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Evaluating the degree of oxygenation of organic aerosols during foggy and
hazy days in Hong Kong using high-resolution time-of-flight aerosol mass
spectrometry (HR-ToF-AMS)

(Yongjie Li', Berto Paul Yok Long Lee', Chak K. Chan"?)
! Division of Environment,
? Department of Chemical and Biomolecular Engineering,
Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong, keckchan@ust.hk

Abstract: The role of aqueous-phase chemistry in the formation of secondary organic aerosols (SOA) is
still poorly constrained. Here we present observation results of the degree of oxygenation of organic
aerosols (OA) based on high-resolution time-of-flight aerosol mass spectrometer (HR-ToF-AMS)
measurements made at a coastal site in Hong Kong from late April to the end of May, 2011 for 37 days.
Two foggy periods and one hazy period were chosen for detailed analysis to compare the changes in degree
of oxygenation of OA due to different processes. The Extended Aerosol Inorganic Model (E-AIM)
predicted fine particle liquid water content (LWCs,) was up to 85 pg/m’ during the foggy days. Particle
concentration as measured by the HR-ToF-AMS was up to 60 pg/m’ during the hazy days. The degree of
oxygenation of OA, as indicated by several parameters including fraction of m/z 44 in organic mass spectra
(f44), oxygen to carbon elemental ratio (O:C), and carbon oxidation state was evaluated against odd oxygen
(Ox) concentration, LWCs, ionic strength (IS), and in-situ pH (pHis). Results suggested that for the hazy
period, the high concentration of OA (on average 11 pg/m3) and the high degree of oxygenation were
mainly due to gas-phase oxidation. During the foggy periods with low photochemical activities, the degree
of oxygenation of OA was almost as high as that in the hazy days and significantly higher than that during
non-fog/non-haze days. However, the evolution of OA behaved quite differently in these two foggy periods.
The first foggy period in late April and early May had larger LWCg, and lower Oy concentration and the OA
had more semi-volatile oxygenated organic aerosols (SVOOA) as resolved by positive matrix factorization
(PMF). The second foggy period in mid-May had higher Oy concentration and lower LWCjy,, and produced
more low-volatility oxygenated organic aerosols (LVOOA). Examination into the particle-phase
constituents suggests that partitioning may be the dominating process that incorporates oxygenated species
into the particle phase for the first foggy period, while oxidation may be the dominating process for the
second foggy period. Both physical and chemical processes are important in multi-phase mechanisms for
oxygenated organic acrosol formation.
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Recent research advances of PM, s monitoring and sampling techniques

(77, (Tsai, Chuen-Jinn))
BT A IR TR, #rtl, 604 30010

Abstract: Accurate sampling and analysis of PM,s is essential to determine the compliance with
promulgated ambient PM; s standards and identify the sources of PM,s pollutants. USA PM,s FRM
(federal reference method) manual samplers or FEM (federal equivalent method) monitors are commonly
used but there are still rooms to improve the accuracy. In several air monitoring stations in Taiwan, it was
found PM; s concentrations are over-estimated by the VEREWA-F701 BAM (beta attenuation monitor) by
as much as 58.4 %, and 28.4-29.8 % by the earlier version of the Met-One BAM-1020s (without FEM
designation). In this talk, reasons why PM, s concentrations are overestimated by automatic beta attenuation
monitors, including positive artifacts due to acid gas adsorption by the glass fiber filter tapes used in the
monitors, aerosol water content and volatilization loss of inorganic semi-volatile species will be presented
(Liu et al., 2013a). Then the size-selective inlets of current manual PM samplers, including impactors and
cyclones, will be reviewed and problems associated with particle bounce, evaporation loss, ambient relative
humidity and substrate coating conditions will be discussed. It was found that the BGI VSCC (very sharp
cut cyclone) has a better solid particle loading performance than that of the WINS impactor and oil-coated
Teflon substrates are capable of resolving solid particle loading problems in impactors (Tsai et al., 2012).
The results of using the newly developed MFPPS (multi-filter PM;¢-PM, s sampler) in NCTU (Liu et al.,
2011) to determine artifacts during filter sampling and conditioning of PM, s manual samplers will be
presented. The evaluation of PM; s monitoring accuracy of the Model 1405-DF TEOM-FDMS, which is
capable of correcting for positive and negative PM, s artifacts, will also be presented. For obtaining
accurate size-classified aerosol samples, a newly developed 10-stage NCTU micro-orifice cascade impactor
(NMCI, 56 nm to 10 m) which contains new nozzle plates with smooth nozzle shape made by the LIGA
(Lithography, Electroplating, and Molding) process, will be introduced (Liu et al., 2013b). The laboratory
and field comparison test results showed the NMCI outperforms the widely used micro-orifice uniform
deposit impactor (MOUDI, MSP Model 110).

Keywords: PM,s, sampling artifacts, impactor, cyclone, PM sampling, monitoring
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Aerosol optical properties over different regions of China measured by
CARSNET

Huizheng CHE", Xiangao XIA, Xiaoye ZHANG ! Yaqiang Wang(initial surname)l, Xiaochun ZHANG®,
Junying SUN !
! Chinese Academy of Meteorological Sciences, Beijing 100081, China
? Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing, China, 100029
3 Meteorological Observation Centre, CMA, Beijing 100081, China

Abstract : Aerosol optical properties such as aerosol optical depth (AOD), Angstrom Exponent, single
scattering albedo, volume size distribution, phase function, radius of fine and coarse particls at Beijing have
been retrieved by using Cimel sunphotometer measurements of China Aerosol Remote Sensing
Network-CARSNET. The results show different aerosol optical properties over different regions of China.
Validation of CARSNET’s retrieval results has been done comparing with the simultaneous measurements
of AERONET ones. There is good consistency between two networks’ result, which indicates CARSNET

data quality can be assured to be used by satellite validation, modeling input, and aerosol climatology
studies.

Keywords: CARSNET, aerosol, optical property
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Study on a continuous air pollution event in Jiangsu and Anhui provinces

on the basis of satellite remote sensing and field observation data
Chen Ye-xin', Zhu bin', Hou Xue-wei', YIN Congl( (School of Atmospheric Physics, Nanjing University of
Information Science and Technology, Nanjing 210044)

Abstract: From 8 to 11 June 2012, a serious air pollution event occurred in Jiangsu and Anhui provinces.
On the basis of MODIS satellite aerosol production, meteorological data, and fire spot data, using
HYSPLIT backward trajectory simulation, the variation features of Aerosol Optical Depth(AOD), Fine
Mode Fraction(FMF) and Air Pollution Index(API) was investigated, to inferring the possible causes of the
air pollution event. The study indicated that, in Jiangsu and Anhui provinces, during this process, most of
time, the visibility was less than 10km, the relative humidity was below 90%, and there was a significant
increasing in API and AOD. During the event, the defined Regional Fine Mode Fraction(RFMF) was
calculated to get to the value of 0.79, and the ratio of high value of FMF was 74.8%, which meant the
major pollutants in air was the aerosol fine particles which was produced by human activities. The
atmosphere was stable in Jiangsu and Anhui provinces, providing an inconvenient condition to the diffusion
of pollutants. Between Jun.8 to Jun.11, in Jiangsu and Anhui provinces(especially in north area), lots of fire
burning spots were detected by MODIS sensor, which suggested that biomass burning had been happened
repeatedly and provided an abundant source of pollutants. Backward trajectory analysis indicated that the
air mass mainly originated from west, which passed through the region with the air pollutants from biomass
burning. In addition, local circulation was not conducive for the diffusion of air pollutants, all of factors led
to the air pollution event.

Key words: MODIS, Air pollution, AOD, FMF
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PM,s and PM1q., 5 chemical composition and source apportionment near a
Hong Kong roadway

(Y. Cheng™™“", 8. C. Le¢‘, Z. L. Gu®, K. F. Ho", Y. W. Zhang®, Y. Huang®, J. C. Chow™"*, J. G. Watson “"*,
J.J. Cao® and R. J. Zhang’ )

“ Department of Environmental Science and Technology, School of Human Settlements and Civil
Engineering, Xi’an Jiaotong University, No.28 Xianning West Road, Xi'an, Shaanxi, 710049, China
b State Key Laboratory of Loess Quaternary Geology, Institute of Earth and Environment, CAS, Xi’an,
Shaanxi, 710075, China
¢ Department of Civil and Structural Engineering, Research Center for Environmental Technology and
Management, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong
4 School of Public Health and Primary Care, The Chinese University of Hong Kong
¢ Division of Atmospheric Sciences, Desert Research Institute, Reno, Nevada, USA
! Key Laboratory of Regional Climate-Environment Research for Temperate East Asia, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing, 100029, China
*Corresponding author. Tel.: 029-83395078
E-mail address: chengyan@mail.xjtu.edu.cn

Abstract: Twenty-four-hour PM; 5 and PM,, samples were collected simultaneously at a highly-trafficked
roadside station in Hong Kong every sixth day from October 2004 to September 2005. Mass concentrations
of PM;5, PMyg25 (or PMcgarse, defined as PM;g— PM,s), organic carbon (OC), elemental carbon (EC),
water-soluble ions, and up to 25 elements were determined. Investigation on the chemical compositions and
potential sources of aerosols shows distinct differences between PM, s and PM o, 5. Annual average mass
concentration was 55.4+25.5 pg m” and 25.9+15.5 ng m” for PM,s and PMq.5s, respectively. EC, OM
(OM=0Cx1.4), and ammonium sulfate (NH4),SO, comprised over ~82% of PM, s accounting for ~29%,
~27%, and ~25% of the PM, s mass, respectively. Low OC/EC ratios (less than 1) in PM, s suggested
influence from fresh diesel-engine exhaust. Seven factors were resolved for PM, s data by Positive Matrix
Factorization (PMF) Model, including vehicle emissions (~29%), secondary aerosol (~27%), waste
incinerator/biomass burning (~23%), residual oil combustion (~10%), marine aerosol (~6%), industrial
exhaust (~4%), and resuspended road dust (~1%). PMjg,s showed significant difference in chemical
composition as compared to PM, 5, with geological material and trace elements being the most abundant
components (~28%), followed by unidentified material (~26%), OM(~12%), sea salt (~10%), and
ammonium nitrate (NH4NO3, ~10%). EC and (NH4),SO,, the major components (>54%) in PM, 5, each
accounted for only ~7% of PM1o, 5. Average OC/EC ratio in PMj¢,5 was 7.8£14.2, suggesting the impact
from combustion sources other than vehicular exhaust. The sources for PMj¢,s comprised of ~20%
vehicle-related resuspended dust (e.g., tire dust/brake linear/petrol evaporation), ~17% local resuspension
road dust, ~17% marine aerosol, ~12% secondary aerosol/field burning, ~11% vehicle emissions, and
~23% unidentified material.

Key word: PM; 5, PMj ., 5, roadside monitoring
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Characteristics of atmospheric visibility and its affecting factors in five
typical cities across the Taiwan Strait

(Junjun Deng (Y521 1%), Ke Du (#17]))
Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China
CH R L B iy 5 70y, JR T, 361021)

Abstract: The rapid industrial development and urbanization has lead to increasing particulate matter
pollution over the region across the Taiwan Strait, which has significant impacts on atmospheric visibility
degradation. Long-term visibility trends in five typical cities across the Taiwan Strait (i.e., Xiamen and
Fuzhou in the Western Taiwan Strait (WTS) region and Taipei, Taichung and Tainan in Taiwan) and its
correlation with air quality and meteorological conditions were investigated by using visibility and
meteorological data during 1973-2011 and critical air pollutant data during 2009-2011. Average visibilities
in the WTS region were better than those in Taiwan for the period 1973-2011, with an average of 16.8, 16.6,
8.5, 10.3 and 9.0 km in Fuzhou, Xiamen, Taipei, Taichung and Tainan, respectively. Decline trends with
decreasing rates of —0.5-—0.1 km/yr existed in all the cities except Taipei, which had an improvement in
visibility after 1992. All seasons had decreasing trends during the last 39-year period except in Taipei. The
WTS region had the worse change trend comparing with Taiwan. No statistically significant weekend effect
in visibility is found over the region. Visibilities were better in summer and autumn, while worse in winter
and spring. Correlation analysis revealed the significant negative correlations existed between visibility and
NO2 and particles PM10 and PM2.5; PM2.5 played an important role in visibility degradation. High
temperature and low pressure is beneficial for better visibility. Principal component analysis further
confirmed the impacts of high concentrations of air pollutants and stable synoptic systems with high
pressure and low temperature on poor visibility in the region. In addition, case studies highlighted
characteristics and potential causes of typical regional low visibility episodes over the region.

Keywords: Atmospheric visibility, Air pollutant, Meteorological parameter, Principal component analysis,
Taiwan Strait
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The vertical distribution of aerosol optical properties in a serious haze
process.

DENG Tao"",WU Dui', DENG Xue-jiao', TAN Hao-bo', LI Fei' ,CHEN Huanhuan'*
(1. Institute of Tropical and Marine Meteorology, Guangzhou, China Meteorological Administration,
Guangzhou 510080,China2. Shantou Meteorological Bureau, Shantou 515000, China)

Abstract: In this paper, lidar was used to detect a serious haze process in the Guangzhou area. The aerosol
extinction coefficient and depolarization ratio were inversed, to analyze the impact of the boundary layer
structure evolution to the distribution of aerosol extinction coefficient profile. The results showed that
aerosol gathered below 1.5km. In haze day, the haze layer up to 1km, and 1.5km in the afternoon, but only
500m in the severe haze day. The aerosol extinction coefficient decreased linearly with height distribution,
and 1490m of the elevation in the cleaning process ,but exponentially decreasing and 789.5m of the
elevation in the haze process. The evolution of boundary layer could be well inversed from the change of
aerosol extinction coefficient profile. There was a maximum value of aerosol extinction coefficient at the
top of the residual layer. The aerosol depolarization ratio had obvious diurnal variation, and higher value in
daytime than in night ,and peak value in the afternoon. In this process, the depolarization ratio of water
cloud and aerosol was less than 0.2, the depolarization ratio of high cloud was greater than 0.3. The local
aerosol profile was close to the elterman profile only in the cleaning process.

