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: « The kinetic behaviour of the Fenton-type reactions was studied by EPR

; + The rate constant k,,, of the Fenton reaction at pH 4.5 was calculated
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Introduction

» Reactive oxygen species (ROS) such as OH, HO,, O,,, or RO, radicals as well as peroxides occur in the tropospheric  soAformation Deliquescent particles “ :
multiphase system both in the gas phase and in the aqueous phase (e.g., clouds, fog, and deliquescent aerosols). [1,2,3,4] A "@O@@ — ~
+ Peroxides and short-lived ROS are important drivers of secondary organic aerosol (SOA) formation in the troposphere. [1,5] ) DO h .;'
+ An important source of ROS in the aqueous phase is the Fenton reaction, in which dissolved iron, e.g. from dust emissions, s % Roo =4 FE(") HO", RO', R Cloud o
reacts with peroxides such as hydrogen peroxide (H,O,) to form OH radicals. [6,7,8] 1 1 processing . .
« The different acidity (pH) in the aqueous phase influences numerous processes, such as reactivity and the nature of ) b)) ’
. . L Chemical |7/
chemical reactions. [6] aging
: . ) . Dust VOC Emissions .
. Wh||e many etudlee have been conducted on the mechanlem of the Fenton reaction and the fate of ROOHSs, only a few Fig. 1: ROS formation by Fenton reaction in the
studies have investigated the effects of pH under atmospheric conditions on the system. [6,7,9] atmosphere, adopted from Tong et al., 2017 [5].
EPR experiment Aqueous phase bulk reactor experiment
Scavenging of OH and quantification by EPR method Scavenging of OH and quantification by GC-MS method
* Formed ‘OH scavenged by Fefll) + Hi0y —= ‘OH +°OH + Fe(ll ] oo + The "OH formed reacts in the presence
DMPO spin-trap, which forms a OH  + O —_— )k of 1x102 M propanol-d; to form
stable radical adduct (Fig. 2). [10] acetone-ds.
« DMPO-OH adduct generates “3°>O “oH “3°>O\ + Acetone-dg was derivatized by 2 x 102 M
EPR-detectable signal. Hie” N He” N7 TOH c)LCD, . (o-(pentafluorobenzyl)-hydroxylamine)
+ The Fenton reagent of 5% 106 M i (’) and analyzed by GC-MS. [11]
Fe(ll) is mixed with up to 9% 10 B . NH; N\ cn3 » The Fenton reagent of 5x10¢ M Fe(ll)
M H,O, in a 1 mL flask in the bMPo DMPO-OH Acetoneds  PFBHA CD, is mixed with 2.5x 105 M H,0, in a 150
presence of 2 X 102 M DMPO. Fig. 2: Adduct formation from the Fenton reaction. Fig. 3: OH ging and derivatization reacti mL batch reactor.
pH-dependent measurements using the EPR Kinetic study of the classical Fenton reaction by EPR
e 1o * In the Fenton reaction between * The kq for the classic Fenton reaction were calculated using the slope of DMPO-
e e H,0, and Fe(ll), lowering the pH OH concentration-time profiles at constant Fe(ll) and DMPO concentrations with
- 3 from 4.5 to 2, results in a weaker the different H,O, concentrations.
:. { EPR signal. el (M0 M | kit | R
37 * The change in the detected sose 4 MOJ=25x100 L 9.5x 10 52+0.1x10° 0.96
gromet DMPO-OH adduct concentration i

1.5x10° 9.8+0.1 x10° 0.93
2.5x10° 1.2+0.1 x 102 0.94
4.5x10° 8.9+0.1 x10° 0.94

50x107

due to a lower pH limits its use for
| , . , . . the rate constant determination.
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g . Timetd ave ot B To verify the obtained data by
ig. 4: Measured concentration-time-profiles of
DMPO-OH.adduct at different pH values using EPR_’ a GC_MS method  was 1066 . App|ymg the k1st values against
EPR technique. applied for comparison. : )
R R T rr PR e the H,O, concentration yields the
. Time (5] second-order rate constant:
pH'dependent measurements using the GC-MS Fig. 6: Measured concentration-time-profiles of _ + RIS
e DMPO-OH  adduct at different H,0, Kang =67 £ 297 L mol"'s
v e ) -
. t Rt + Increasing the pH value in the concentration at pH = 4.5.
80x10° = pH=2 .
Tie i1} i P Fenton reaction shows also a  Fjrst measurements on organic hydroperoxides by EPR at TROPOS
o] R ELELF M difference in the OH radical yield.
Pt i ' owoon |1 « A more complex spectrum was

e i‘:,{'- obtained by using an organic

hydroperoxide (ISOPOCH)

[Acetone dal [mol L")

[ pH L kst R

f‘ 2 1.9+0.02x10% 093 instead of H,0, (Fig. 7).
00l 3 2.4 +0.01 x10° 0.99
O 1000 2000 3000 4000 5000 6000 7000 8000
Time [s] 4 25+0.01 x 103 0.99 OOH OOH
Fig. 5: ion-time-profiles of B 7.0+0.07 x10° 0.71 - M
acetone-dg at different pH values using GC-MS T M P HO \ OH
technique. Field [G] ’
Fig.7: EPR spectra of radical adducts 1.2-1S0PO0H 4315000
from reaction of ISOPOOH with Fe(ll) in the Fig.8: Two isomers of isoprene
+ The kqq rate constants show a similar change when increasing the pH presence of the spin-trapping agent DMPO. hydroxyhydroperoxide (ISOPOOH).

between 2 and 4. ]
* The dashed vertical lines show the DMPO-OH adduct (blue) and the DMPO-

» Further detailed studies on pH dependence are required. OR adduct from a carbon-centered radical (green).
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