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The surface area measurement is important to understand the aerosol toxicity because an
increased surface area may be able to act as an enhanced reaction interface for certain reactions
between aerosol particles and biological cells, as well as an extended surface for adsorbing and
carrying co-pollutants that are originally in gas phase. However, number of studies that
investigated the surface area of ambient aerosol particles was quite limited. Continuous
measurement of the surface area concentration, aerosol chemical composition and particle size
distribution of ambient aerosol particles in Fukue Island, Nagasaki, which is geographically closed
to the Asian continent, was carried out from 10th to 30th, April 2017. The surface area
concentration was automatically and continuously measured using an Nanoparticle Surface Area
Monitor (NSAM, Model 3550, TSI), black carbon (BC) was measured using an aethalometer
(microAeth, Model AE51, AethLabs), chemical composition was measured using an aerosol mass
spectrometer (Aerodyne, AMS), and particle size distribution was measured using a scanning
mobility particle sizer (SMPS, Model 3081, TSI). As a result, the aerosol chemical component
concentrations in Fukue behaved similar to each other, and when these increased, the surface
area concentration also tended to be increased. However, the sulfate concentration sometimes
increased alone. In particular, only sulfate ion concentration increased in 4/15, 16, and 25, and the
proportion of sulfate accounted more than 50% for the total chemical component concentration. At
this time, the inflow air trajectory on Fukue Island was mainly from the southwest direction.
Although only the sulfate concentration increased when the air masses came from the East China
Sea to Fukue Island, this did not increase the surface area concentration. On these days, the slope
of regression line between the aerosol surface area and BC tended to be small. This means that
the sulfates coming from East China Sea coated other particles like BC, and would let the particle
specific surface area be small.
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Evaluation of health impact of transboundary air pollution by an intensive observation of the concentrations of aerosol surface area
and chemical constituents
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The surface area measurement is important to understand the aerosol toxicity because an increased surface area may be able to act
as an enhanced reaction interface for certain reactions between aerosol particles and biological cells, as well as an extended surface
for adsorbing and carrying co—pollutants that are originally in gas phase. However, number of studies that investigated the surface
area of ambient aerosol particles was quite limited. Continuous measurement of the surface area concentration, aerosol chemical
composition and particle size distribution of ambient aerosol particles in Fukue Island, Nagasaki, which is geographically closed to the
Asian continent, was carried out from 10th to 30th, April 2017. The surface area concentration was automatically and continuously
measured using an Nanoparticle Surface Area Monitor (NSAM, Model 3550, TSI), black carbon (BC) was measured using an
aethalometer (microAeth, Model AE51, AethlLabs), chemical composition was measured using an aerosol mass spectrometer
(Aerodyne, AMS), and particle size distribution was measured using a scanning mobility particle sizer (SMPS, Model 3081, TSI). As a
result, the aerosol chemical component concentrations in Fukue behaved similar to each other, and when these increased, the
surface area concentration also tended to be increased. However, the sulfate concentration sometimes increased alone. In particular,
only sulfate ion concentration increased in 4/15, 16, and 25, and the proportion of sulfate accounted more than 50% for the total
chemical component concentration. At this time, the inflow air trajectory on Fukue Island was mainly from the southwest direction.
Although only the sulfate concentration increased when the air masses came from the East China Sea to Fukue Island, this did not
increase the surface area concentration. On these days, the slope of regression line between the aerosol surface area and BC tended
to be small. This means that the sulfates coming from East China Sea coated other particles like BC, and would let the particle
specific surface area be small.
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concentrations of aerosol surface
area in Fukuoka, Japan, measured
by diffusion charging method