Key words: lidar; aerosol extinction coefficient;haze; depolarization ratio
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The “Dual-Spot” Aethalometer: real-time source apportionment of fossil
fuel vs. biomass combustion aerosols

(G MOCNIK ', L. DRINOVEC ', P. ZOTTER *, A.S.H. PREVOT”’, C. RUCKSTUHL ", J. SCIARE *, J.-E.
PETIT*, R. SARDA ESTEVE *, A.D.A. HANSEN )
! gerosol d.o.o., SI-1000 Ljubljana, Slovenia, 2 Paul Scherrer Institut, CH-5232 Villigen, Switzerland
3 inNET Monitoring AG, CH- 6460 Altdorf. Switzerland
* LSCE CNRS-CEA-IPSL, F-91191 Gif-sur-Yvette, France
’ Magee Scientific Corp., Berkeley, CA 94704, USA

Abstract: Filter-based measurements of aerosol optical absorption are widely used to determine Black
Carbon (BC) concentrations in real time. Measurements at multiple wavelengths (Sandradewi 2008) can
identify the contributions from different combustion sources, separating ‘Black Carbon’ (BC) from ‘Brown
Carbon’ (BrC). These methods sometimes show non-linearity due to ‘loading effects’ of increasing aerosol
deposit on the filter (Gundel, 1984; Weingartner, 2003; Arnott, 2005; Virkkula, 2007). These effects are
highly variable and cannot be treated by static algorithms, either in post-processing of the data or fixed in
the instrument firmware. A dynamical and auto-adaptive approach is required, in order to capture the
details and variability of the aerosol optical properties and allow for accurate real-time source
apportionment.

We have developed a new Aethalometer®, Model AE33, in which two parallel sampling channels
collect the aerosol simultaneously at different loading rates. Combining the data from the two parallel
analyses eliminates the ‘loading effect’ and yields an accurate measurement of BC together with a
dynamical value of the non-linearity parameter which is indicative of aerosol properties. These analyses are
performed for multiple optical wavelengths spanning the range from 370 nm to 950 nm and with a time
resolution as rapid as 1 second. The results show greatly improved analytical performance for measurement
of BC. The instrument is network-ready and is designed for both research and routine monitoring
operations.

We present results from the use of this new instrument in urban and rural measurement campaigns in

Switzerland, France, Austria, and Slovenia. The data show high sensitivity and time resolution, with a
complete absence of loading artifacts. We have developed a real-time application based on a published
method (Sandradewi, 2008) for source apportionment to separate contributions of biomass and fossil fuel
combustion to ambient aerosols.
The diurnal concentrations of black carbon in Klagenfurt, Austria, show a two peak diurnal pattern: a
morning peak associated with traffic and an evening peak which starts as traffic dominated, but then
emissions from wood combustion start to dominate (Figure 1). The concentrations of all aerosolized
carbonaceous matter (CM) apportioned to fossil fuel combustion (CMg) inside the city show a distinct
enhancement when compared to the background station in the same basin. Wood-smoke, that is the
carbonaceous matter apportioned to wood burning (CMy,,) shows much smaller variation over the course of
the day.
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Figure 1. Diurnal variation of BC (top) and the fraction apportioned to wood combustion (bottom).

o
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The analysis of human activities impact on indoor air quality

Abstract: To investigate air quality deterioration in the indoor environment which human activities cause
and analyze the difference they contribute, which may supply the basic data for people engaged in indoor
activities scientific and improving indoor air quality. Five representative places in Xi 'an Jiaotong university
were selected for monitoring point during April 2012. Number concentration and PM; 5 mass concentration
changing were monitored at same time and human activities and related ventilation information were
recorded. The sampling results show that different human activities caused the different particle number
concentration and PM; s mass concentration. The dining hall particle number average concentration and
PM, s mass average concentration were 242266 particles-cm™ and 124.2 ug'm™, respectively. It's far higher
than other indoor activities, expect mop the floor. People should shorten working hours and enhance
ventilation to reduce risk during they exposure in high-risk environmental pollution, especially the higher
emissions of pollutants activity, such as cooking.

Keywords: human activities; number concentration; PM; 5
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Characteristics, distribution and source apportionment of polycyclic
aromatic hydrocarbons in fine particulate in Nanjing, China

(Jiabao He', Shuxian Fan'?, Fan Zu', Qingzi Mengl, Jian Zhang], Yu Sun')
1. Department of Atmospheric Physics, Nanjing University of Information Science and Technology, Nanjing
210044, China
2. Key Laboratory for Meteorological Disaster, Ministry of Education, Nanjing University of Information
Science and Technology, Nanjing 210044, China

Abstract: A study of 16 EPA priority polycyclic aromatic hydrocarbons (PAHs) associated with particulate
matter (PM,) in the ambient air in Nanjing was carried out from November 2009 to July 2010.Total PAH
concentrations during the sampling period were in the range of 25.91-102.25 ng/m’(average value:
58.09ng/m”), with relatively higher values in nighttime rather than daytime. Differing from other studies,
PM, ;-bound PAHs were found to be more abundant at suburban site , which was due to the sharp increase
in vehicle numbers for recent years in suburban along with the development of urbanization and the unique
industrial circumstance around the suburban site. What’s more, similarities between the profiles for two
sites were identified by using coefficient of divergence, predicting PAHs from the two districts have
common sources. Correlation analysis proved the PM; ;-bound PAHs mainly derived from combustion
activities and the species of BbF, Chr, Fla, InP, BeP, BghiP, all of which were vehicle markers, dominated
the PAH profiles. The average concentrations in four reasons were in the order of winter> spring>autumn
>summer, owing to both pollution sources local or external and meteorological factors. Apportioned by
Diagnostic ratios and Principal component analyses(PCA), yearly potential sources of PM; ;- bound PAHs
in Nanjing were traffic exhaust and coal consumption including coal combustion, coal gas production and
coke oven. During autumn, local emission provided a higher level of contribution with the source of
wood/biomass burning supplied. However, air masses in spring and winter were relatively aged and
influenced more by long range transport. Particulates in summer were diluted by Asian monsoon with much
degradation happened.

Key words: Concentration; Polycyclic aromatic hydrocarbons; Correlation; sources
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Continuous observations of water-soluble ions in PM, s over different
seasons in Beijing: Variability, ions formation, and aerosol acidity

(Guoyuan Hu', Yangmei Zhangz’*, Junying Sun’, Weili Lin®, Yun Yangz)
1. Wuhan University, Wuhan, China
2. Key Laboratory for Atmospheric Chemistry, Chinese Academy of Meteorological Sciences, Beijing,
China;
3. Meteorological observation Center, Beijing, China

Abstract :Hourly real-time measurements of water-soluble ions including sulfate, nitrate, ammonium,
sodium, calcium et al., in PM; s were employed at an urban station from June to December in 2009. The
average concentrations of total water soluble ions were 44 ug m>, accounting for 38% of PM,s mass
concentration. Monthly characterizations of these water-soluble ions in aerosol and gas phase were
summarized. The highest concentration also with highest sulfate is in July, lowest in September and
October. SO, and NOx concentration increase while decrease for O; in November related with heating
emission, low temperature, weak solar radiation. It is concluded that the average SO, oxidation ratio (SOR)
for the whole campaign is about 63%, with maximum (82%) in August and minimum in November. Both
nitrate oxidation ratio (NOR) and the mean mass ratio (in pg/m3) of NH3/NHx (NHR) were much lower
than that of SOR, which was 15% in average, maximum in July and minimum in November. The same
trend of NOR and NHR suggested that NHy (NH;+NH,") was also influenced by local sources and
underwent the same transformation process at the atmosphere. Dramatic diurnal pattern of SO,~, NO;™ and
NH," were monitored, but no obvious diurnal cycles for sodium, calcium and potassium were observed.
The analysis of the equivalents of cations to anions revealed the existence of the acidic aerosols in PM, 5 at
the urban site. Most of time, sulfate aerosol exists as NH4HSO,, large amount of anthropogenic emission
and photo chemically aged result in the acidic aerosol.

Key words: PM, s, water-soluble aerosol, SOR, NOR, acidic aerosol
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Effect of NH3; on the Formation of Indoor Secondary Pollutants from
Ozone/Monoterpenes Reactions

(Yu Huang °, Shun Cheng Lee “" Kin Fai Ho °, Jiaping Wang®, and Xinyi Niu“)

“ Department of Civil and Environmental Engineering,
Research Center for Environmental Technology and Management,

The Hong Kong Polytechnic University, Hung Hom, Hong Kong, China
bSchool of Public Health and Primary Care, The Chinese University of Hong Kong
*Corresponding author tel.: 00-852-27666011; fax: 00-852-23346389.
E-mail address: ceslee@polyu.edu.hk (Prof. S.C. Lee)

Abstract:D-limonene is one of the dominant terpenoids in indoor environment, which can be emitted from
cleaning products and air fresheners. D-limonene is prone to oxidation resulting in the formation of
secondary pollutants including secondary organic aerosol (SOA), hydrogen peroxide and organic peroxide
which can pose health risks on residents. In this study, we investigated the effect of ammonia (NH3) on the
formation of indoor SOA, hydrogen peroxide and organic peroxide from ozone/d-limonene reactions. The
experimental results demonstrated that the presence of NH3; (maximum concentration is 240 ppb) could
significantly enhance the yields of SOA from the ozonolysis of d-limonene, but it had negligible effect on
the production of hydrogen peroxide and organic peroxide. The maximum total particle number
concentration generated from the oxidation reactions was up to 1.3x10° #cm™ in the presence of NHs,
while it was 5.7x10* #cm™ which was 43% lower without NH;. The total peroxides concentration was
approximately 0.9 ppb with and without NHj existence. The maximum concentrations of hydrogen
peroxide and organic peroxide were 0.7 ppb and 0.2 ppb, respectively. The mechanism regarding to the
NH; effect on the generation of indoor secondary pollutants from ozone/d-limonene reactions was further
discussed.

Keywords: Indoor secondary pollutants; ozonolysis; ammonia effect; hydrogen peroxides and organic
peroxides
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Applying Aerosol Chemical Speciation Monitor (ACSM) real-time online
fast monitoring of the Chemical and organic Composition of induceing haze
fine particles

Jiang qi"*, Sun yelez*, Wang zifa’, Yin yan', Wang fei’
IKey Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration,
Nanjing University of Information Science & Technology, Nanjing 210044, China
“State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric
Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China
I Chinese academy of meteorological sciences, Beijing 100081, China

Abstract: The haze attacked our country in the vast areas of eastern region including Beijing frequently,
not only resulted in a wide range of air pollution, but also seriously harm to human health. The haze
formation is closely related to the chemical composition of fine particulate matter. This paper reports the
application of Aerosol Chemical Speciation Monitor (ACSM) in characterization of induced haze chemical
composition of fine particles including organic matter, sulfate, nitrate, ammonium, chloride and rapidly
estimating of atmospheric primary and secondary organic components in detail. The observational studies
of submicron aerosol species (PM;) in September, 2012 have found that the chemical composition of the
haze heavy pollution days and the cleaning days exhibiting significant differences. The organic is the main
chemical component of the PM;, the average contribution to PM; is ~70% in Cleaning days, but in heavy
haze pollution days, the contribution of secondary inorganic species increasing significantly, more than
50%.
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Observation and Analysis of Optical Properties of Atmospheric Aerosols in
Beijing Urban Area

(Jing Junshan'?, Zhang Renjian', Che Huizheng’, Wu Yunfei', Xia Xiangao®, Yan Peng’, Zhao Deming' )

" Key Laboratory of Regional Climate-Environment Research for Temperate East Asia, Institute of

Atmospheric Physics, Chinese Academy of Sciences, Beijing
? University of Chinese Academy of Sciences, Beijing

7 Key Laboratory of Atmospheric Chemistry, Centre for Atmosphere Watch and Services, Chinese Academy

of Meteorological Sciences, China
Y LAGEO, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing

7 Meteorological Observation Center of CMA, Beijing

Abstract: One year (from June 2009 to May 2010) measurements of PM, s, acrosol absorption coefficient
and scattering coefficient were analysed at an urban site in Beijing. Annual averages of PM, s, absorption
coefficient, scattering coefficient, single scattering albedo, mass absorption efficiency and scattering
efficiency were 67.39+66.23 pug m™, 63.73£62.06 Mm™ and 360.45+404.96 Mm™, 0.82, 0.78 m2 g and
5.55 m® g, respectively. With maximum during the night and minimum in the afternoon, absorption
coefficient and scattering coefficient showed the same diurnal characteristics while SSA displayed contrary
tendency. Wind reduced the impact of the aerosol optical properties on atmospheric visibility, but
sometimes airflow derived from the southeast of Beijing could cause absorption coefficient and scattering
coefficient increase in the summer and autumn. It was the accumulation of pollutants that resulting in the
rise of absorption coefficient and scattering coefficient and the visibility deterioration in summer, autumn
and winter while in spring, the airflows from the dust sources elevated the particulate concentrations
several times, but had limited effect on absorption coefficient and scattering coefficient. The frequencies of
haze in autumn was higher than other seasons and visibility exponentially decayed with increasing PM; s
concentration, which should be controlled lower than 64 pg m” to preserve the visibility more than 10 km.

Keywords: Aerosol absorption coefficient, Aerosol scattering coefficient, Haze
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Gas-particle Concentrations and Distribution of Polycyclic Aromatic
Hydrocarbon at Tropical Region of Southern Taiwan

2 IR B IS AE BV T AR A b B S SRR B - RN R R B R A

FUNG-CHI KO"?, JING-O CHENG"®, CHON-LIN LEE
(PTIZ e, i)
! National Museum of Marine Biology and Aquarium, Pingtung, Taiwan
? Institute of Marine Biodiversity and Evolutionary Biology, National Dong-Hwa University, Pingtung,
Taiwan
I Department of Marine Environment and Engineering, National Sun Yat-Sen University, Kaohsiung,
Taiwan

Abstact: The atmospheric concentrations and gas-particle partitioning of polycyclic aromatic hydrocarbons
(PAHs) were determined in the tropical region of southern Taiwan. The concentrations of total suspended
particulates (TSP) and total PAH (t-PAH; gas+particulate) ranged from 1.6 to 78.8 pg m™ and 400 to 4400
pg m™, respectively. A seasonal variability in t-PAH concentrations was observed, with the highest levels of
particle-associated PAHs found in winter/cold season. Diagnostic ratios showed that PAHs in the
atmosphere predominantly come from vehicle emissions and biomass burning. The result of principal
component analysis (PCA) indicated that due to long-range transport, PAHs in the southern Taiwan may
originate from neighboring areas, such as the Kaohsiung metropolis during wintertime. In all samples,
gas-particle partition coefficients (K,) of PAHs correlated with sub-cooled liquid vapor pressures (P°) and
octanol-air partition coefficients (Ko,). The regression slopes of log K,, versus log P°, of all the sample were
greater than -0.6, which was shallower than other studies conducted in temperate and subtropical zones,
and reflected a non-exchangeable PAH fraction in the aerosols, likely associated to the soot carbon phase.
This phenomenon might be caused by the significant photolysis of gaseous PAHs by light intensity in tropic
southern Taiwan and the slow depuration of particulate phase. Experimental gas-particle partition
coefficients (K,) were compared to the predictions of octanol-air (K,,) and soot-air (Ks,) partition
coefficient models, showing that both K, and K, models underestimated the K, values in this study. The
preliminary observation of gas-particle partitioning of PAHs indicates the presence of a strong absorbent in
the atmospheric aerosol, most likely soot carbon, in the tropic southern Taiwan.

