Table 2. Concentration of VOCs in University Office

Compounds (ppb) Working time Non-working Employee Employee (Non-
time {Working time) working time)
2.4-Dimethylpentane 0.89 041 0 0
MEK 0.94 0.91 0 0
Ethy! acetate 4.34 1.11 0.8 2.8
Chloroform 0.43 0 0.1 0
1,1,1-Trichloroethane 0.05 0.1 0.14 0.16
Carbon tetrachloride 0 0 0.23 0.18
Heptane 1.11 0.36 0.26 0.53
1-Butanol 1.17 0.6 0.27 0.65
1,2-Dichloroethane 0.03 0.02 0 0.09
Benzene 3.56 0.59 0.53 0.47
Trichloroethylene 0.19 0.03 0.07 0.07
1,2-Dichloropropane 0 0 0 0
MIBK 0.71 0.2 0.28 0.55
Octane 1.06 0.29 0.31 1.28
Toluene 6.5 2.85 2.36 10.55
Tetrachloroethylene 0.39 0.02 0.05 0.05
Acetic acid, buty] ester 0 0 0.15 1.10
Dibromochloromethane 0 0 0 0
Nonane 0.56 0.16 0.25 2.40
Ethylbenzene 3.36 1.64 2.38 2.05
m/p-Xylene 2.32 0.83 1.69 1.68
o-Xylene 2.32 1.11 1.19 1.49
Stylene 0.21 0.03 0 0
Alpha-pinene 0.22 0.03 0.23 3.22
Decane 23.34 0.59 2.73 7.27
1,3,5-Trimethylbenzene 0.38 0.2 0.35 1.15
1,2,4-Trimethylbenzene 0.85 0.5 0.98 2.75
Limonene 0.33 0.16 0.38 9.35
1,2,3-Trimethylbenzene 13.63 891 0.32 0.94
p-Dichlorobenzene 1.23 0.5 0.89 41.95
Undecane 0 0 2.32 6.75
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Table 3. Concentrations of aldehydes and NO,

Sampling Site Formaldehyde (ppb) | Acetaldehyde (ppb) NO; (ppb)
University office (W) 25.7 54 19.8
University office employee (W) 18.6 6.9 20.2
Library (W) 28.1 11.4 6.7
Library employee (W) 21.3 8.7 16.8
Barber shop (W) 32.6 16.9 9.8
Barber shop employee (W) 36.5 13.6 8.3
Beauty parlor (W) 27.0 7.3 8.9
Beauty parlor employee (W) 39.0 10.2 59
Book store, book corner (W) 40.5 20.5 7.8
Book store employee (W) 32.7 19.0 54
Department store 1F (W) 19.2 14.5 33.0
Department store employee (W) 20.7 9.5 ND
Chinese restaurant (W) 43.6 21.8 59.0
Pachinko parlor (W) 554 62.8 32.6
Pachinko parlor employee (W) 514 54.6 355
Bowling alley (W) 13.0 6.5 7.2
Bowling alley employee (W) 25.5 12.3 24 4

W: Working time, NW: Non-working time

Barber shop and beauty parlor in university hospital

In both barber shop and beauty parlor in university hospital, ethyl acetate, toluene
and decane were detected in relatively high concentration (>10 ppb), whereas other
VOCs were in the level of <5 ppb.  Personal exposure level was dependent of indoor
air quality, suggesting the influence of hairdressings.

The concentration of NO; in barber shop and beauty parlor was low (<15 ppb).

Compared to acetaldehyde (<15 ppb), formaldehyde concentration was relatively
high.  Indoor air concentration and personal exposure were both ca. 35 ppb.

Book store

We performed the investigation in 4-stories book store which was built 40 years ago
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Table 4. Three most highest VOCs in various buildings

Sampling Site The highest Second highest Third highest
compounds (ppb) compound (ppb) compound (ppb)

University library (W) Decane (3.32) Ethyl acetate (3.32) Undecane (2.04)

Library employee (W) Decane (17.85) Ethyl acetate (10.43) Undecane (3.02)

Library employee (NW) p-Dichlorobenzene Decane (11.55) Toluene (10.06)

(29.37)

Barber shop (W) Decane (23.10) Toluene (22.08) Limonene (3.85)

Barber shop employee | Ethyl acetate (14.9) Decane (13.87) Toluene (12.14)

(W)

Barber shop employee Decane (15.91) Ethyl acetate (14.07) Toluene (2.66)

(NW)

