Are Ketohydroperoxides from Isoprene Ozonolysis a Missing Major Source of Tropospheric OH?
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ABSTRACT
This is the Ozonolysis is a central oxidation pathway for biogenic unsaturated volatile organic compounds (VOCs), leading to highly oxygenated molecules (HOM) and secondary organic aerosol (SOA) formation, often exceeding yields from OH or NO3 chemistry. [1] Its role is further amplified in biomass burning plumes, where abundant unsaturated compounds and enhanced ozone production strongly affect air quality. [2] Ozonolysis proceeds through the formation of a primary ozonide (POZ), which predominantly decomposes to yield Criegee intermediates (CIs), well known for their central role in tropospheric oxidation and SOA formation. [3,4] 
An alternative pathway, however, involves POZ isomerization leading to ketohydroperoxide (KHP) formation. This mechanism was first proposed theoretically [5] and later confirmed experimentally [6] for ethylene, and more recently in 1-hexene ozonolysis. [7] While KHPs are established in combustion, they are generally overlooked in the atmosphere due to insufficient energy to cleave the O-O bond. Yet, the exothermicity of ozonolysis may provide enough internal energy to drive rapid O–O scission, yielding OH, the key oxidant of the atmosphere.
To test this hypothesis, we investigated the ozonolysis of isoprene, the most abundant biogenic VOC and a key system for HOx recycling. Experiments were conducted at the SOLEIL synchrotron (France) and the Hefei synchrotron (China) using a laminar flow tube reactor and product characterization via photoelectron–photoion coincidence (PEPICO) spectroscopy, supported by high-level quantum chemical calculations. We will present preliminary results providing direct spectroscopic evidence of KHP formation and quantification during isoprene ozonolysis, pointing to a potentially missing OH source in the troposphere
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