Keywords: PAHs, tropical area, gas-particle partitioning, soot carbon
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Similarities and diversities of PM,s PM;o and TSP profiles for fugitive dust
in a coastal oilfield city, China

(Shaofei Kong], Yaqgin Ji ? Bing Lu ? Xueyan Zhao’, Zhipeng Bai 23%)
1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing
University of Information Science and Technology, Ningliu Road 219, Nanjing, China
2. College of Environmental Science and Engineering, Nankai University, Weijin Road 94 #, Tianjin,
China;
3. Chinese Research Academy of Environmental Sciences, Beijing, 100012, China

Abstract: PM,s, PM;q and TSP source profiles for road dust, soil dust and re-suspended dust were
established by adopting a re-suspension chamber in a coastal oilfield city-Dongying in 11/2009-4/2010.
Thirty-nine elements, nine ions, organic and elemental carbon were analyzed by multiple methods. Results
indicated that Ca, Si, OC, Ca%, Al, Fe and SO42' were the most abundant species for all the three types of
dust within the three fractions. OC/TC ratios were highest for dusts in Dongying when compared with
literatures which may be related to the large amounts of oil exploited and consumed. Na, Mg and Na" in
soil and road dust from Dongying also exhibited higher mass percentages than others indicating the
influence of sea salt as the city was more adjacent to coastal line. Enrichment factors analysis showed that
Cd, Ca, Cu, Zn, Ba, Ni, Pb, Cr, Mg and As were enriched and these elements were tended to concentrate in
finer fraction. Similarities of the profiles for different size fractions and different types of dust were
compared by coefficient of divergence (CD). The profiles for different types of dust were different to each
other with the CD values mostly higher than 0.30; while the profiles for different size fractions of each dust
were similar to each other with the CD values mostly lower or near to 0.30.

Keyword: Source profile, fugitive dust, size-differentiated, particle, oilfield city
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Aqueous-phase photochemical oxidation and direct photolysis of vanillin as
a model compound of methoxy-phenols from biomass burning

(Yong Jie LI"*, Heidi H.Y. CHEUNG', Dan Dan HUANG®, Wei Hong FAN’, Liya E. YU®, and Chak K.
CHAN"?*)

'Division of Environment, Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong
’Dept. Chem. & Biomole. Eng., Hong Kong University of Science and Technology, Clear Water Bay, Hong
Kong
3Division of Environmental Science and Engineering, National University of Singapore, Singapore
Keywords:  aqueous-phase, SOA, vanillin, biomass.

"Presenting author email: lakeli@ust.hk; “Corresponding author email: keckchan@ust.hk

Abstract: Aqueous-phase reactions of organic compounds are an important source of secondary organic
aerosol (SOA) (Ervens 2011). Laboratory studies focused mostly on small aldehydes such as glyoxal (De
Haan 2009; Tan 2009) as precursors, and on pinene oxidation products (Lee 2011).

We showed experimental results of aqueous-phase reactions of a semi-volatile and slightly water
soluble methoxy-phenol from biomass burning, vanillin (CsHgOs). Reactions were performed in a vessel
(Lee 2011) with UV (254 nm) irradiation under two conditions: (1) photochemical oxidation with H,O, as
an OH radical source; and (2) direct photolysis without H,O, added. Solution of the resulted products, as
well as the ammonium sulfate added (Lee 2011), was atomized continuously and dried before on-line
analyses. An Aerodyne High-resolution Time-of-Flight Aerosol Mass Spectrometer (HR-ToF-AMS) was
used to measure the dried particle compositions, and a Hygroscopic Tandem Differential Mobility Analyzer
(HTDMA) and a Cloud Condensation Nuclei counter (CCNc) were used to determine the particle growth
factor and CCN activity respectively.

Withou UV irradiation, most of vanillin evaporated to the gas phase during drying and gave
negligible organic mass in particles (Figure 1, before time < 0 min). A large amount of SOA was formed
and retained after reactions under both conditions, although products might be different under these two
conditions according to HR-ToF-AMS characterization (Figure 1). Off-line analyses by liquid
chromatography-mass spectrometry (LC-MS) and gas chromatography-mass spectrometry (GC-MS) also
confirmed that the product identities from these two conditions are different. Organic mass first increased
rapidly and then decreased under condition (1), but kept increasing slowly under condition (2), as shown in
Figure 1A and 1C, respectively. It was found that the degree of oxygenation of products from condition (1)
first increased and then decreased, suggesting a competition between functionalization and fragmentation
(Kroll 2009; Lee 2011), while it kept decreasing under condition (2). Hygroscopic behavior and CCN
activity of ammonium sulfate decreased substantially with the organic products retained in the particles.
The resolved growth factor of organics correlated with the increase of degree of oxygenation (O:C ratio) of
organics formed.

Our results suggest that aqueous-phase reactions of methoxy-phenolic compounds from biomass
burning can retain this portion of carbon mass in the particle phase even after extensive drying/dilution
processes. This portion of carbon mass, once retained, significantly alters the particle hygroscopicity and
CCN activity.
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Figure 1. Changes of organic to sulfate ratio, organic mass fraction, and mass spectral feature during
reactions under conditions (1) (A and B) and (2) (C and D).
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Aerosol radiative effects on the meteorology and concentrations of
pollutants in Mega-Cities

(Guohui Lij‘z, Naifang Bei3‘2, and Luisa T. Molina®)
!Institute of Earth Environment, Chinese Academy of Sciences, Xi’an, China
’Molina Center for the Energy and the Environment, La Jolla, CA, USA
ISchool of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an, China

Abstract: Aerosols scatter or absorb incoming solar radiation, perturb the temperature structure of the
atmosphere, and impact meteorological fields and further the distribution of gas phase species and aerosols.
In the present study, the aerosol radiative effects on the meteorology and photochemistry in Mexico City
are first investigated using the WRF-CHEM model during the period from March 24™ to 29™ associated
with the MILAGRO-2006 campaign. Aerosols decrease incoming solar radiation by up to 20% and reduce
the surface temperature by up to 0.5 °C due to scattering and absorbing the incoming solar radiation in
Mexico City. The absorption of black carbon aerosols can also enhance slightly the temperature in the
planet boundary layer (PBL). Generally, the change of the PBL height in the city is less than 200 m
during daytime due to the aerosol-induced perturbation of temperature profile. Wind fields are also adjusted
with the variation of temperatures, but all the aerosol-induced meteorological changes cannot significantly
influence the distribution of pollutants in the city. In addition, when convective events occur in the city, the
aerosol radiative effects reduce the convective available potential energy (CAPE) and the convective
precipitation is generally decreased. Further studies are also performed to evaluate the aerosol direct effect
on the meteorology and concentrations in Mega-Cities in China under the heavy haze condition.
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Influences of Fireworks Display on Gaseous Ambient Air Pollutants and

Titration Effects during the Taiwanese Lantern Festival

(Chung-Shin Yuan', Chang-Gai Lee’ )
1 B 1 AR BEHT TR, i 80424
2 KCFIBRABBDEFIER, FER, 90741;

8 Z: The display of fireworks is a traditional way to celebrate very important Chinese festivals such as
New Year and Lantern Festival. This study investigated the influences of firework displays on ambient air
quality during the Taiwanese Lantern Festival in Kaohsiung City. Both of the organic (methane, NMHC,
THC, benzene and toluene) and inorganic (NO, NO,, SO,, CO, and O;) gaseous pollutants were measured
to fulfill the investigation. For organic gaseous pollutants, an increasing of THC concentration due to the
firework displays was found. The concentration peaks of THC were caused mainly by the obvious increase
of NMHC. The concentrations of NMHC were approximately 2.3 times higher than those during the
non-firework periods. Moreover, the concentration peak of toluene during the firework periods was
approximately 2.2~4.1 times higher than those during the non-firework periods, while benzene remained
almost the same level as usual. For the inorganic gaseous pollutants, the concentration peaks of NO, NO,
and CO were observed during the firework displays periods. The concentrations of NO and NO, was
approximately twice and 3 times higher than those during the non-firework periods, respectively. This study
further revealed that, even at nighttime, ambient O; could be reduced dramatically during the firework
periods, when as NO, concentration increased concurrently, due to titration effects resulting from the
prompt reaction of NO with O; to form NO, and O,. This study revealed that firework displays for
celebrating the Taiwanese Lantern Festival contributes significantly high amount of gaseous pollutants to

the atmosphere of Kaohsiung City.
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Pollution Characteristics and Sources of Carbonaceous Aerosols in
PM,s During Winter in LanZhou

Li gang’ Shi guang-yu’  Li hong-yu"®  Deng zu-qin'

(1. Institute of Arid Meteorology, china, Key Laboratory of Arid Climatic Change and
Reducing Disaster of Gansu Province, Key Open Laboratory of Arid Climate Change and Disaster
Reduction of CMA ,Lanzhou 730020,china
2, LASG, Insitute of Atmospheric Physics, CAS, Beijing 100029, china
3. Institute for Climate and Global Change Research, School of Atmospheric Sciences,

Nanjing University, Jiangsu Nanjing, 210008, China, )

Abstract: The Purpose of this study was to investigate the concentration characteristics and sources of
carbonaceous aerosols in PM2.5 during winter in Lanzhou. Organic carbon(OC) and elemental carbon(EC)
were measured by thermal/optical method using DRI-2001A. The average mass concentrations of OC. EC
and TC were 7.48ug/m’, 22.71pg/m’ and 30.19pg/m’. Carbonaceous aerosol account for 38.8% of
PM, 5. The correlation coefficient of OC and EC was 97.6%. Mass concentration of SOC is 2.95ug/m3,
Factor analysis on the eight carbon fraction indicated that coal combustion and vehicle emissions were the

major sources for carbonaceous aerosol.

Key words: PM,s5, OC, EC, SOC, Factor analysis
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Preliminary study of the influence of OH radical source on the formation

process of secondary organic aerosol in smog chamber experiment”

(Hong LI Kei SATO?, Akinori TAKAMT, Xuezhong WANG' )
1 State Key Laboratory of Environmental Criteria and Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 10012, China

2 National Institute for Environmental Sciences, Tsukuba 305-8506, Japan

Abstract: The isoprene/NOx, isoprene/NOx/CH;0NO and isoprene/NOx/H,0, mixtures were irradiated
separately to simulate the formation of secondary organic aerosol (SOA) from the OH-initiated isoprene
photo-oxidation reaction in a 6-m3, teflon-coated, stainless steel indoor smog chamber; An in-situ
Long-path FTIR, a SMPS and a AMS were used to measure the concentrations of reactants and gaseous
products, the size distribution and volume concentrations of SOA and mass concentration of organic
aerosol and inorganic components of aerosols. Oxidation process of isoprene, the product yields of main
gaseous reaction products, and the SOA formation process were investigated and compared among the
three mixtures irradiation systems to study the effects of OH radical sources on the format ion process of

secondary organic aerosols.

Key words: Secondary organic aerosol, OH radical sources, Isoprene photo-oxidation reaction, Indoor

smog chamber
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Email: shuanglin.li@mail.iap.ac.cn )

Abstract: Two inter-decadal shifts in East China summer rainfall during the last three decades of the 20th
century have been identified. One shift occurred in the late 1970s and featured more rainfall in the Yangtze
River valley and prolonged drought in North China, along with the substantial weakening of East Asian
summer monsoon (EASM). The other shift occurred in the early 1990s and featured increased rainfall in
South China, in accompany with the further weakening of EASM. In this study, the authors used
Geophysical Fluid Dynamics Laboratory’s (GFDL’s) atmospheric general circulation model known as
Atmosphere and Land Model (AM2.1), which has been shown to capture East Asian climate variability
well, to investigate the influence of anthropogenic black carbon (BC) aerosols by conducting sensitive
experiments with or without historical BC. The results suggest that the model with the prescribed BC over
East Asia reproduces the first shift well, including intensified rainfall in the Yangtze River and weakened
monsoonal circulation. However, the model captures only a fraction of the observed variations for the
second shift event. Further experiments with prescribed remote upstream BC are conducted, and the results
suggest that the decreased BC over Europe around the early 1990s may have contributed to the second shift
of EASM. Thus, the role of BC in modulating the two shift events is different. The local BC’s impact is
relatively less important for the early 1990s event, while the interdecadal decrease of European BC around
the early 1990s may have played an important role.
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Reduction of both NOx and PM emission by using water containing diesel
fuels

(Yu-Cheng Chang', Wen-Jhy Lee' )

! Department of Environmental Engineering, National Cheng Kung University, Tainan 70101, Taiwan

Abstract Diesel engines are widely employed in both heavy-duty vehicles and generators, due to its high
thermal efficiency, high power output and low emissions of regulated pollutants, such as carbon monoxide
(CO) and hydrocarbon (HC). However, the International Agency for Research on Cancer (IARC) has
classified diesel engine exhaust as carcinogenic to humans (Group 1), and research has shown that there is
a significantly increased risk of mortality from lung cancer with increased exposure to diesel exhaust.
Cleaner and more efficient diesel engines have been developed over the past few decades. For example, the
exhaust gas recirculation (EGR) process was developed to reduce NO, emissions. However, due to the
trade-off relationship between NOx and PM, the EGR is not effective for simultaneously removing NOx
and PM. Now the focus of pollutant reduction techniques is mainly on cleaner alternative fuels. Numerous
studies have investigated the emission and energy performance of diesel engines that are fueled with
biodiesel. Their findings show that the related particulate matter (PM), carbon monoxide (CO), total
hydrocarbons, sulfur dioxide, and polycyclic aromatic hydrocarbon (PAH) emissions are lower than those
of regular diesel. In addition, these fuels improved the engine performance. However, many of these studies
also indicated that the use of biodiesel and related diesel blends lead to higher NOx emissions, which are
strictly controlled by emissions standards in many countries. Thus, NOx emissions are a critical barrier for

the adoption of biodiesel.

