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Fig. 1 Effect of temperature (a) and time (b) of the
first desorption

The first desorption temperature was changed with 20
min of heating, and the time effect was obtained at

240 C. The second desorption was all carried out at
330 C for 5 min. The ordinate is the normalized
peak area.
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Fig. 2 Chromatograms obtained by TD-GC/MS and
SE-GC/MS

Chromatograms were obtained for the filters
impregnated with PAHs, for which the concentration
was 100 ng each. In addition to the PAHs extracted,
the same amount (2.5 ng) of Ant-d10 was introduced
to the both GCs.

WoOFy kL U, —REAFREX 240~280 C, —k
BiAERERE 15~25 0 DFH%E 1.0 &£ Lz 72, HIFA
RILBhb LS, KGTED PAHs 3IREN R DL ODAR T
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WOMN 1 uL 25 GC-MS NEA S, GCMS IZEA S DA
BHEORIZ L HI2I12IFHEL 25 ng &£ 5. Fig. 2 Tl3,
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BHONTVWDLONSH 5. GCOFHRBARNEAT S
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Fig. 3 Comparison of the obtained data by TD-GC/
MS and by SE-GC/MS
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Fig. 4 SEM images of particles collected on filters
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Fig. 5 Diurnal variation of PAHs in PM

In addition to the PAH data,
temperature are shown together.
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Fig. 6 Seasonal variation of PAH concentrations obtained from March 2013 to August 2014

Back trajectory data are for typical seasons in 2013 (April, June, September and December).
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Fig. 7 PAHs observed in the field burning (a) and
the driving rout for the moving sampling (b)
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In order to establish a simple and highly sensitive analytical method, thermal desorption
followed by gas chromatography/mass spectrometry (TD-GC/MS) was investigated for
polycyclic aromatic hydrocarbons (PAHs) in PM,;. In this work, the TD condition was
optimized for PAHs in filter samples, and the performance was compared with those by the
solvent extraction method (SE). Even the TD method was much simpler, sensitivity is much
higher compared to that of the SE method. TD-GC/MS was highly sensitive and PAHs could
be detected with shorter sampling time. Accordingly, detailed seasonal variations were
obtained with relatively shorter sampling time (1 -3 days) for the long term. While the PM,;
concentration changed in small ratio in different seasons, the PAH concentrations were much
higher in the winter and spring when PAHs were largely emitted on the Chinese continent and
transferred to Japan. The TD-GC/MS is highly sensitive, and a daily variation was obtained
with a 4 h resolution. Furthermore the PAHs compositions emitted in the field burning
could be determined just by sampling the air by driving a car for a half an hour through the
burning grass field. The ratio of low molecular PAHs (3-4 rings) was higher in the field
burning sample compared to those in PM,; sampled in Kumamoto-city for days. The TD-GC/
MS is superior in both analytical cost and performance, and is expected to be used for many
applications in atmospheric analysis and air monitoring.

Keywords: polycyclic aromatic hydrocarbons; thermal desorption; gas chromatography; PM, 5; air
pollution; field burning.