Beauty parlor (W) Decane (72.27) Toluene (15.70) p-Dichlorobenzene

(1.2
Beauty parlor employee Toluene (11.52) Decane (9.82) Ethyl acetate (5.41)

(W)

Beauty parlor employee

(NW)

Alpha-pinene (16.20)

Decane (15.73)

Toluene (11.26)

Book store (W) Toluene (81.82) Undecane (12.43) Decane (6.79)
Book store employee (W) Toluene (99.03) Undecane (20.20) Decane (17.27)
Department store 1F (W) Benzene (16.41) Toluene (16.06) MEK (11.12)
Department store Toluene (11.24) Decane (10.62) Ethyl acetate (8.45)
employee (W)

Pachinko parlor (W) MEK (5.69) Benzene (3.77) Toluene (2.16)
Pachinko parlor employee Toluene (8.50) MEK (7.39) Benzene (5.56)

(W)

Bowling alley (W)

1,2,4-Trimethylbenzne
(167.41)

1,3,5-Trimethylbenzene
(49.17)

Undecane (31.77)

Bowling alley employee

(W)

1,2,4-Trimethylbenzne
(177.40)

1,3,5-Trimethylbenzene
(56.07)

Undecane (38.03)

W: Working time, NW: Non-working time

with total floor area of 3900 m?.
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shown in Table 2. Compared to other VOCs, toluene‘ was detected in very high
concentration (>80 ppb).

NO; concentration was 10-20 ppb in all measurements.

As to aldehydes, formaldehyde concentration was 30-40 ppb and was twice as high
as that of acetaldehyde (10-20 ppb).

Department store

We measured air quality at a department store which is 7-stories building and with
total floor area of 25,000 m®.  Different VOCs were detected in each floor.  From ‘
1** floor (food corner), 26 kinds of VOCs were found.  Methylethylketone, benzene
and toluene gave the value of >10 ppb during working time.  In personal exposure,
toluene and decane were in the level of >10 ppb during working time. ~ Other VOCs
were in lower concentrations than these two chemicals and most of them were in <5
ppb.

NO; concentration was 20-30 ppb which was the same level with that of outdoor air.
Only the floor with Chinese restaurant gave 59 ppb.

Aldehyde concentration of indoor air was higher than that of outdoor air.
Formaldehyde was in the range of 10-30 ppb and acetaldehyde was of 5-15 ppb.
Chinese restaurant gave 44 ppb of formaldehyde and 22 ppb of acetaldehyde during
working time.

Pachinko parlor

We measured air quality of a pachinko parlor (amusement facility) which has floor
area of 450 m?>.  The parlor was 50% full when we investigated (ca. 150 customers
played). As to VOCs, compared to non-working time, methylethylketone, benzene
and toluene were in relatively high concentration during working time.  Personal
exposure level was relatively low (<10 ppb).

NO, for indoor air and personal exposure was < 40 ppb.

Formaldehyde and acetaldehyde were in a similar concentration.  Indoor air and
personal exposure concentrations during working time were relatively high (50-60 ppb),
which was much higher than that of non-working time and of outdoor air.

Bowling alley

We measured air quality of bowling alley which has floor area of 1000 m’.
Fifty-five people were on the floor when we measured.  As to VOCs, concentrations
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of benzene, toluene and xylene were all <5 ppb, whereas nonanoe, decane and undecane
were in relatively high concentration (10-30 ppb) and especially 1,2,4-trimethylbenzene
was found to be in very high concentration (>150 ppb).  Personal exposure level was
in a same trend with indoor air, and the level during working time was higher than that
during non-working time.

NO; during working time, non-working time and of personal exposure were <10
ppb, <10ppb and 30 ppb, respectively.

As to aldehydes, formaldehyde was twice as high as acetaldehyde in all
measurements.  Personal exposure to these two aldehydes was twice as high as indoor

air level, and 6 times as high as outdoor level.

Hotel
The results of hotel will be reported in a separate paper.

DISCUSSION

Sick Building Syndrome, the sickness related to indoor air pollution, has become a
major social problem.  Reports that have investigated the environment of large-scale
buildings where many people go in and out and the health effect of the employees are
quite a few.  We have been investing indoor air quality of many large-scale buildings
in Japan.  This paper presents the results of university, book store, department store,
and amusement facilities.