Alcohol additives, such as ethanol and butanol can reduce NOx formation, while reducing PM and CO
emissions and improving energy performance. These types of alcohol could be produced by fermenting
biomass feedstocks; however, high water content in the fermentation products make it difficult to use
without dehydration. The removal of water during product fermentation will require additional energy and

increase production costs.

Recently, several studies have reported that water-containing alcohol-diesel blends improve the energy
efficiency of diesel engines and reduce pollutant emissions (NOx, PM, Total-PAHs and Total-BaP,). The
addition of water-containing alcohol-diesel blends is beneficial in terms of saving energy and reducing
pollution. The high oxygen concentrations of the alcohol-diesel blends could result in more complete

combustion, which would increase energy efficiency and lower PM, CO and PAH emissions. In addition,
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the oxygenated additives and the small amount of water could result in a cooling effect that reduces the
combustion temperature. This process would also reduce the NOx emissions. However, previous studies
have only considered individual oxygenated fuels rather than the typical compounds that are produced from
the biomass feedstock fermentation process. These compounds include acetone, butanol and ethanol at
volume percentages of approximately 22-33, 62-74 and 1-6%, respectively.

Here, a water-containing acetone-butanol-ethanol (ABE) solution, which simulates products that are
produced from biomass fermentation without dehydration processing, was investigated as a biodiesel-diesel
blend additive to lower NOx emissions from diesel engines. Although biodiesel had a greater NOx
emission, the blends that contained 25% of the water containing ABE solution had significantly lower NOx
(4.30-30.7 %), PM (10.9-63.1 %), and PAH emissions (26.7-67.6 %) than the biodiesel-diesel blends and
regular diesel, respectively. In addition, the thermal energy efficiency of this new blend was 0.372-7.88 %
higher with respect to both the biodiesel-diesel blends and regular diesel. Because dehydration and
surfactant additions are not necessary, the application of water containing ABE-biodiesel-diesel blends can
simplify fuel production processes, reduce energy consumption, and lower pollutant emissions. Thus, the

water containing ABE-biodiesel-diesel blend is a highly potential green fuel in the future.

Keyword: water-containing ABE, diesel engine, PM, NOx
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Study of long-range transport air pollutants to Taiwan during Southeast
Asia biomass burning events

(Chuan-Yao Linl, Chun Zhaoz, Xiaohong Lii?, Neng-Huei Lin’, Kai-Hsien Chi*)

1. Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan
2. Atmospheric Science and global change division, Pacific Northwest National Laboratory, Richland,
WA, USA
3. Department of Atmospheric Science, National Central University, Taiwan
4. Institute of Environmental and Occupational Health Sciences

Abstract:Biomass burning in the Indochina Peninsula (Indochina) is one of the important ozone sources
in the low troposphere over East Asia in springtime. Moderate Resolution Imaging Spectroradiometer
(MODIS) data show that 20,000 or more active fire detections occurred annually in spring only from
2000 to 2011. In this study, WRF-Chem model was employed to evaluate the biomass burning products
transport from Indochina during the episodes between 15 and 19 March, 2008. Hourly Data at
background Liulin mountain station (2862 m elevation) shows that CO, O3 and PM10 are ranging about
200-300 ppb, 30-60 ppb and 50-80 ug/m3, respectively. It was estimated that the concentrations of those
species are about factor of 2-3 higher than other seasons during study period. Simulation results
demonstrate that the leeside troughs over Indochina play a dominant role in the uplift of the air pollutants
below 3 km. Furthermore, the impact of biomass burning from Indochina on downward shortwave flux

could as high as around 20- 30 Wm in northern Taiwan during study period.
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Development of an optimal method for **C-based source apportionment

of PM, 5 carbonaceous aerosols at a background site in East China

(Di Liu1'4, Jun Lilx*, Yanlin Zhangl, Yue Xu], Xiang Liul, Ping Dingz, Chengde Shenz, Yingjun Chen3,
Chongguo Tian®, and Gan Zhang')

1 State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese
Academy of Sciences, Guangzhou 510640, China

2 State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese
Academy of Sciences, Guangzhou 510640, China

3Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China

4 Graduate University of the Chinese Academy of Sciences, Beijing 100039, China

Abstract:Carbonaceous aerosol is one of the most abundant components (20-80%) of atmospheric fine
particulates (PM,s) [1] and substantially affects both climate and human health. Based on their optical
properties, carbonaceous aerosols can be classified as organic carbon (OC) or elemental carbon (EC). In
general, EC is a primary pollutant derived exclusively from the incomplete combustion of fossil fuels and
biomass burning, whereas OC is a complex mixture of primary and secondary organic aerosols (POA and
SOA, respectively).

Compared with other methods, such as the use of the OC/EC ratio only, radiocarbon (**C) analysis
facilitates the direct differentiation of modern carbon sources from fossil fuel sources [2, 3]. To date, many
'¢C studies have focused on the amount of total carbon (TC) in aerosols [4-6], and only a few studies have
separately analyzed both OC and EC due to limitations of the technique, the bulk samples required, and the
high cost for '*C measurement. Furthermore, due to their ambiguous artificial boundary, the identification
of the individual OC and EC fractions in carbonaceous aerosols is depends significantly on the method [7].
Because EC is emitted into the atmosphere solely from either fossil fuel combustion or biomass burning as
primary particles, a clear distinction of the EC source between these two sources can be achieved [8, 9]. As
a result, the use of a combination of OC/EC separation and "*C analysis for the identification of the source,
regardless of whether its origin is fossil or non-fossil, is more effective than the analysis of the '*C in the
TC.

Due to the rapid economic growth and high population density in China, the aerosols and their
precursor emissions have drawn significant attention in recent decades. As one of the three largest

economic hubs in China, the Yangtze River Delta (YRD) experiences serious air pollution but few

* Corresponding author. Phone: +86-20-85291508; fax: +86-20-85290706; email: junli@gig.ac.cn
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monitoring station of “C-related studies. Ningbo Atmospheric Environmental Observatory (NAEO) ,
where close to the East China Sea and in the southern part of the YRD, was established since it is a key site
or outlet for the aerosol transport routes from the Chinese sub-continent to the Pacific Ocean.

The objectives of this study were the following: 1) set up an off-line EC separation method and system
for "'C determination and 2) quantitatively apportion the contemporary and fossil sources of OC and EC
using this method and clarify their source seasonality at a regional background site in East China. In
addition, the concentrations and seasonal variations of OC, EC, and levoglucosan ( an indicator of biomass

burning) in PM, s were also investigated to substantiate the '*C-based source apportionment results.
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Modeling study on distributions and variations of global dust aerosol

sources and sinks

LIU Jianhuij, ZHAO Tianliang], HAN Yongxiang], S.L. Gongz, XIONG Jie'

(1.School of Atmospheric Physics, Nanjing University Information & Technology, Nanjing 210044;2.Air
Quality Research Division, Science & Technology Branch, Environment Canada, Toronto, Ontario M3H
5T4, Canada)

Abstract: Based on a 10-yr(1995-2004) simulation of dust emission and dry and wet deposition with the
global air quality model system GEM-AQ/EC, the global spatial and temporal variation of the dust aerosol
sources and sinks were characterized. Global dust emissions are centered in major deserts region, North
African deserts contributed up to 66.6% to the global dust aerosol. The high values of the dust aerosol
deposition spread desert sources and their nearly downwind regions. The maximum net dust aerosol sinks
are mainly distributed around the desert regions and form the net receptor with greater 10 tkm™yr” in a

zonal pattern between 0°N and 60°N from North Africa, Eurasia, west Pacific Ocean, the north Indian
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Ocean, North America to the Atlantic ocean. In five major deserts of North Africa, Arabian Peninsula,
Central Asia, East Asia and Australia, the dust emissions and depositions present the significant seasonal
variations, The regional depositions expecting Central Asia are in almost the same seasonal cycle with the
emission; the seasonal variations of dust aerosol emissions and depositions are most obvious in East Asia,
while they are weakest in the North Africa and basically similar in three other regions. Central Asia peak
and the Arabian Peninsula peak appear in the summer, but the other regions peak appear in the spring. Over
the10 years, the global annual average emissions are estimated with 150094 MT in a slightly rising trend.
The interannual variability rate of dust emission in North Africa is lowest(6.3%) and highest in East Asia
(28.3%) and Australia (45.0%); The dust aerosol depositions over global land decrease at a rate of around

9.9 MT/yr, while they increase year to year over the oceans.

Key words: Dust aerosol, Emission, Dry and wet deposition
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The PAH concentrations and compositionsin aerosol over Marginal and
Open sea in the North Pacific Ocean

(JunwenLiu™®, Yue, Xu®, Jun Li®", GanZhang")
“Stake Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, China
bUniversily of Chinese Academy of Sciences, Beijing 100049, China
*Telephone + 86 20 8529 1508, Fax: +86 20 8529 0706
E-mail address:junli@gig.ac.cn

Abstract: As a group of ubiquitous contaminants in environment, polycyclic aromatic hydrocarbons
(PAHs)in atmosphere can be formed and emitted by natural and anthropogenic combustion processes. In
this paper, we selected some filter samples collected aboard the R/V DayangYihao in the year of 2007 and
analyzed 15 USEPA priority control PAHs over Asian marginal seas and remote North Pacific Ocean,
respectively. The results showed that particulate PAHs over marginal sea were higher than that over the
remote North PacificOcean by a factor of ~5-10. The PAH composition profile over marginal Sea was in
agreement with that emitted by the continental emission sources, however, different pattern was observed
for the PAHs over the remote North Pacific Ocean.

Keywords: polycyclic aromatic; hydrocarbons (PAHs); ocean; composition; profile
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Is formation of NH4NO; a critical factor for the growth of > 10 nm new
particles to cloud condensation nuclei size in marine boundary layer?

(Xiaohuan Liu, Yujiao Zhu, Huiwang Gao, Tianran Zhang, Yao Xiaohong* )

Key Laboratory of Marine Environment and Ecology, Ministry of Education of China, Ocean
University of China, Qingdao 266100, China

Abstract: In the last three decades, huge efforts have been taken to improve understanding of the
relationship between ambient nucleation of new particles and its impact on the climate in marine boundary
layer (MBL), e.g., CLAW hypothesis and studies related. However, only >40-50 nm new particles could be
activated as cloud condensation nuclei (CCN) under typical range of water supersatuations occurring in
MBL. The knowledge gap still existed, i.e., which chemicals are critical factors in growing nucleated
particles to CCN size in MBL. In this study, we found that nucleated particles in MBL cannot grow over 40
nm in absence of strong formation of NH4;NOj;. However, the strong formation of NH4;NOj; together with
organics can grow nucleated particles close to or over 50 nm in MBL. These indicate that the strong
formation of NH4NO; is a critical factor to grow nucleated particles to CCN size in MBL. However, the
strong formation of NH4NO; occurred only in polluted air mass in MBL. Thus, ambient nucleation of new
particles in clear and remote MBL is probably not a source of CCN due to lack of a strong formation of
NH4NOj; and the nucleation may have no impact on the climate.

Keywords: new particle formation, NH;NOj3, secondary organics, China Seas, CMAQ model
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Haze trends and its factor influencing over the Yangtze River Delta Region
of China, 1980-20009.

LIU Xiao-hui, ZHU Bin", WANG Hong-lei,ZHANG En-hong
(Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration,Nanjing
University of Information Science and Technology, Nanjing 210044, China)

Abstract: Based on the meteorological data from 38 observation stations, haze variations over the Yangtze
River Delta region for the period of 1980~2009 are presented .The extinction coefficient of each
observation was also modified and analyzed .The corrected extinction coefficient for each station was
highest in winter, lowest in summer. Over the past 30 years, there has been a significant increase in haze
days.Horizontal visibility,haze days,dry coefficient and air quality index (API) of the three typical pollution
station(Nanjing,Hangzhou,Hefei)and one background station(Huangshan) were analyzed. It was discovered
that in haze days,visibility was anti-related with API,and the correlation gradually increased with relative
humidity.

Keywords:the Yangtze River Delta Region; haze;dry extinction coefficient; visual range; API

EEWA: HEARRIAIRETH (41275143); VLIRS FARBHATF Y T REERITT 750 H (12KIA170003);7 175348 “333” R 2R AA R 77 T
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* TEEH, #Hd%, binzhu@nuist.edu.cn
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Water-soluble secondary organic aerosol in Qinghai Lake: implication for
sources, formation, and degradation during long-range transport

(Jingjing Meng', Gehui Wang'?", Jianjun Li', Chunlei Cheng', Junji Cao")
! State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese
Academy of Sciences, Xi’an 710075, China
* School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China

Abstact: PM, s aerosol sampling for collection of 24 h samples was carried out every day from Qinghai
Lake (3200m a.s.l.), a remote continental site in the northeastern part of Tibetan Plateau from July to
August 2010. To better understand the production of water-soluble organic aerosols, the samples were
analyzed for water-soluble dicarboxylic acids (C,-Cy;) and related compounds (ketocarboxylic acids and
a-dicarbonyals), as well as organic carbon (OC), elemental carbon (EC), water-soluble organic carbon
(WSOC), and water-soluble inorganic ions. Distributions of dicarboxylic acids and related compounds were
characterized by a predominance of oxalic acid (29.3 — 347.6 ng m>, 148.2 + 83.9 ng m'3) followed by
malonic (9.3 — 77.6 ng m™, 27.2 + 15.5 ng m™) and succinic (3.6 — 29.3 ng m>, 14.5 + 8.0 ng m™) acids.
The average contributions of diacids, ketoacids and dicarbonyls to WSOC were 44.1%, 1.3%, and 0.4 %,
respectively. They were several times higher than those reported in north-western cities from which air
masses were transported to the Qinghai Lake, indicating an importance of photochemical processing of
aerosols during a long-range transport. The diacids/WSOC and Cy/diacids ratios were higher than those
reported previously in different atmosphere aerosols, which may indicate that the local aerosols were
chiefly influenced by the biomass burning (herbages and dung) and photochemical oxidations were
enhanced because of the stronger solar radiation. This study demonstrated that diacids were primarily
produced by the secondary photochemical oxidation of organic pollutants and w-oxoacids were likely
intermediates to the production of dicarboxylic acids.

