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(a) Individual reaction of SO, and NO,
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Figure 1 Reaction mechanism proposed for the synergistic reaction between SO, and NO,
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Figure 2 (Color online) The proposed mechanism for the impact effect
of alumina seeds on SOA size distribution™*’
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Figure 3 The proposed mechanism of heterogeneous reaction of anthracene on mineral dus
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Current progress towards the heterogeneous reactions on mineral
dust and soot

MA QingXin, MA JinZhu, CHU BiWu, LIU YongChun, LAI ChengYue & HE Hong

State Key Joint Laboratory of Environmental Simulation and Pollution Control, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing 100085, China

Haze is a phenomenon of visibility degradation caused by the extinction effects of atmospheric particulate matter (APM); these
extinction effects are related to physicochemical properties of the aerosol particles. Therefore, the study of heterogeneous reactions on
APM is relevant to establishing the formation mechanisms of haze. We review the latest research on heterogeneous reactions on
mineral dust and soot particles. We discuss the effects of heterogeneous reactions on sources and sinks of trace gases, the formation of
secondary aerosol, and the hygroscopic behavior of particles. We also summarize reactions relevant to haze formation. A synergistic
effect occurs for coexisting gases involved in interface reactions. O, plays a critical role in surface oxidation, while adsorbed organic
species in soot support photo-oxidation. A number of important chemical reactions occur during humidification—dehumidification
processes in mixed particles. Another relevant reaction mechanism is that weak acids replace strong acids. Finally, there is an enhancement
effect of secondary aerosol on the hygroscopicity of APM. These results are not only useful for understanding heterogeneous reactions on
APM, but also reveal some of the underlying mechanisms of haze formation in the coal producing areas of China.
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