/T M! s’
(according to Chin and Wine (1992)); for the recalculation, the selected temperature
dependence by Zhu et al. (2003) has been used; ¢(H202)=2 x 10° M, ¢(KSCN) =1 x 10
4 M, c(methacrolein) ranging from 5 x 10 to 1 x 10" M; the rate constants at 298 K were
determined from plotted data, as no specific temperature dependent value was given in the
publication; (b1): corrected rate constant, calculated by considering simultaneous diffusion
and first order chemical reaction; (b2): Arrhenius expression was calculated using the
given activation parameters; all experiments were repeated eight times for reproducibility;
pH is given as neutral.

(c) Radicals generated by photolysis of H>O> solution at 248 nm in a Teflon waveguide
photolysis system; reference reaction: HO + SCN™ with In k(T) = (29.614+0.636) -
(1900+190)/T M! s (according to Chin and Wine (1992)); for the recalculation, the
selected temperature dependence by Zhu et al. (2003) has been used.

(d) Radicals generated by continuous wave photolysis of H>O, solutions as described in
Monod et al.(2000), products were analyzed by HPLC-UV at 360 nm; reference reaction:
HO + 1-propanol with k(279 K)(HO + 1-propanol) = (2.7 £0.7) x 10° M!'s! (determined
by Monod et al., 2005); for the recalculation, the selected rate coefficient for the reference
reaction (k(279 K) = 2.56 x 10° M's™") has been used; experiments were performed in
unbuffered solutions; c(H202) = 8.0 X 10> M, c(methacrolein) = 5.0 x 10° M, ¢(1-
PrOH) = 1.0 x 10 M;

(e) Radicals generated by photolysis of H>O» solution at 248 nm, for detection, a cw laser
was used at 407 nm (laser flash photolysis long-path absorption setup (LP-LPA));
reference reaction: HO + SCN- with In k(T) = (29.614+0.636) - (1900+190)/T M! s°!
(according to Chin and Wine (1992)); for the recalculation, the selected temperature
dependence by Zhu et al. (2003) has been used; c(KSCN) = 1.59 x 10 M, ¢(H20,) =
1 x 10 M; Arrhenius expression was calculated from the given activation parameters

(el).
Preferred Values
Parameter Value T/K
k/Lmolts? 9.68 x 10° 298
k/Lmolts? 1.98 x 10" exp[-(1600)/T] 278 - 318
Reliability
A log k +0.24 298

A EaR +400 278 - 318



Comments on Preferred Values

Data from Buxton et al. (2000), Szeremeta et al. (2007), Gligorovski et al. (2009), Liu et al.
(2009) and Schoene et al. (2014) have been used for regression. Both the temperature dependent
and the room temperature data show considerable scatter around a factor of two. While the T
dependent determination by Gligorovski et al. (2009) indicate a higher rate coefficient, the
directly observed data from Buxton et al. (2000) as well as the rate coefficient determined by
Liu et al. (2009) agree quite well with the T dependences from Szeremeta et al. (2007) and
Schone et al. (2014). For the recommended rate constant as a function of temperature, the mean
of all determinations is suggested. The estimated uncertainty is estimated as A log k = +0.24 or
+50%.
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T-dependent rate coefficients for the reaction of methacrolein with HO radicals in aqueous
solution. For the regression, all data given in the plot has been considered.



