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ABSTRACT

We investigated the condition of air pollution in various kinds of buildings such as
university office, university library, barber shop and beauty parlor in university hospital,
book store, department store, pachinko parlor, bowling alley and hotel. = We also
investigated the personal exposure level of employees at the above-mentioned buildings.
The measured chemicals were 31 kinds of volatile organic compounds (VOCs),
formaldehyde, acetaldehyde and nitrogen dioxide (NO,). The chemicals were
collected by a personal passive sampler.  Generally speaking, ethyl acetate, toluene
and decane showed high concentration (> 5 ppb). At bowling alley,
1,2,4-trimethylbenzene was found to be more than 150 ppb. At pachinko parlor and
department store, methylethylketone was higher than other buildings.  Bookstore
showed highest concentration of toluene among all buildings investigated. As to
aldehydes, the concentration of formaldehyde was between 10 and 55 ppb.  Pachinko
parlor showed the highest value. Acetaldehyde concentration was between 5 and 63
ppb.  The highest was also given by pachinko parlor. NO, concentration was
between 5 and 59 ppb.  Among the buildings, department store and pachinko parlor
gave higher values.  The level of personal exposure generally had the same tendency
with indoor air pollution level.  The possible source of the characteristic chemicals at
each building will be discussed.

INTRODUCTION

Recently, a big change in indoor air environment has been recognized.  This new
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problem is caused by high air tightness, high adiabatic and newly building material, and
has been the cause of health problems.  The resident in a newly-built home appealed
for bodily bad condition and indisposition for this problem in around 1970. These
symptoms are called Sick Building Syndrome and it has been paid attention.
Afterwards, the symptom of the irregularity, and it is distinguished from a sick building
syndrome and socially becomes a big problem.  Approximately 80% of our life time
is spent in an indoor air environment,' either in homes, work place etc.  Especially,
the indoor air quality is often worse than outdoor air and contains many pollutants.
Jarke and co-workers” indicated that 118 chemicals were identified in the indoor air of
new buildings, and the indoor pollutants arise probably from many parts, such as the
carpeting, clothing furniture etc.  Many researches on indoor air pollution® and the
influence on health®’ have been performed. The investigations of air pollution in
large-scale buildings to be open for public people such as university, department store
and amusement facilities are not so many.  However, it is necessary to investigate the
indoor air quality of those buildings because many people may use them for the purpose
of study, shopping and amusement etc.  This study is aimed at grasping the realities
of the conditions of the air environment of various large-scale buildings in Japan and of
the chemical exposure of the employees.

METHOD

Studied Buildings

We investigated indoor and outdoor air quality at university office, university library,
barber shop and beauty parlor in university hospital, book store, department store,
pachinko parlor, bowling alley, hotel and museum in Japan. The sampling sites, the

number of employees investigated and the characteristics of each building are listed in
Table 1.

Collection and analysis of chemicals

The concentrations of the VOCs, aldehydes and NO, were measured.  The
collection of chemicals was carried out by a passive sampler. ~ Passive samplers were
used in all cases (Personal exposure, indoor air and outdoor air). To evaluate
exposure level of workers to chemicals, the personal sampler was hooked on to a
worker’s breast. The samplers for collection of the chemicals were set up in each
sampling site.  After sampling, the VOCs and NO, samples were stored in a freezer
and aldehyde samples were stored in a refrigerator.  The analysis of VOCs is as

_.56.w



Table 1. Sampling site

Building Site Number of sampling places

University Office S
Employees 10

Library 5

Employees 7

Barber Shop 2

Employees 2

Beauty Parlor 2

Employees 2

Book Store 1F 7
Employees 5

Department Store IF (Food Corner) 7
Employees 5

2F 6

Employees 3

6F 6

Employees 3

7F (Chinese Restaurant) 6

Employees 5
Pachinko Parlor IF 10
Employees 12
Bowling Alley 1F 12
Employees 5

For each buildings, outdoor air quality was also measured.

follows.>  An activated charcoal (Pittsburgh PCB) in a sampling tube (Sibata, Japan)
was moved to a test tube, 2 ml of carbon disulphide was added and then VOCs were
extracted. The VOCs in extracted solution were analyzed by using a capillary gas
chromatograph-mass spectrometer-apparatus (Hewlett Packard, USA) with auto sampler.
The collection of aldehydes was carried out in a passive gas tube (Sibata, Japan) silica
gel that is impregnated with 2,4-dinitrophenyl hydrazine.  The aldehydes observed on
the silica gel was extracted with the 3 ml acetonitril. The separation and

determination were done by using HPLC apparatus (Shimadzu LC-10 AD, Japan).
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The NO, that absorbs filter (Toyo Roshi, Japan) was extracted with a coloring solution.
A coloring solution was prepared with a solution of sulfanilic acid, phosphoric acid and
0.1 wt% N-(1-naphthy) ethylenediamine dihydrochloride. = NO, in the extracted
solution was determined by using UV-VIS spectrophotometer (Shimadzu UV-2200A,
Japan)

RESULTS

University office

As shown in Table 1, we performed the investigation at university office, university
library, and barber shop and beauty parlor in university hospital. = The 8-stories
university was built 28 years ago.  Table 2 shows the results of measurements of
VOC:s in university office (8 m x 38 m), and Table 3 shows those of aldehydes and NO,.

Twenty-six kinds of VOCs were detected. Decane and 1,2,3-trimethylbenzene
were in relatively high concentration (>10 ppb). Personal exposure level of
university office workers to VOCs was less than 3 ppb during working time, whereas
some VOCs such as toluene and p-dichlorobenzene gave higher value during
non-working time suggesting that they may experience exposure at home.

The concentrations of NO, in indoor air during working time and of personal
exposure were low (<20 ppb).

The concentrations of formaldehyde and acetaldehyde in indoor air during working

time and of personal exposure were approximately 25 ppb and 6 ppb, respectively.

University library
Table 4 shows the three highest VOCs detected in university library and other

settings.  Aldehyde and NO, concentration in all sampling sites are shown in Table 4.
Twenty-two kinds of VOCs were detected from university library.  Except for decane,
other VOCs during working time were in low concentration (<4 ppb) and were in
similar concentrations as those of outdoor air.  Exposure level of employees was in
the same level as that of indoor air except for ethyl acetate. Toluene and
p-dichlorobenzene showed high value during non-working time, suggesting that there
were strong influence of living environment.

The concentration of NO, was less than 20 ppb in all situations.

Outdoor concentration of formaldehyde was approximately 10 ppb, whereas indoor
concentration was 20-30 ppb.  As to acetaldehyde, it was 2 ppb in outdoor air and ca.
10 ppb in indoor air and personal exposure.
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