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Abstract

According to the decision of the 2001 Workshop on Utilization of Research Reactor
(Neutron Activation Analysis (NAA) Section), size fractionated particulate matter
collection for NAA was started from 2002 at two sites in Japan. The two monitoring
sites, "Tokyo" and "Sakata", were classified into "urban" and "rural". In each site,
two size ftactions, namely "PM2-10" and "PM2" particles (aerodynamic particle size
between 2 to 10 micrometer and less than 2 micrometer, respectively) were collected
every month on polycarbonate membrane filters. Average concentrations of PM10
(SUM Of PM2-10 and PM2 samples) during the common sampling period of August to
November 2002 in each site were 003 nig/m 3 in Tokyo, and 0.022Mg/M3 in Sakata.

Keywords: Atmospheric particulate matter, PM1o, Fine particles, Neutron activation
analysis

Introduction

Participants of the NAA section of the 2001 Workshop on Utilization of Research
Reactor, Beijing, 59 November 2001 (China, Indonesia, Japan, Malaysia, Philippines,
Thailand, and Vietnam) agreed air pollution study as the subject to be focused on for
the application of NAA in 2002. Presently, all the participating countries have
capability to collect size characterized particulate matter samples, e.g. M2 and PM.2-1o.
Collection, analysis, and data interpretation of the elemental profile in the atmospheric
particulate matter was adopted as a part of the activities of the project program. In
order to obtain the comparable data among the participating countries, sorts of
sampling device, filtering material, sampling frequency, suitable site character, and so
on were discussed and specified at the Workshop.

In Japan, collection of particulate matter was carried out at two monitoring sites

using same sampling system. The sampling system consists of consecutive NILU
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filter holder including PM10 inlet, coarse filter (pore size micrometer), and fine filter

(pore size 04 micrometer) attached to the NLK-60 low volume air sampler assisted by
mass flow meter. This paper presents the collection and mass concentration of
particulate matter obtained in the project.

Monitoring method

- Monitoring sites
One "Urban" monitoring site is located at western side city Hachioji, of Tokyo

metropolitan area. The population of Tokyo is more than twelve million, and air
pollutants generated from this area is very huge. In these years, environmental
conservation authority of the Tokyo metropolis focuses on nitrogen oxides and
particulate matters mainly emitted from automobile exhaust, because the
environmental air quality standards for these pollutants in Tokyo have not been
satisfied in wide areas.

The other "Rural" monitoring site is located northeastern part of Japan, about
500krn apart from Tokyo. The site is in an estuary harbor city, Sakata of Yamagata
Prefecture, beside the Japan Sea/the East Sea. Population of the city is about 100
thousands.

Table I Properties of monitoring sites
Tokyo Sakata

Classification of site Urban Rural
Postal address Tokyo Metropolitan Univ., Tohoku Univ. of Conun.Serv.

1-1, Minami-Osawa, Hchioji-city, Sci. 3-5-1, Sakata-city,
Tokyo Yarnagata

Latitude 35' 07'N 38' 55'N

Longitude 139' 2YE 139' 52'E

Altitude 126m 30m
Main Pollution Source Highway, Building construction Sea salts, Coal power plant

- Sampling system
Mass-flow measurement low-volume air sampler, NLK-60 (Tokyo-Dylec Corp.)

combined with the NILU filter holder is used at each site. As shown in Fig. , the
filter holder consists of a PM IO aluminum impactor followed by coarse filter (pore size
8 micrometer, Nuclepore membrane filter made of poly-carbonate) and fine filter (pore
size 04 micro meter, Nuclepore membrane filter made of poly-carbonate). Operating

the system as specified flow rate of 16.7 liters per minute, the first filter collects PM2-10

(aerodynamic particle size between 2 to 10 micrometer), and the second filter collects

PM2 (aerodynamic particle size less than 2 micrometer). This sampling system can

collect particles equivalent to the Gent Stacked filter Unit PM10 sampler
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Fig. I Sampling System

Results and discussion

Individual duration of particulate matter collection is less than a week depending

on the flow rate drop caused by loaded fine filter. Particulate matter collection was

carried out at each site once or twice per month. Average particulate mass

concentrations during the common sampling period - from August to November 2002,

were 0031 Mg/M3 in Tokyo, and 0022 Mg/M3 in Sakata. Higher particulate mass

concentrations observed in Tokyo seem to reflect the various activities of surrounding

area. Concentration ratios of the PM2-10 particles to the PM2 particles during the

period at both sites were kept within around 0.5 to 20. However, during spring

season in Sakata, extremely high concentration of coarse particles raised the PM2-10 to

PM2 particle ratio up to more than 10. These phenomena were observed from March

to April 2002, because of the yellow sand storms came from Asian Continent.

Particulate mass concentrations observed in this work were compared with the

Japanese air quality monitoring device. In Japan, the air environmental quality

standard for suspended particulate matter is specified particles which aerodynamic

diameter less than 10 micrometer (equivalent t PM7 or PM8). As shown in Fig.2,

PMIO sample (PM2-10 + PM2) of this work and parallel operated Japanese low-volume

air sampler using quartz fiber filter in Sakata represents almost good relations. In

average, approximately fifteen percents higher results were observed by this study.

According to the environmental statistics of Japan, average concentration of Japanese

suspended particulate matter was 0.045Mg/M3 (47 monitoring sites) in Tok Y02), and
3 3)

0.022mg/m (I 2 monitoring sites) in Yamagata
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Table2 Mass concentration of particulate matter in Japan by this work

(unit: mg/m 3
Site Tokyo Sakata

Month PM2-1-0 PM2 PM1011) PM2-10 PM2 PM10")

Feb. 0.020 0.010 0.030
Mar. 0.037 0.007 0.043

Apr____ 0.151 0.013 0.164

May. 0.005 0.008 0.013

Jun. 0.007 0.007 0.014

Jul. 0.006 0.014 0.020
Aug. 0.017 0.008 0.025 0.011 0.017 0.029
Sep. 0.010 0.010 0.021 0.009 0.007 0.015
Oct. 0.018 0.020 0.038 0.010 0,012 0.022

Nov. 0.022 0.018 0.041 0.015 0.008 0.024

Averagea'T 0.017 0.014 0.031 0.011 0.022-

Average concentration of August to November 2002.

b) SUM Of PM2-10 and PM2 samples.
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Fig.2(a) Particulate Mass Coc. in Tokyo, 2002
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Fig.2(b)Particulate Mass onc. in Sakata, 2002
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Conclusion

Collection of size fractionated particulate matter sample was carried out in two sites
Japan for NAA. Mass concentration of the particulate matter obtained by this study
was compared with concentration of the Japanese suspended particulate matter that is

speclified as the environmental air quality standard in Japan. Collected samples seem
to reflect well the situation around the monitoring site, and were provided for NAA.
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