Keywords: Oxalic acid; secondary organic acrosols; PM; s5; Qinghai Lake
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Particle size distribution and characteristics of Polycyclic Aromatic
Hydrocarbons during an autumn haze episode in Nanjing, China

(Qingzi Meng], Shuxian Fanl'z, Fan Zul, Jiabao HeI, Jian Zhangl, Yu Sun’)
1. Department of Atmospheric Physics, Nanjing University of Information Science and Technology, Nanjing
210044, China
2. Key Laboratory for Meteorological Disaster, Ministry of Education, Nanjing University of Information
Science and Technology, Nanjing 210044, China

Abstract: The purpose of this study is to understand the characteristics of pollution and distribution of
polycyclic aromatic hydrocarbons (PAHs) in fine (PM; ;) and coarse (PM; 1.19) particles at suburban and
city site during an autumn haze episode in Nanjing. PM;, samples were collected from Nov. 1, 2009 to Nov.
14, 2009. Filter samples were extracted by using Soxhlet and analyzed by using a gaseous
chromatograph/mass spectrometer (GC-MS). Sixteen PAHs were measured at day and night of suburban
and city site in this study. The results show that the concentrations of particles could be as high as 579.55
and 573.43ug/m™ at suburban and city site during the haze episode, it was 3-4 times higher than normal
days and the proportion of fine particles in the haze episode was also higher than normal days; the varies of
concentration of PAHs were in accord with the concentration of particles. The concentrations of particles
and PAHs at night were higher than in the daytime both at city and suburban site during the haze episode;
the main kinds of PAHs in particles were the high-molecular-weight PAHs which make up approximately
80% of the total PAHs no matter in normal days or haze episode. It also turns out that wet removal
mechanism has strong scavenging ability for pollutants, especially for the fine fraction; the spectral
distribution of PAHs was the transfer of coarse fraction to fine fraction and this phenomenon was most
obvious at night at city site, which indicates that the emission sources and the condition of boundary layer
play important roles in the distribution and concentration of PAHs; the concentration of CAN-PAHs is
relatively higher at both sampling sites and periods, the highest proportion of CAN-PAHs appear at the
night of city site, it was as high as 52% of total PAHs, it is higher risk exposures for the people in Nanjing.

Keywords: Polycyclic aromatic hydrocarbons; Haze episode; Particle size distribution; Meteorological
conditions; Nanjing
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Ambient Ammonia and Ammonium Observed at a Remote Mountain
Site in Western China

(Zhaoyang Mengl, XiaofangJiaz, Jianzhong Md', JianQiong Wang3, Xiaolan Yu', YiAn Jiang4)
! Key Laboratory for Atmospheric Chemistry of CMA, Institute of Atmospheric Composition,
Chinese Academy of Meteorological Sciences, Beijing 100081, China.
? CMA Meteorological Observation Centre, Beijing 100081, China
7 Qinghai Province Meteorological Bureaus, Xining 810001, China
4Department of Logistic Service, Ministry of Railways of China, Beijing 100844, China

Abstract: Ammonia is a very reactive gas and plays a major role in the neutralization of atmospheric
sulfuric and nitric acid to form ammonium salts, thereby affecting the acidity of cloud water and aerosols.'™
Some studies show that the spatial variability of the NH; concentration was large in China, with higher
levels in North, Southwest and East China.’® The measurements of NH; and PM, s, particularly those from
the background sites, are highly needed but have been scarcely reported. It is important to create databases
suitable for the proper validation of models used to predict global or regional distributions of ammonia and
ammonium aerosol, and their present and future influences on climate, human health, and ecosystems. The
data of NH3 and PM, 5 may also be useful in the validation of satellite measurements.

With an average altitude of over 4000 m, the Qinghai-Tibetan Plateau is the highest landmass on Earth, and
plays a key role in atmospheric circulation. The atmosphere lying over the Plateau is probably the least
affected by human activities in the Asian continent because of the sparse population and minimal industrial
activities in western China. ’ In this paper, we present the measurements of NH;, SO, NO, and PM, s at a
site in the northeastern edge of Plateau during 2009-2011 in order to better understand the sources of
ammonia and ammonium aerosol over the remote highlands of western China. The levels and variations of
these species are reported and the relative contributions of NH; to NH, deposition are also investigated.

Keywords: Ammonia, ammonium, a remote mountain site in China
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Characterization on Carbonaceous Aerosols in PM,sand PM,s.0 1N
Urumgi ,China

Rabigul Damulla" , Dilnur talip ! ,wang xin ming2
(' College Of Chemistry And Chemical Engineering, Xinjiang University , Analysis Chemistry
830046,china)
(2 State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry Chinese Academy
of Sciences, Guangzhou 510640, China)

Abstract: Chemical characteristics and possible sources of fine particular matter (PM; s PM, 5.19) was
investigated for 1 year in Urumgqi .PM;sand PM,; 5.1, was collected from January2011 to December2011.
which carbonaceous species, organic carbon (OC) and elemental carbon(EC), in the samples were
analyzed. Seasonal variations of OC and EC concentrations were investigated; results showed that
carbonaceous concentrations varied in wide ranges with10.3 ~559.0 (ug/m3) for PM,5, 16.7 ~ 218.8

(ug/m3) for PM,5.19. carbonaceous concentrations varied in wide ranges with 3.3~61.8 and 0.7~4.9

(ug/m3) for OC and EC in the PM, 5 ; Carbonaceous concentrations varied in wide ranges with 1.1~7.3
and 0.1 ~2.5(ug/m3 Yfor OC and EC in the PM, 5.19. On seasonal average, the highest PM; 5(299.3 ug/m3)
and OC(29.3 ug/m®) levels ; PMys.10 (116.5 ug/m® ) and OC(3.9 ug/m’) levels

occurred during winter . The seasonal average concentrations of PM, s and PM, 5,19 organic carbon levels
ranked by the order of winter >autumn >summer >spring, while the seasonal

&9



average concentrations of EC(PM;s.g) were in the order of winter >autumn >spring > summer. The
average OC/EC ratio 6.1 for PM, 5 or PM; s o was comparable whit most urban cities in the world .the

stronger correlation between OC and EC (R>0.8) ,showed that there were similar OC and EC
emissions in Urumgqi .

Key words : PM,_ s; PM, s_1p; Organic Carbon ; Elemental Carbon ;Urumqi
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Abstract: In order to study the effects of particles and meteorological factor on visibility in
Wuh-an. Visibility, PM; 5, RH, Temperature, Atmospheric pressure and wind speed were measured du-ring
lth~31thJanuary, 2013 in Wuhan. The results show that: The PM; smass concentrationhas a significant
relationship with visibility, relative humidity, wind speed is once again, and thetem-perature effect on
visibility. The effect of PM, s on visibility was different in several visibility sec-tionsin Wuhan.Therefore,
The emphasis which should bereduced isthe formation of aerosols in the atmosphere to increase the
visibility in Wuhan.

Key words: visibility, PM,s, relative humidity, correlation, Wuhan
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Seasonal and day-night variations of chemical species in PMy, over Xi‘an,
China: Implications of water-soluble organic carbon (WSOC) sources

(Zhenxing Shen®”*, Junji Cao®, Qian Zhang®, Jianjun Li’, Suixin Liu")

“Department of Environmental Science and Engineering, Xi’an Jiaotong University, Xi'an 710049, China
"Key Laboratory of Aerosol, SKLLOG, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an
710075, China
“Air Quality Research Division, Science and Technology Branch, Environment Canada, Toronto, Canada
*Author to whom correspondence should be addressed. E-mail: zxshen@mail. xjtu.edu.cn (Zhenxing Shen)

Abstract: To investigate the seasonal and day-night variation of PMj, chemical species, daytime and
nighttime PM,, mass, water-soluble ions (Na+, NH,", K, Mg2+, Ca2+, F, CI', NO3’, and SO42'), organic
carbon (OC), elemental carbon (EC), and water-soluble carbon (WSOC) were acquired at a urban site of
Xi’an from 20 December 2006 to 12 November 2007. No dramatic differences were found in PM;q or
chemical species loadings between daytime and nighttime. In general, PM;¢ concentrations were in excess
of 1.5 times to China Ambient Air Quality Standard (CAAQS) for 24-h average PM;, (150 pg m™).
Carbonaceous fractions and water-soluble ions accounted for nearly one-third and 12.4% of the PM;, mass.
Relative Low NO;7/SO,” ratio suggested that stationary source emissions were more important than the
vehicle emissions in the source areas in Xi'an, China. Good correlation between WSOC and OC were
observed, which indicated that they might derive from the similar origin, such as primary emission sources
or secondary processes. Moreover, a strong relationship between WSOC and K™ was observed in winter,
which implies winter WSOC were mainly from biomass burning. This was also highlighted by the chemical
components results of biomass burning events. In contrast, poor correlation between WSOC and K" in
summer indicated WSOC was mainly of Secondary organic carbon contribution from strong photochemical
activity.

Keywords: PMy,, water-soluble ions, WSOC

92



Aerosol Variations in Boundary Atmospheres: Review and Prospect

(Shi Guangyu and Chen Bin)
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

Abstract: Atmospheric aerosols play important roles in climate and atmospheric chemistry: They scatter
sunlight, provide condensation nuclei for cloud droplets, and participate in heterogeneous chemical
reactions. To enable better understanding of the vertical physical, chemical and optical feathers of the
aerosols in East Asia, using some atmospheric and aerosol measument instruments on board a kind of
tethered-balloon system, a series of measurements were operated in some typical areas of East Asia,
incluing Dunhuang, which is located in the source origin district of Asian dust and Beijing, which is the
representative of large inland city during the years of 2007-2011. Mineral composition and microbial
components carried by the airborne particles were both analyzed. Moreover, the simultaneous observations
over the districts of China, Japan and Korea supported by an international cooperative project are highly
expected.
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Concentration and Influence Factors Analysis of Airborne Microbes in
Spring and Summer in Qingdao.
SONG Zhi-wen**, WU Deng-deng, QIAN Sheng-cai, XU Ai-ling, XIA Yan

(Institute of Environment and Municipal Engineering, Qingdao Technological University, Qingdao
266033, China).

Abstract: To determine the concentrations and influencing factors of bioaerosol in Qingdao, airborne
microbes were collected by SAS ISO100 and Andersen Six Stage Sampler in city streets. Concentrations of
airborne bacteria and airborne fungi, size distributions, and influence of environmental factors on airborne
microbe concentrations were studied systematically. The results showed that the average concentrations of
airborne bacteria and airborne fungi were 596.6 cfu'm'3, 797.4 cfum™ in spring, and 280.9 cfu'm'3, 250.9
cfu'm” in summer, respectively. The average concentrations of airborne bacteria and airborne fungi were
higher in spring than those in summer. The particle sizes of airborne bacteria were plotted with skew
distribution, and those of airborne fungi with normal logarithmic distribution. The median diameters of
airborne bacteria and airborne fungi were 4.6um and 2.2um in spring and 4.1pm and 1.9pum in summer.
The median diameters of airborne bacteria and airborne fungi were larger in spring than in summer. The
concentration of airborne bacteria was positively correlated with temperature. Concentration of airborne
fungi increased with temperature, but when temperature reached 25°C, begun to decrease with temperature.
The concentration of airborne bacteria and humidity had a positive correlation while the concentration of
airborne fungi and humidity had a negative correlation. Within a certain range, the airborne bacteria and
airborne fungi concentrations increased with wind velocity but upon reaching a certain level, begun to
decrease.

Key words: airborne bacteria; airborne fungi; concentration; size distribution; environmental factor;
Qingdao
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Column-integrated aerosol optical properties over Xi’an, China

(Xiaoli Su’, Junji Cao™?, Zhengqiang LI, Meijing Lin®, Gehui Wang')
! Key Laboratory of Aerosol Science & Technology, SKLLQG, Institute of Earth Environment, Chinese
Academy of Sciences, Xi’an 710075, China,
? Department of Environmental Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China,
7 Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing 100101, China,
4Zh0ngshan Bureau of Meteorology, Zhongshan 528400, China.

Abstract: Column-integrated aerosol optical properties were derived systematically for the first time from
the measurements of a ground-based CIMEL sun photometer in Xi’an from May to November, 2012.
Aerosol Optical Depth (AOD), Angstrom exponent, water vapor content and inversed aerosol optical and
micro-physical properties, including aerosol volume size distribution, complex refractive indices and single

scattering albedo (SSA), were analyzed in this study. Evolution of daily AOD at 440 nm (7,,,) was
compared with that of 24-hr mean concentrations of PM,s. Statistics of monthly means calculated from

quality-assured daily AOD, Angstrom exponent ( &, ;) and water vapor content (C, ) were presented
and discussed. August showed the highest monthly 7,,, with the value of 1.13, while the largest monthly

o570 (1.30) and C, (4.28) appeared both in July. Monthly variations of size distribution were

investigated and indicated the domination of coarse mode aerosols in most of the studied months, except
July and August, when the contribution of accumulation and coarse mode were fairly comparable. Monthly
variability of complex refractive index (including both real and imaginary parts) and single scattering
albedo was also studied, along with their wavelength dependence, which implied the variance in aerosol
types for different months. Finally, an episode, involving urban and dust aerosols, was analyzed using
aerosol retrievals from sun photometer, while MODIS images captured by Aqua satellite and average wind
vectors from the NCEP operational global analyses were considered in the case study.

Keywords: Aerosol Optical Depth; Angstrom Exponent; water vapor content, aerosol optical properties, sun
photometer
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The molecular composition and mass-size distribution of biogenic
secondary organic aerosol from Xi'an

(SUN Tao, WANG Ge-hui, LI Jian-jun)

State Key Laboratory of Loess and Quaternary Geology, Institute of Earth and Environment, Chinese
Academy of Sciences, Xi’an 710075, China.

