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Abstract

Fine particulate matter (PMys) samples were collected over 24-h periods for 2-week seasonal campaigns in spring
summer, autumn and winter, of the Japanese government’ s fiscal years (April to March of the following year)
2014-2016 in three sites of Chiba Prefecture, Japan. Organic components are key molecular markers responsible
for evaluating emission sources; however, this information remains deficient in Japan. In this study, we have
focused on analyzing 24 organic components contained within PM; 5. Selected organic compounds including
dicarboxylic acids, anhydrous sugars, methoxylated phenols, «—pinene—derived biogenic secondary organic
aerosols (BSOA), fatty acids, glycerides and phytosterols were determined by the trimethylsilyl (TMS) derivatized
procedure followed by GC/MS quantification (except oxalic acid, which was determined by ion chromatograph via
the water extraction procedure). Dicarboxylic acids and « —pinene-derived BSOA, which are thought to be produced
by photo—chemically induced reactions, showed higher concentrations during spring, summer and autumn compared
with winter. Oxalic acid was identified as the dominant member of the dicarboxylic acids, accounting for
approximately 60-80% of total dicarboxylic acids. Anhydrous sugars, methoxylated phenols and phytosterols
predominated in autumn and winter, which could be attributed to the impact of biomass burning, which is often
practiced on farmlands in autumn and winter after the harvest period. Levoglucosan was the most concentrated
type of anhydrous sugars, accounting for approximately 70-90% of total anhydrous sugars. Certain amounts of fatty
acids and glycerides were determined but characteristics to evaluate or specify emission sources could not be
obtained from our data
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Fig.1 Map indicating the location and altitudes

of sampling sites.
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Table 1 Sampling conditions of individual

seasonal campaign.

Fiscal yea]f'*1 Season? Sampling period n
Spring May, 2014 14
Summer  Jul.~Aug., 2014 14

FY2014
Autumn Oct.~Nov., 2014 14
Winter Jan.~Feb., 2015 13
Spring May, 2015 14
Summer  Jul.~Aug., 2015 14

FY2015
Autumn Oct.~Nov., 2015 14
Winter Jan.~Feb., 2016 14
Spring May, 2016 12
Summer  Jul.~Aug., 2016 14

FY2016
Autumn Oct.~Nov., 2016 14
Winter Jan.~Feb., 2017 14

*1: Years are based on Japanees government's
fiscal years (April to March of the following
year).

*2: The four seasons were assigned based on
the definition used by the Japanese
Meteorological Agency.
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Table 2 Organic components analyzed in this
study.
Group Analyte Observation period "2
Oxalic acid 2014~2016
Malonic acid 2015~2016
Maleic acid 2015~2016
Dicarboxylic Succin'}c ac%d 2015~2016
acids Glutaric acid 2015~2016
Adipic acid 2015~2016
Pimelic acid 2015~2016
Suberic acid 2015~2016
Azelaic acid 2015~2016
Anhydrous Galactosan 2015~2016
sugars Mannosan 2015~2016
Levoglucosan 2014~2016
3',5'-Dimethoxy-4'"-hydroxyacetophenone 2016
Methoxylated Vanillic acid 2015~2016
phenols 4-Hydroxy-3-methoxycinnamaldehyde 2016
Syringic acid 2015~2016
dom BSOA Pinonic acid 2015-2016
Fatty acids LinolAeic a_cid 2015~2016
Oleic acid 2015~2016
. Monopalmitin 2015~2016
Glycerides Monoolein 2015~2016
Campesterol 2015~2016
Phytosterols Stigmasterol 2015~2016
B-Sitosterol 2015~2016
Internal 1,2,3-Hexanetriol
standard Levoglucosan-d7
substances Behenic acid

*1: Oxalic acid was analyzed by ion chromatography.

*2: Years are based on Japanees government's fiscal years (April to March of
the following year).

Table 3 Analytical conditions of the GG/MS

systems.

_GC_
DB-5MS, 0.25mmI.D. x 30m X 0.25pm
(Agilent Technologies Corp.)
He (Flow rate 1.0 mL/min)

Column

Carrier gas

Injection amount 1pL
Injection mode Splitless
Injector temperature 270°C

80°C—7°C/min—150°C(5min)—2°C/min
—170°C(2min)—6°C/min—200°C(1min)
—15°C/min—320°C(4min)

Oven temperature

_MS_
Ton source temperature 230°C
Tonization method EI
Volatge 70 eV
Analytical mode SIM
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analysis.
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Fig.3 Temporal variations of PM,; mass
concentrations and OC observed during the fiscal
years 2014-2016 in Ichihara, Katsuura and Futtsu,

Chiba Prefecture.
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Fig.4 Temporal variations of organic components observed during the fiscal years 2014-2016 in

Ichihara, Katsuura and Futtsu, Chiba Prefecture.
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