Hydroperoxides (H 2O 2, CH 3OOH, ROOH) 

Hydrogen peroxide (H2O2) is almost solely formed from the self-reaction of HO2 radicals3.21 and can thus serve as sensitive indicator for HOx chemistry in the atmosphere. Furthermore, it is an important oxidant of sulfur compounds in the aqueous phase. Due to its high solubility it can deposit efficiently, both wet (23%) and dry (16%), but also photolyze (31%), or react with OH (30%). The contribution of each pathway to the total sink in the troposphere as calculated by MATCH (T63) is given in brackets. It is noted, however, that the photochemical pathways can lead to substantial recycling to re-form H2O2 so that deposition has to be regarded as more important than suggested by these numbers. The tropospheric average photochemical lifetime of this compound is calculated to be 1.7 days; taking into account deposition processes it decreases to about a day. 

	

	Figure 3.30: Calculated annual zonal mean distributions of some oxygenates (in nmol/mol). Results are from the T63 run.


Methyl hydroperoxide (MHP, CH3OOH) is about 100 times less soluble than H2O2 and is therefore more efficiently transported into the upper troposphere by convection. It has been suggested that photolysis of CH3OOH injected into the upper troposphere by convection can provide a large source of HOx radicals in this region (Chatfield and Crutzen (1990); Jaeglé et al. (1997); Prather and Jacob (1997)). The production rate strongly depends on NOx concentrations, since the formation reaction CH3O2 + HO2 is in competition with CH3O2 + NO. The average tropospheric lifetime of MHP is about one day (22h). 

Higher hydroperoxides are also formed from other peroxy-radicals, but their chemistry (i.e. products of the OH or photolysis reaction) is only poorly known. Therefore, in most cases, the same reaction rates (for ROOH+OH and ROOH+h[image: image1.png]


) are assumed as for CH3OOH. An interesting group of peroxides are the [image: image2.png]


-hydroxy-hydroperoxides3.22 formed in the oxidation of isoprene under low-NOx conditions. Due to the additional hydroxy-group they are much more soluble, and due to the remaining double bond also more reactive than other hydroperoxides, but considerable uncertainties are associated with these two properties. These hydroperoxides could provide an efficient loss of carbon in the oxidation chain of isoprene 