Abstract: In this study, concentration and size distribution of biogenic secondary organic aerosols (i.e.,
isoprene, pinene and sesquiterpene photooxidation products) in the summertime atmosphere of Xi'an city,
China was characterized using a GC/MS technique after a conversion to TMS derivatives. Our results
showed that BSOA in Xi’an are dominated by isoprene oxidation products, which accounted for around
80% of the total quantified BSOA. Biogenic secondary organic carbon derived from isoprene, a-/B-pinene
and sesquiterpene were 0.39ug C/m’, 0.13pug C/m’, 0.10pg C/m’, respectively. Size distributions of the
nine determined compounds suggest that BSOA in the city are enriched in fine particles. Compared to that
in other cities and mountain areas the relatively lower ratio of MBTCA/CPA ratio of Xi’an BSOA indicates
that BSOA in the city are mostly derived from local sources and more fresh.

Key words: biogenic secondary organic aerosol; isoprene; a-/B-pinene; sesquiterpene; molecular

composition; size distribution
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An Observational Study of the Hygroscopic Properties of Aerosols over the
Pearl River Delta Region

(Haobo Tan®, Yan Yin®, Xuesong Gu“, Fei Li®, PW. Chan®, Hanbing Xu‘, Xuejiao Dengb)
 Institute of Tropical and Marine Meteorology, China Meteorological Administration, Guangzhou,
Guangdong 510080, China
b Key Laboratory for Aerosol-cloud-precipitation of China Meteorological Administration, Nanjing
University of Information Science and Technology, Nanjing 210044, China;
¢ Experimental Teaching Center, Sun Yat-sen University, Guangzhou 510275, China
d Hong Kong Observatory, Hong Kong, China

Abstract :Hygroscopic growth can significantly affect size distribution and activation of aerosol particles,
as well as their effects on human health, atmospheric visibility, and climate. In this study, a H-TDMA
(Hygroscopic Tandem Differential Mobility Analyzer) was utilized to measure hygroscopic growth factor
and mixing state of aerosol particles at the CAWNET station in Panyu, Guangzhou, China. A statistical
analysis of the results show that, at relative humidity (RH) of 90%, for less-hygroscopic particles of 40-200
nm in diameter, the growth factor (g ) was around 1.13, while the number fraction (NFry) varied between
0.41£0.136 and 0.26+0.078; for more-hygroscopic particles, the growth factor (gyy) varied between 1.46
and 1.55 with the average equivalent ammonium sulfate ratio ranging from 0.63 to 0.68. The differences
in a5 among particle of different sizes reveal that more-hygroscopic inorganic salts, such as ammonium
sulfate and ammonium nitrate, are of more effective condensation growth for Aitken mode particles. A
combined analysis of the probability density function of growth factor (Gf-PDF) and simultaneous
meteorological data shows that during clean periods with air masses moving from the north, the particles
are more likely to have homogeneous chemical composition, while during polluted or pollution
accumulation periods, variations in mean number weighted growth factor (gme.n) and NFyy become more
pronounced, indicating that locally-emitted aerosol particles tend to be in an externally mixed state and
contain a certain proportion of less-hygroscopic particles. This study can help improve our understanding
of aerosol hygroscopicity and its impact on the atmospheric visibility and environment.

Keywords: H-TDMA, acrosol hygroscopicity, urban aerosol, haze, Pearl River Delta
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Development of an integrating sphere calibration method for China
Aerosol Remote Sensing NETwork Cimel sunphotometer

(Ran Tao"?, Huizheng Che”, Quanliang Chen', Yagiang Wang’, Junying Sun’, Xiaochun Zhang’, Sai
L, Jianping Guo’, Hong Wangz, Xiaoye Zhangz)

1College of Atmospheric Sciences, Chengdu University of Information Technology

2Key Laboratory of Atmospheric Chemistry (LAC), Chinese Academy of Meteorological Sciences (CAMS),
CMA, Beijing, 100081

3Meteorological Observation Center, CMA, Beijing, 100081
Address: 46 Zhong-Guan-Cun S. Ave., Beijing 100081, China

E-mail: chehz(@ cams.cma.gov.cn

Tel: 86-10-5899-3116
Fax: 86-10-6217-6414

Abstract:Based on the integrating sphere traced from NIST (U.S.A), a sphere calibration method and
protocol for the China Aerosol Remote Sensing NETwork (CARSNET) Cimel sunphotometer was
established. Four Ce-318 sunphotometers have been verified using the calibration method and operational
protocol. The calibration results show the instruments’ coefficients differ less than 3% (~5%) for visible
()(infrared) wavelengths from the original ones offered by Cimel Co. Ltd. In-situ validation experiments
data showed the irradiances at =6° measured by sun collimator (aureole) are consistent with those measured
by sky collimator (sky) under both almucantar (ALMUC) and principal plane (PPLAN) scenarios. The
differences at all wavelengths are less than 1%, which indicates the method and protocol are suitable for
CARSNET field sunphotometer calibration and should benefit the improvement of data quality and
accuracy of network observations.

Keywords: Ce-318 sunphotometer, integrating sphere calibration, CARSNET
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Aerosol vertical distribution and seasonal variation over SACOL derived
from CALIPSO lidar observations

(Pengfei Tian, Lei Zhang*, Xianjie Cao)
Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric
Sciences, Lanzhou University, Lanzhou, 730000, China
*Author to whom correspondence should be addressed. E-mail: zhanglei@lzu.edu.cn

Abstract: Firstly, presents an assessment of CALIPSO observation by comparing to the ground based lidar
CE 370-2. Then CALIPSO level 2 aerosol profile data from June 2006 to October 2011 is used to study the
vertical distribution and seasonal variation of aerosols over SACOL. Four types of aerosols are observed
over SACOL.: dust (with an occurrence frequency of 55.3% among all subtypes of aerosols), polluted dust
(27.3%), smoke (15.5%) and clean continental (1.8%). Aerosols are uniformly distributed from ground to 2
km above, anthropogenic acrosols decrease while natural aerosols relatively increase from 2 to 4 km, dust
dominates in the heights of 4~6 km, while only polluted dust is observed in the layer of 6~8 km, no aerosol
is observed above 8 km. In spring, dust occurs frequently over SACOL (90.6%); in summer, the occurrence
frequency of smoke almost equals that of polluted dust and these two types of aerosols occur almost at the
same height bin; in autumn, local dust and smoke are mixed from ground to 2 km; in winter, dust is
observed in the height bin of 2~6 km. Dust is mostly observed in spring and winter within 6 km; smoke is
mostly observed in summer and autumn within 4 km; polluted dust has much the same occurrence
frequency in summer, autumn and winter, mostly below 2 km and can reach the height bin of 6~8 km.

Key words: atmospheric aerosol, CALIPSO, vertical distribution, seasonal variation
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Impact of meteorological parameters and gaseous pollutants (SO, and NO,)
on PM, s and PMq mass concentrations during 2010 in Xi’an, China

(Ping Wang ! JunJi Cao”’, Yongming Han ! Yu Huangz, Shuncheng Lee .
! State Key Lab of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of
Sciences, Xi’an 710075, China
? Department of Civil and Environmental Engineering, The Hong Kong Polytechnic University, Hong Kong

Abstract: PM, s and PM;omass from quartz-fiber weight were obtained in Xi’an for two weeks of every
month corresponding to January, April, July and October during 2010 at upwind district of Gaoling county
(GLC), downwind background station of Black river reservoir (BRR) and four urban sites. Annual average
PM, s and PM,; mass concentrations were 140.9 + 108.9 ug m>, 257.8 + 194.7ug m>, respectively.
Seasonally, high concentrations in wintertime and low ones during summertime were attributed to seasonal
variations of meteorological parameters and cycle changes of precursors (SO, and NO,). Stepwise Multiple
Linear Regression (MLR) analysis indicated that relative humidity is the main factor influencing on
meteorological parameter. Sulfate of SO, oxidation products are concentrated in fine mode of PM, s and
nitrate of NO, oxidation in coarse mode of PMo. Entry MLR analysis suggested that SO, and NO,
contributed 48.6% and 33.9%, and 17.5% and 0.7% of the total PM, s and PM,, respectively. Trajectory
cluster results indicated long distance air mass from northwest in winter (82.1%) and in spring (67.9%), and
short distance from surrounding provinces in summer (62.5%) and autumn (73.2%). Potential Source
Contribution Function (PSCF) analysis showed three day Dust storm (DS) came from Taklimakan Desert in
Xinjiang and Gobi Desert in Inner Mongolia in spring. Remote sensing retrieval (OMI UV Aerosol Index
(AI), OMI tropospheric NO, column of Aura and Aerosol Optical Depth (AOD) of MODIS TERRA) from
Giovanni online tools of NASA Goddard Earth Sciences Data and Information Services Center (GES DISC)
were verified results of observation on the ground to some extents.

Key words: Xi’an, PM, s and PM,y, meteorological parameters, gaseous pollutants, MLR, PSCF.
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Investigation of NR-PM; Species and Effect on Visibility in Xi’an, China

(Yichen Wangu, JunJiCao')
! State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese
Academy of Sciences, Xi’an 710075, China.
? Graduate University of Chinese Academy of Sciences, Beijing 100049, China.

Abstract :With an Aerodyne Aerosol Chemical Speciation Monitor, we mainly focused on the variation of
NR _PMI species, its inorganic species formation and its effect on visibility impairment under a stable
atmospheric condition (low wind speed period, from 1 September to 6 September, from 26 September to 1
October respectively). The NR_PM1 took up ~60% of PM,s. Organic contributes the most (58% on
average) to the NR PM1 mass loading, other species make ~40% contributions. Through Principle
component analysis, we found NH,", SO,” and NOs played a stably significant role on visibility
impairment within different period of the day. With the IMPROVE equation, Light scattering from
NR PMI was ~ 80% of that from PM,, illustrating the dominance of NR _PM, in the light scattering
process. Organics contributed the most to light scattering during this period whereas (NH4),SO4 and
NH4NO; played more important role on the visibility variation than Org did. Overall, it is the combination
of organics, (NH4),SO, and NH4NOs3, not a single species that are responsible for the variation of visibility
variation. Sulfate formation was dominated with gas phase reactions during daytime and droplet phase
reactions at night. Nitrate particles, however, were not formed immediately after gas phase reactions in the
afternoon. Two types of OA (HOA and OOA) were found in this study. The oxygenation level of organics
was relatively high and photochemical reaction proceeded rapidly in the afternoon. BBOA(biomass burning
organic aerosol) cannot be resolved though tracers of BBOA(m/z 60 and 73) have a prominent signal,
illustrating the similar variation of time series between these two factors, which maybe resulted from the
traditional energy consumption pattern in villages.

Key words: ACSM, NR_PM,, stable atmospheric condition, formation, visibility, HOA, OOA
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Metabolic Characteristics and Community Diversities of Airborne
Microbes in Different Functional Regions in Qingdao in Winter

WU Deng-deng, SONG Zhi-wen**, XU Ai-ling, ZHENG Yuan, XIA Yan (Institute of Environment and
Municipal Engineering, Qingdao Technological University, Qingdao 266033, China).

Abstract: In order to determine the metabolic characteristics and community diversities of airborne
microbes in different functional regions in Qingdao in winter, monitoring points were set up in five
different functional regions (city streets, coastal area, source area of drinking water, municipal landfill site,
and constructed wetlands for wastewater treatment). Airborne microbes were collected by SAS ISO100 in
January 2013 and their carbon source metabolic characteristics, functional diversity of microbial
community, and relationship with environmental factors were analyzed systematically through the Biolog
method. The results showed that the differences of carbon metabolic profiles of air microbial communities
from the five locations were significant. Among the five locations, levels of carbon metabolic profiles at
coastal area and source area of drinking water were higher than those in other locations. The Shannon
indexes and Simpson indexes in five different city functional regions were similar. However, the McIntosh
indexes at coastal area and source area of drinking water were higher than that in other locations. Among
the five locations, carbon catabolic types and levels at coastal area and source area of drinking water were
richer and higher compared to those in the artificial wetland, urban streets, and refuse landfill. Utilization
level of carboxylic acids was higher in the five air samples compared with other carbon sources. The
characteristics of carbon metabolic profiles revealed regional features and the key carbon source was
carboxylic acids which caused the differences in characteristics of carbon metabolic profiles.
Environmental factors, such as wind speed, temperature, and humidity may have effects on carbon
utilizations to certain degrees with the dominant factors different according to different environments.
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Characteristics of aerosol transport and distribution in East Asia

Jian Wu' (RN, Jun Guo™ (Z5#2) , Deming Zhao' (EX7#H7))
]Department of Atmospheric Science, Yunnan University, Kunming 650091, China
“School of Atmospheric Physics, Nanjing University of Information Science & Technology, Nanjing,
210044, China
I Key Laboratory of Regional Climate-Environment for Temperate East Asia, Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing, 100029, P. R. China

Abstract: We used daily aerosol simulations for the period from 2001 to 2003 that were generated by the
Goddard Chemistry Aerosol Radiation and Transport (GOCART) model to characterize aerosol transport
and distributions in East Asia. In comparison with the AERONET, MODIS, and visibility observations, the
model can capture the main distribution features of the aerosol optical depth (AOD) and its temporal
changes with a correlation coefficient of 0.75 and 0.85, respectively. It was found that high AODs occur in
Central China, the Sichuan basin, the Indo-China peninsula, the Indian subcontinent, and the Bay of Bengal
because of black carbon, organic matter, and sulfate, whereas in the Taklimakan desert and its adjacent
regions, high AODs occur because of dust. The potential effects of the hygroscopicity of aerosol particles
on the AOD were mainly observed in the Sichuan basin, the Bay of Bengal, the Indo-China peninsula, and
Central and Southern China. The East Asian aerosol transport was distinctly affected by the flux divergence
induced by aerosol advection (AFD) and by the flux divergence induced by wind divergence/convergence
(WFD). For black carbon, organic matter, and sulfate, the effect of AFD was a factor of 2 or 3 larger than
that of WFD in the divergence region, whereas AFD dropped to 70% of WFD in the convergence region.
The high AOD of black carbon, organic matter, and sulfate over the Sichuan basin related to the circulation
characteristics of convergence in low altitudes and divergence in high altitudes, which can collect aerosol
from adjacent regions at altitudes below 300 hPa and cause them to diverge easterly at higher altitudes.

Keywords: Aerosol; AOD; Transport; East Asia; GOCART model.

