Geophysical Research Abstracts
Vol. 19, EGU2017-11478-2, 2017 EG U
EGU General Assembly 2017

© Author(s) 2017. CC Attribution 3.0 License.

Reactive nitrogen chemistry in aerosol water as a source of sulfate during
haze events in China

Yafang Cheng (1), Guangjie Zheng (1,2), Chao Wei (1), Qing Mu (1), Bo Zheng (2), Zhibin Wang (1), Meng Gao
(3,4), Qiang Zhang (5), Kebin Wang (2), Gregory Carmichael (3,4), Ulrich P6schl (1), Hang Su (6,1)

(1) Max Planck Institute for Chemistry, Multiphase Chemistry Department, Mainz, Germany (h.su@mpic.de), (2) State Key
Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China., (3) College of Engineering, University of lowa, lowa City, IA 52242, USA., (4) Center for Global and
Regional Environmental Research, University of lowa, Iowa City, IA 52242, USA., (5) Center for Earth System Science,
Tsinghua University, Beijing 100084, China., (6) Institute for Environmental and Climate Research, Jinan University,
Guangzhou 511443, China.

Fine-particle pollution associated with winter haze threatens the health of more than 400 million people in the
North China Plain. Sulfate is a major component of fine haze particles. Record sulfate concentrations of up to
~300 pug m—3 were observed during the January 2013 winter haze event in Beijing. State-of-the-art air quality
models that rely on sulfate production mechanisms requiring photochemical oxidants cannot predict these high
levels because of the weak photochemistry activity during haze events. We find that the missing source of sulfate
and particulate matter can be explained by reactive nitrogen chemistry in aerosol water. The aerosol water serves
as a reactor, where the alkaline aerosol components trap SO», which is oxidized by NO; to form sulfate, whereby
high reaction rates are sustained by the high neutralizing capacity of the atmosphere in northern China. This
mechanism is self-amplifying because higher aerosol mass concentration corresponds to higher aerosol water
content, leading to faster sulfate production and more severe haze pollution.
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