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* Degradation and conversion processes of Setup Competition kinetics "y
organic compounds are often initiated by L
radical reactlons._ easurement H,0, + hy & 9x .OH S ’ K
* These can occur in the gas phase as well cell OH + H,0, —* HO, + H,0 . e © T
as in the agueous phase of the L OH+RH — R-+H,0 | (SCN)” ‘
troposphere, which is formed by cloud trigger R-+0,  —* RO, 5000 | \ O
drop_lets, fog, h_age, taln or hylgro.scoplc lens ‘ Gl SR < e — |
particles containing ‘aerosol liquid water e — HOSCN-- <= OH- + SCN. 4000 |

(ALW)'.
* As a result of biogenic or anthropogenic

SCN- + SCN- == (SCN), -

| photodiode K 2x (SCN),~ —> (SCN), + 2x SCN-
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sources oxygenated organic compounds oscilloscope processing I
are omnipresent in the troposphere. . radical };mo j\r?rtr)ts OrECUrsors o0 o o o
* In the present study, the temperature- | A0 e 4o [H0,]= 26104 M Wavelength /nm
dependent rate constants of the OH radical radical [SCN]=2%x10°M  Fig. 2: Spectra of different radical species.
reactions with oxygenated organic Fig. 1: Laser Photolysis Long Path Absorption setup. (Behar et al., 1970; Herrmann et al., 2010)
compounds in the aqueous phase have | | | - o
been investigated. (Schaefer and * The OH radical rate constant was determined by using a competition kinetic method.
Herrmann, 2018) » Thiocyanate anion was used as reference reactant. (Behar et al., 1972)
Results
Competition kinetic method - Internal absorption effects Temperature dependencies
o o  The T-dependencies were calculated by using the updated reference rate constant
.Ue- ve- 0.084
1.9¢-7 | 0.08 - ooez | | from Zhu et al., 2003.
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Fig. 3: Internal absorption effect and the consequent Fig. 4: Absorbance time profile of (SCN),~ . HSC)K,OH Sropan-2-one (1.2 + 0.1) x 1011 11 + 2
Initial OH radical concentration change 30 31 32 33 34 35 36
T!/10° K* (3.3 +0.1) x 1010 8+1
_ o Fig. 7: Arrhenius plot of the investigated temperature-dependent (1.9+0.1) x 1010 74
* Once, the organic reactant absorbs at the excitation wavelength A = 248 nm the hydroxyl radical reactions.

OH radical concentration decrease.

e The dataset from Ervens et al., 2003 was recalculated to characterize the | |
influence of the internal absorption effect of 2-Propanone (Acetone) (e,4,m =11.5 * Resulting pre-exponential

L mol-X cm) factor (A) and activation 5 P ranet o
energy (E,) from the - DOEANGH e Aon
B saseAA T /K investigated reactions & 2
T e AO corrected 50 318 308 298 288 283 . . . . ] n
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1__ g 8 B 7.826 :\é (5.4+0.1) x 10 R Fig. 8: Arrhenius plot of the investigated diols with hydroxyl radical
- e = 51 —_| 7806 reactions.
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[2-Propanone]/[SCN] T 0% K? Structure activity relationships (SAR)
Fig. 5: Ratios of A,,/A, vs. [2-propanone]/ Fig. 6: Arrhenius plot of the OH radical reaction o _ _ _
[SCNT considering and omitting the with Acetone (data taken from Ervens et * Prediction methods for OH radical rate constants in aqueous solution based on
Internal absorption of Acetone. al., 2003). structure activity relationships (SAR) have been developed by Minakata et al., 2009

and Doussin and Monod, 2013.
« The rate constants show no significant change due to the variation of the

. - « The comparison of the
experimental conditions. ————————{ - Experiment
s Minakata ot al., 2009 measured and the calculated

2-Propanone === Doussin and Monod, 2013 .
H,0, KSCN Reactant | [OH], change Knot corrected S Change _ . OH radical rate constants by
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2,3-Dihydroxypropanal under- or over-estimation.
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- v, . .« " " . ; . * Fig. 9: Comparison of measured and calculated OH radical functional group parameters
I Temperature dependent reactions of oxygenated organic compounds with the OH rate constants in the aqueous solution at T = 298 K. and group rates.
s T radical in the aqueous phase have been studied. ‘ .
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