Corresponding author: WuJ. wujian@ynu.edu.cn
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REEW: R, WASRIR, WBHE, CAM3.L, BURMERLLALE:

Sensitivity simulation of contribution of desertification over Tibetan
Plateau to East Asian dust aerosols

ABSTRACT: By using the climate model CAM3.1, a sensitivity study of potential desertification over
Tibetan Plateau(TP) has been conducted. The simulations show that the potential dust emission sources
over the TP are mainly distributed in the western plateau near to Qaidam Basin, southern Tibet, southern
Qinghai plateau; The sand emissions vary seasonally with the peak in spring, the low in summer, Besides
the dust aerosol concentrations over the TP are greatly enhanced, the dust aerosols emitted from the TP
could significantly increase dust aerosols in the lower troposphere over central-western China and in the
mid-troposphere from central-western China, Korea, Japan to West Pacific. The contributions of the
TP-desertification to East Asian dust aerosols are high mainly in the lower-troposphere near to the TP,
while in the far-source region such as the south of Japan and the Middle Pacific region was highly in
high-rise. Plateau dust aerosol could be easily ascended to westerlies, becoming the world's highest
efficiency dust-distance transmission source.

Key words: Tibetan Plateau; Dust aerosol; Desertification;CAM3.1;Sensitivity simulation test
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Inter-annual variability of wintertime PM, s chemical composition in Xi’an,
China: Implications of Emission Changes

(HM. Xu’?, J.J. Cao', K.F. Ho’)
1 Key Lab of Aerosol Science & Technology, SKLLQOG, Institute of Earth Environment, Chinese Academy of
Sciences, Xi'an, China
2 University of Chinese Academy of Sciences, Beijing, China
3 School of Public Health and Primary Care, The Chinese University of Hong Kong, Hong Kong, China

Abstract: The chemical characteristics of PM, 5 from Xi’an urban area in January and February 2006 and
the same period of 2010 were determined in this study. Chemical mass closure analyses were carried out in
PM,; 5 samples, in order to illustrate the changes in PM; ;s chemical compositions in Xi’an winter time.
Enrichment factors relative to earth crust abundances were evaluated and it was noted that most
anthropogenic elements including Ni, Cd, As, and Pb had significant reductions. Correlation and
multivariate analysis technique, such as Positive Matrix Factorization (PMF) were used for source
apportionment to identify the possible sources of PM; s and to determine their contribution changes. Similar
sources were identified between these two years. Secondary transformation, fugitive dust, coal combustion
and vehicular emissions almost accounted for 80% of the mass concentrations of PM,s. Moreover, the
abundances of these major sources were changed with different years: coal combustion contributed the
most (28.9%) of PM;s mass concentrations in 2006, followed by vehicular emissions (28.0%) and
secondary transformation (15.3%); but vehicular emissions was the most contributor (25.7%) in 2010 and
the contribution of fugitive dust increased to 22.5% as well. Besides, industrial emissions and fireworks
emissions + biomass burning were the minor sources for PM; 5 in Xi’an.

Keywords: Mass closure analysis, PM, s, Source apportionment, Xi’an

* Corresponding author. Postal address: Institute of Earth Environment, Chinese Academy of Sciences (CAS), No. 10 Fenghui
South Road, High-Tech Zone, Xi~ an 710075, China. E-mail: cao@loess.llgg.ac.cn Tel: 86-29-8832-6488, Fax:
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Estimation of aerosol refractive index and optical properties during
summer and winter time at a regional background station in Yangtze River
Delta Region of China

(Peng Yan'?, Xiuji Zhou®)
! Meteorological Observation Center of China Meteorological Administration, Beijing, China
? Chinese Academy of Meteorological Sciences, Beijing, China

Abstract: Using the data of size resolved aerosol mass concentration and chemical composition obtained at
Lin’An regional background air pollution monitoring station in Yangtze River delta region of eastern china,
the size resolved aerosol effective refractive index was estimated for a summer and winter period. The real
part of the estimated effective refractive index ranged from 1.55 to 1.60 if assumed dry aerosols in both
summer and winter samples and ranged from 1.44-1.48 in summer samples if liquid water was include in
the aerosol mass budget. The imaginary part of refractive index for submicron particles had significantly
higher values in winter than in summer, and had much higher values for dry aerosols than if liquid water
was included. Based on the estimated aerosol effective refractive index and measured aerosol size
distributions, aerosol scattering and absorption coefficients were calculated. The calculated scattering
coefficients assuming dry aerosols were 30% ~ 50% lower than those measured using Nephelometer
instrument, and the calculated aerosol absorption coefficients were 10% ~ 40% lower than the measured
values. When including the liquid water in the aerosol mass budget, the estimated scattering and absorption
coefficients were closer to the measured values, but still lower up to 37%. The scattering coefficients
increased by a factor of 1.54 after including liquid water content in the aerosol mass, the absorption
coefficients increased only 10%, and the single scattering albedo increased 0.04.

Key word: Absorption coefficient, aerosol liquid water content, scattering coefficient, volume average
method
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Preparation of Titania-Silica Aerogels and Their Application to VOC
Degradation

(Sun-Wen Yao' (Zk#7%), Hsiu-Po Kuo' (2514117
1 Department of Chemical and Materials Engineering, Chang Gung University, Tao-Yuan, 333

Abstract: Titania-silica aerogels are prepared by sol-gel and carbon dioxide supercritical drying. The
morphologies and microstructures of aerogels are characterized by FE-SEM, BET and BJH adsorptions.
The crystalline and the mechanical structures of aerogels are also studied. Since titania- silica aerogels with
very large specific surface area are effective for VOC adsorption and anatase titania reveals good
photocatalytic activities under UV light exposure, the as-prepared aerogels are used for toluene degradation
in a photocatalytic fluidized bed reactor. With the inlet toluene concentration of 600 ppm - 1000 ppm and
gas flow rate of 5 L/min - 15 L/min, the toluene vapor is continuously degraded with the removal efficiency
greater than about 40%. The toluene removal efficiency decreases with the increases of the inlet toluene
concentration and the gas flow rate.

Key words: aerogel, photocatalytic, VOC degradation
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The application of single particle aerosol mass spectrometer on study of
taste and aged cigarette smoke aerosol

Huiging Nian, Wen Zhuang. MeiLi", Zhen Zhou
Guangzhou Hexin Analytical Instrument Company Limited, Guangzhou 510530
JiNan University, Guangzhou, 510632

Abstract: Particle size and chemical composition of seven kinds of cigarette smoke were detected by single
particle aerosol mass spectrometer (SPAMS). The difference of particle size and chemical composition in
seven kinds of cigarette smoke were studied. The change of number fraction for sulfate, nitrate, chloride
and BTEX in ageing process were also studied. The results indicate that the differences of chemical
composition and particle size distribution in cigarette smoke aerosol were the reasons that lead to difference
taste of different kinds of cigarettes. The number fraction of sulfate and nitrate increased because of the
translation of SOX and NOX. The reason for the reduction of chloride may be due to the heterogeneous
reactions .The number fraction for BTEX in fresh cigarette smoke was lower than the aged cigarette smoke.
As the aging time increases, the number fraction for BTEX gradually increased, which can be explained by
the translation of gas phase to particle phase in the aging process.

Key words: SPAMS, cigarette smoke aerosol, aged cigarette smoke
Email: limei2007@]163.com
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Characteristics of Water-soluble lons in PM;s during Haze and

Non-haze Period in Autumn in Wuhan

ZHANG Fan, CHENG Hai-rong, WANG Zu-wu*, LV Xiao-pu
(School of Resource and Environmental Science, Wuhan University, Wuhan 430072, China)

Abstract: Nine water-soluble ions of PM;s including F, CI', NOs’, SO,*, Na', NH4", K,
Mg**and Ca*" were analyzed during haze and non-haze period in autumn in 2012 at Wuda and
Dongxin in Wuhan. The results showed that NOs~, SO,* and NH," were the most important
ions in PM; 5 and the composition of the ions in PM; s was relatively stable. The increase of
the proportion of water-soluble ions in PM, s during the haze period was an important feature
of the air pollution in autumn in Wuhan. And they might be derived from the course of
biomass burning, soil dust, combustion of fossil fuels, automobile exhaust emissions. The
secondary air pollution in Dongxin was more serious than that in Wuda. The relative
contribution of stationary sources to NOyx and SO, in Wuhan’s atmosphere during the haze
period was greater than that in the non-haze period. And the relative contribution of mobile
sources to NOy and SO, in Dongxin was greater than that in Wuda.

Key words: Wuhan; haze; PM, s; water-soluble ions.
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Chemical composition and source characterization of Fugitive Dust over
Xi’an in the South Margin of the Loess Plateau, China

(Zhang Qian', Mu Jiao’ ,Shen Zhenxing"’)
! Department of Environmental Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China
2 SKLLQG, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710075, China

Abstract:A unique set of soil samples were collected to analyze the chemical composition and source
characterization of Fugitive Dust over Xi’an city, namely, 2 soil dust samples, 19(4) paved road dust
samples, 53(17) construction dust samples and 2 cement production samples. By the means of
high-sensitivity X-ray fluorescence and ion chromatography, the samples were detected contained eighteen
elements like Na, Mg, Al, Si, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Ba and Pb and eight ions like
Na', Mg2+, Ca2+, F, CI', NO;5 and SO42', respectively. The most abundant elements in the samples were Al,
Si, Ca and Fe. The elements of Ca, Zn, As and Pb had negative correlations to crustal elements (Si, Al, K
and Ti) and were rich in Xi'an city, typically, which indicated that they were from non-crustal sources and
can be used as the typical trace elements of construction dust emission. High correlations (r > 0.84;
*#P<0.01) were observed among crustal elements except Fe in dust samples which indicated that the source
of Fe is different from others as it may come from oil burning. The observed Si/Al, K/Al, Ti/Al and Mn/Al
ratios were similar to the source of Composite loess in Chinese Loess Plateau (CLP) and Upper Continental
Crust (UCC): Furthermore, Fe/Al and Mg/Al were consistent with the Dust storm over NW China,
implying that the fugitive dust were mixedly influenced by them. In cement samples, the ratios of K/Ca,
Si/Ca and Fe/Ca were higher than other dust samples in Asian dust but much lower than in other urban
cities, indicating there were significantly differences in the contributions of the energy structure of K, Si
and Fe in Xi’an. Most of the water-soluble calcium had high correlation with evaluated carbonate (r=0.97),
implying that Ca®" is in the form of CaCOj rather than other calcium minerals in Xi’an fugitive dust. The
majority of K is insoluble (K'/K <20%), showing that the fugitive dust can be separated from biomass
burning contributions. A similarity of major elemental potions and variation tendency in accordance with
the characteristics of construction dust were observed in four types of fugitive dust (soil dust, cement,
construction, paved road dust) over Xi'an area which shows that construction sites have great influences on
the composition of city fugitive dust in Xi’an.

Key words: Fugitive Dust, Xi’an city, Source apportionment, Construction dust
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Spatial and Seasonal Variations of Mass and Chemical Composition for
PMy, in Xi‘an, China

(T. Zhangl, JJ. Cao'™ S.X. Liu', S.X. Yangl)
! SKLLQG, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an, 710075, China.
? Institute of Global Environmental Change, Xi’an Jiaotong University, Xi'an, 710049, China.

Abstract: PM;, samples were simultaneously collected in six sampling sites during spring, summer,
autumn and winter in 2010, and then their chemical composition, including elements of Ti, Mn, Fe, Zn, As
and Pb, water-soluble inorganic ions of Na', NH,", K, Mg2+, Ca2+, CI, NOs, and SO42', organic carbon
(OC), and element carbon (EC), were determined to evaluate the PM;, levels and their chemical
characteristics in Xi’an. The annual mean value of PM;, mass concentration was 302.6 pug m> at
Shengzhengfu site (north). 293.1 pg m™ at Weidianji site (western). 266.3 pg m™ at Dihuansuo site (south).
223.7 pg m™ at Chanba site(eastern) and 254.9 pg m™ at Gaolin site(upwind zone). 211.1 pg m™ at Heihe
site(downwind zone). The CD values calculated for the urban and background stations were 0.25, 0.20,
0.17 and 0.22 during spring, summer, autumn, and winter, respectively. Low CD values reflect the
similarities in the composition of the aerosol between sites. The PMF results revealed that construction dust
(22.7%) contributed significantly to the detected PM,y mass, followed by secondary aerosol (22.3%), motor
vehicle (18.3%), coal combustion (17.8%), soil dust (13.1%) and biomass burning (5.8%) at the urban site.

Keywords: PMy,, chemical composition, mass balance.
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Observation of submicron aerosols at Mount Tai in east China from
2010 to 2012: Impact of different air masses on chemical components and
size distribution

(YM. Zhang ', X.Y. Zhang"", J.Y. Sun’, G.Y. Hi’, X.J. Shen', T.T. Wang’, D.Z. Wang®, Y. Zhao®)
1. Key Laboratory for Atmospheric Chemistry, Chinese Academy of Meteorological Sciences, Beijing,
China;
2. Wu Han University, Wu Han, China
3. Heilongjiang Province Meteorological Bureau, Harbin, China
4. Tai An meteorological bureau, Shan Dong province, Tai An, China
* Correspondence to X.Y. Zhang (xiaoye@cams.cma.gov.cn)

Abstract. Real-time measurements of non-refractory submicron aerosols (NR-PM1) were conducted using
an aerodyne mass spectrometry (Q-AMS) at the summit of Mount Tai (1534m above sea level)in Shandong
province, locates in the center of the Central East China (CEC) region, from June 2010 to January 2012, as
a part of National basic research project monitoring campaign. The mass concentrations and size
distributions of non-refractory submicron particle (NR-PM1) species (i.e., sulfate, nitrate, ammonium,
chloride, and organics) were measured in situ at 5-min time resolution. Overall, 146 days valid data was
obtained during the whole campaign, which covers four different seasons. The average total mass
concentration of NR-PM1 was 42.9 g m-3, with 31%sulfate, 32% organics, 19% nitrate and 18%
ammonium. The average mass concentration of NR-PM1 is highest (59.9 g m-3) in summer and lowest
(31.9 g m-3) in spring. Species occupied different percentages in different seasons, sulfate in summer,
Organics in fall and winter, while nitrate dominants the NR-PM1 in spring respectively. To investigate the
size-resolved mass concentrations of aerosol chemical components from different sources, seven air masses
were clustered based on the 72 hours back trajectory with HYSPLIT model. Cluster I, IV and V with short
pathway represent the local and regional sources, and the concentrations from these clusters were higher
than that from cluster III and VI which originated from remote and clean North-West sources. According to
the results of diurnal cycles for chemical species in NR-PM1 higher at noon and lower at midnight from
seven clusters, it was concluded that the site was controlled under the transitions between PBL and FT at
daytime and nighttime. The size distributions of chemical species were different from different air masses,
cluster I, II, IV, V and VII showed same shape with accumulation mode (500-600nm), the concentration at
nighttime is lower than at daytime. For cluster VI and II1, it demonstrated wider shape peaking at 300 nm,
and there were no obvious decrease in concentration at nighttime.

Keywords: NR-PM1, Chemical species, mass concentration, Size distribution, Mt. Tai
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Analysis and characteristics of visibility in Shenyang from 2010—2012

(Hujia ZHAO""*, Huizheng CHE", Xiaoye Zhang", Yanjun Ma", Yangfeng Wang®, )

“Key Laboratory for Atmospheric Chemistry (LAC), Institute of Atmospheric Composition. Chinese
Academy of Meteorological Sciences (CAMS), CMA, 46 Zhong-Guan-Cun S. Ave., Beijing 100081, China
®University of Chinese Academy of Science, Beijing 100049, China
“Institute of Atmospheric Environment, China Meteorological Administration, Shenyang 110016, China

ABSTRACT: Using the visibility data during 2010 to 2012 obtained at Shenyang Atmosphere Observation
Center, the relationships between visibility, PM mass concentration and meteorological elements were
statistically analyzed. The results show that: The monthly averaged visibility over Shenyang is higher in
March and September with values about 19.0+4.3km and 17.1+4.3km, respectively. Low visibilities over
Shenyang occur in January about 11.0+4.7km. Among the meteorological elements, wind speed was the
main meteorological factor that influenced visibility and the PM mass concentrations. The number of days
with visibility >19.0 km and visibility <<10.0 km in Shenyang are 59, 123, 145 and 132, 119, 121 from
2010 to 2012. The relationship between visibility and PM indicated that human activities are already main
sources of the pollutants, especially the fine particles which is the most important factor for the
deterioration of visibility. The study shows an obvious diurnal variation and weekend effect of visibility
and PM which are mainly due to human activities.

Keyword: Visibility; Particulate Matter; Shenyang; Northeast China
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Effects of meteorological conditions on high BC concentration at Xi’an
from 2003 to 2007

(Zhao Shuyu' )
1 Institute of Earth Environment, Chinese Academy of Sciences, Xi’an China, 710075

Abstract This study mainly investigated the causes of high black carbon (BC) episodes and effects of
meteorological conditions on air quality in winter at Xi’an. Continuous BC mass concentration was
measured from September 2003 to August 2007 at the site of Institute of Earth Environment, an urban site
at Xi’an. Averaged BC concentrations were higher in winter and autumn than those in summer and spring.
High BC concentration often appeared in winter and the magnitude was higher than those measured at
other urban sites. Annual averaged BC concentration showed a linear decline that indicated the reduction of
emissions and proportion of coal burning in the total energy consumption in winter. Relationships between
BC concentration and meteorological conditions showed that an inversion layer, descending motion in the
low troposphere and weak surface wind jointly contributed to high BC concentration in winter at Xi’an.
Significant negative relationships between BC concentration and boundary layer height, wind speed
implied that meteorological conditions directly affected seasonal variation of BC concentration.
Additionally, less precipitation was also a key factor that led to high BC concentration in winter at Xi’an
due to BC accumulation in the atmosphere.

Keywords: BC, Xi’an, boundary layer height, wind speed, precipitation
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Study on the pollution characteristic of atmosphere particles in Industrial
Zone of Zhuzhou city

ZHENG Zi-long"?, ZHANG Kai', CHAI Fa-he', YANG Qing ', LI Juan-sheng’, LIU Yun-nian’
1State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China
28handong University of Science and Technology, Qingdao 266510, China
3Changsha Environmental Protection College, Changsha 410004, China
4Zhuzhou Environment Monitoring Station, Zhuzhou 412000, China

Abstract: To understand the pollution characteristics of atmospheric particles and typical elements in
Zhuzhou City, TSP PM,( and PM, s samples of 4 seasons were collected in Zhuzhou from November 2012
to November 2012. Results show that the average TSP, PMy and PM, s concentrations in Zhuzhou were
respectively187.8ug/m®,157.3pg/m® and 79.1ug/m® | which in autumn and winter were about 50% higher
than that in spring and summer. The average ratio of p(PM,s)/p(PM,o) was 0.5, which was close to or
below the other industrial cities.

Key words: atmospheric particles, Zhuzhou City, pollution characteristic
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Investigations of the Chemical Characteristics from an Intensive
Sainampling of Ambient Particles in Shanghai, China

(Chong-shu Zhu', Jun-ji Cao’?)
! Key Laboratory of Aerosol, SKLLOG, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an,
China
? Institute of Global Environmental Change, Xi’an Jiaotong University, Xi'an, China

Abstract: Ambient daytime and nighttime PM, 5 and TSP samples were collected in parallel at two sites
(named Pudong and Jinshan) in Shanghai, China. The samples were analyzed for carbon fractions, elements,
water-soluble ions (WSIs) at both sites. The lower concentrations of particulates were found at Pudong, and
higher level of PM, s and TSP concentrations were observed in daytime than nighttime for both sites. The
variations of chemical components (OC, EC, ions and elements) as well as the species ratios were
discussed in depth for daytime and nighttime. The results showed that organic aerosol and secondary
sulfate are the most abundant components of the particle, and the contributions were variable during the
different sampling periods due to the strength of local emission and the secondary production. The
discussion indicated that the particulates were variable for different areas according to the local emissions
and meteorology. The results can give some indications for the developing effective strategies for urban
sub-zone pollution control.

Keywords: PM, s, TSP, carbonaceous fractions, ions, elements, Shanghai
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Comparing new particle formation events between in highly and less
polluted atmosphere: Implication of a critical role of anthropogenic
pollutants in growing new particles to CCN size

(YJ. Zhi', HW. Gao', Z.Q. Duan', GJ. Evans’, X. H. Yao™?)
'Key Lab of Marine Environmental Science and Ecology, Ministry of Education,
Ocean University of China, Qingdao 266100, China
Southern Ontario Centre for Atmospheric Aerosol Research, University of Toronto, Canada
*Corresponding authors: Email: xhyao@ouc.edu.cn, Tel: 86-532-667825635, fax 1-831-618-6654

Abstract: When new particles formed in the atmosphere grow over 50-80 nm, they can be activated as
cloud condensation nuclei (CCN) and lead to an increase of cloud albedo. Knowledge gaps still existed,
e.g., 1) in what type of new particle formation (NPF) events new particles can grow over 50 nm? 2) which
chemicals determine the growth of new particles to be over 50 nm? In this study, NPF events were
investigated at two urban sites, in Qingdao and in Toronto, using two identical Fast Mobility Particle Sizer
(FMPS) in spring. The satellite column density of pollution gases and the particular chemical concentration
in PM; 5 both showed much higher concentrations of anthropogenic air pollutants in Qingdao than in
Toronto. NPF events were observed in 16 days out of 39 sampling days in Qingdao and 13 days out of 31
sampling days in Toronto. The occurrence frequency of NPF events between Qingdao (41%) and Toronto
(43%) was comparable to each other. In Qingdao, the geometric mean diameter of grown nucleated
particles (D,,;) in 15 days grew to larger than 40 nm except in one day when the growth of new particles
terminated at ~20 nm. In addition, new particles in 8 days out of the 15 days partly or entirely grew over 50
nm and they could even reached 100 nm in two days. Two-phase growth was generally observed in these
NPF events of Qingdao. The first-phase growth occurred in daytime and the CMAQ modeling results
suggested that formation of secondary organics was likely the major cause for the growth. The
second-phase growth was observed at night and was associated with the increased concentrations of NH,"
and NOs', implying that NH4NO; condensation played an important role in the growth. In Toronto, NPF
events in 4 days followed with the growth of new particles <~20 nm while new particles grew up to ~40
nm in the remaining NPF events. A slight growth of new particles at night was observed only in 3-days
NPF events when the increased concentrations of NH,, NO;™ or the increased relative humidity were
observed. However, the calculated D,,; was less than 45 nm for all NPF events in Toronto, implying a
negligible contribution of new particles to the population of CCN.

Key words: nucleation, particle growth, anthropogenic pollutants, NH4;NO; condensation
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Characterization of Springtime Atmospheric Organic and Elemental
Carbon of PM; 5 in a Typical Semi-Arid Area of Northeastern China

(Renjian Zhang] *, Jun Taoz, K.F. H03’4, Zhenxing Shen’)
! RCE-TEA, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China
2 South China Institute of Environmental Sciences, Guangzhou 510655, China
3 SKLLQOG, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710075, China
* School of Public Health and Primary Care, The Chinese University of Hong Kong, Hongkong, China
? Department of Environmental Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China

Abstract: Daily particulate matter (PM, s) aerosol samples were collected in Tongyu, a semi-arid area in
northeastern China in spring. The concentrations of organic carbon (OC) and elemental carbon (EC) were
determined with a thermal/optical carbon analyzer in the filter samples. The average concentrations of OC
and EC in PM, s were 14.1 + 8.7 and 2.0 + 1.3 pg/m’, respectively. A good correlation between OC and EC
was observed during the spring season, suggesting that they might be derived from similar sources. The
correlation between OC and K™ was high (R = 0.74) and the K'/OC ratio, as determined from their linear
regression slope, reached 2.57. The good correlation and the high K'/OC ratio indicated that biomass-burning
was probably one of the major sources of OC in this region. The concentrations of estimated secondary
organic carbon (SOC) in PM, s in Tongyu ranged from below detection limit to 26.1 pg/m’ (mean, 5.9
ng/m’). The percentages of SOC in OC and in PM, s mass were 42.0% and 2.1%, respectively. The SOC
concentrations during dust storms (DS) periods were higher than those during non-dust storm (NDS)
periods, suggesting that chemical reaction processes involving gas-particle conversion should have
occurred during the long-distance transport of acrosol particles.

Keywords: Semi-arid area; Organic carbon; Elemental carbon; Dust storm.

157



HERETASTEFRY) B3R R S

OB ASCRW T MBI R PMys AN VE——E R RS, HENY TS
PUKB VAN A S A R AR IR L Bl B U5 sCUL KO 38 PR RS 3 1M e 7 (KA AL RO AR B
PREE o I GRS (BB AR I RE R R VR UE 13X A vE BAT E m e e 1 M A T ]
KR ARG EA RIFHIRGEMEN 8. AE# A IXF I PM, s & ) B R AR SRl 2 FE Rl 56 Uk ik
K A SR REAL, B e E SRR REAL I SRR IR . e R 1 BUAT (R T I vk i) e A
Wiz s, o —FREEREE . MERA RIS SURORIY) B SR T, BT R AR R .

158



Real-time Measurements of Secondary Organic Aerosol from the
Photooxidation of Naphthalene using Single Particle Mass Spectrometry

(ang Chen"?, Robert M. Healy’, Shouming Zhow’, and John C. WengYer’)
!Insitute of Earth Environment, Chinese Academy of Sciences, Xi’an China
’Department of Chemistry and Environmental Research Institute, University College Cork, Cork, Ireland

Abstract : Naphthalene is the most abundant polycyclic aromatic hydrocarbon detected in urban air and
has recently been identified as an important precursor for the formation of secondary organic aerosol (SOA)
in the atmosphere. In this work, a series of simulation chamber experiments has been performed on the
photooxidation of naphthalene under a variety of reaction conditions. The decay of naphthalene was
monitored using in situ FTIR spectroscopy and the formation and evolution of SOA was followed using a
scanning mobility particle sizer. An Aerosol Time-of-Flight Mass Spectrometer (ATOFMS) was used to
determine the chemical composition of the SOA in real-time. In experiments using NOx as the hydroxyl
radical precursor, the single particle mass spectra were found to change slowly over a period of hours. The
positive ion mass spectra initially contained hydrocarbon fragments typical of aromatic species which are
tentatively attributed to ring-retaining oxidation products such as naphthol and nitronaphthalene. After 3-4
hours the intensity of the hydrocarbon fragments was significantly reduced and the negative ion mass
spectra displayed characteristic features of oxidized organic aerosol and nitrates. Interestingly, some of
these peaks continued to increase after the lights were turned off, suggesting that particle phase processing
was maintained, even under dark conditions. The results from these experiments indicate that ATOFMS can
be used to monitor chemical changes in SOA in real-time and is a potentially useful tool for investigating
aerosol formation and ageing.

Keyword: Secondary Organic Aerosol, Naphthalene, online single particle mass spectrometer.
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Black carbon variation during a high pollution haze episode in Beijing,
China
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College of Resources and Environment, University of Chinese Academy of Sciences, Beijing, 100049,
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’Beijing Academy of Sciences and Technology, Beijing, 100089, China
* Corresponding author
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Abstract: Black carbon (BC) aerosol is esthetically displeasing as it is responsible for the brown
appearance of urban hazes. In this study, atmospheric BC aerosol was measured using an aethalometer
(AE-31) at an urban location of Haidian District, Beijing from May 2012 to March 2013. A logarithmic
negative correlation (R’=0.5120) between BC and visibility suggested that BC was an important air
pollution factor to affect air quality in Beijing. BC concentration showed significant seasonal variation with
mean concentration varying between 4.24 ug m(summer) to 8.14pug m™ (winter). The highest daily mean
concentration was recorded as high as 27.69 pg m™. The highest concentration of BC occurred during a
high pollution haze episode in winter. In a clear day, BC exhibited a distinct diurnal pattern, with three
maximum peaks within a day. However, BC exhibited a multi—-peak diurnal pattern during haze episodes
from Dec 2012 to Jan 2013. Statistical factors analysis demonstrated that emission source factors were not
increased, leading to multi-peak diurnal pattern in BC variation. Additionally, Weather Research and
Forecasting Model showed that the boundary layer height during haze episodes hourly varied in a similar
trend with normal days. All the evidence indicated that BC exhibited a rather higgledy-piggledy diurnal

pattern during haze episodes, which played a key role in the stabilization of haze formation.

Keywords: Black carbon aerosol, Haze formation, Diurnal pattern, Seasonal trend.
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