By using passive samplers, we were able to measure 31 kinds of VOCs,
formaldehyde, acetaldehyde and NO,.  Depending on the nature of the buildings, the
kind and concentration of VOCs were different.  Table 4 lists three representative
VOCs from each building which showed high concentration.  Toluene in book store
may come from printing ink of the books.  1,2,4-Trimethylbenzne of bowling alley
was considered to be from wax on the floor.

Table 5 shows guideline values of selected VOCs in Japan. Of all buildings
investigated, toluene in book store was the only one case which exceeded the guideline
value (80-100 ppb vs. 70 ppb).  The manager of the book store may need to have
consideration for the ventilation.

As to formaldehyde and acetaldehyde, none of the buildings exceeded the guideline
values (formaldehyde: 80 ppb, acetaldehyde: 180 ppb), suggesting that indoor air
quality of all the buildings would be in good condition from the viewpoint of pollution
by aldehydes.
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Table 5. Guideline values of individual VOCs by Japanese Government

Compound Guideline value
Formaldehyde 100 pg/m* (0.08 ppm)
Toluene 260 pg/m’ (0.07 ppm)
Xylene 870 ;,Lg/m3 (0.20 ppm)
p-Dichlorobenzene 240 pg/m® (0.04 ppm)
Ethylbenzene 3800 pg/m’ (0.88 ppm)
Styrene 220 ug/m3 (0.05 ppm)
Chlorpyrifos 1 pg/m? (0.07 ppb)

For children: 0.1 pg/m> (0.007 ppb)
Di-n-butyl phthalate 220 pg/m’ (0.02 ppm)
Tetradecan 330 ug/m3 (0.04 ppm)
Di-(2-ethylhexyl) phthalate 120 pug/m?® (7.6 ppb)
Diazinone 0.29 pg/m? (0.02 ppb)
Nonanal 41 pg/m® (7 ppb), interim value
Acetaldehyde ' 300 pg/m’ (180 ppb), WHO
Fenobucarb 33 ug/m’ (3.8 ppb)
Total VOC 400 ;,Lg/m3 (106 ppb), advisable value
Issued in January, 2002

As to NO,, we have Environmental Air Quality Standard in Japan (40-60ppb).
Almost all of the buildings investigated showed NO; which was less than standard.
The NO, concentration of the Chinese restaurant in department store was relatively high
(59 ppb).  This was considered to be the influence of cooking.

We have also measured physical parameters such as temperature, relative humidity,
noise, wind velocity, illumination and concentration of particulate matter in the
buildings and found that those parameters were generally at an appropriate level except
for pachinko parlor (data not shown). At pachinko parlor, particulate matter
sometimes exceeded standard level, probably due to smoking by customers, and noise
level was relatively high, due to the nature of this play.

Overall, air quality in various large-scale buildings and employees’ personal
exposure level were relatively in good condition. = However, it is necessary to note
that there were some exceptional cases such as toluene in book store, NO; in restaurant
and noise in pachinko parlor.  Considering the health effects of employees and guests,

the necessary technological measures for the decrease of the chemical concentration and
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physical parameter will be required.
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ABSTRACT

We investigated the condition of air pollutiont in three hotels and of the personal
exposure level of employees in Japan.  The survey was performed in August 2005 in
Kitakyushu city and Akita city.  The teasured chemicals were volatile organic
compounds (VOCs), aldehydes and NO, and the chemicals were collected by a
personal passive sampler.  The detected VOCs were 10~16 kinds.  Toluene, decane
and limonene were in relatively high corcentration level compared to other VOCs.
Concentration of many VOCs was below 5 ppb.  The concentration of formaldehyde
in indoor air of three hotels were almost less than 20 ppb, below the indoor air quality
guideline (80ppb) of the Ministry of Health, Labour and Welfare, Japan. = The
concentration of acetaldehyde was lower than that of formaldehyde.  The NO,
concentrations were almost low values with below 20ppb.

INTRODUCTION

It has been indicated that the chemicals such as VOCs and formaldehyde, etc in

indoor air are strongly associated with both chemical sensitivity and sick building

syndrome'”.
Indoor air pollution is caused by complex mixtures of pollutants which are directly
released into indoor air from various sources®®.  The main sources are emission from

building materials, household goods, tobacco smoke and combustion gases from
cooking apparatus and heater.

Organic gases and vapors draw particular interest because these chemicals are found
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in nearly all buildings with comparatively low concentrations and because these
chemicals are thought to be related to health problems caused by indoor air

1012 For example, formaldehyde emitted from adhesives used for the

pollution
plywood, paneling and wallpaper, and furniture could cause sick house syndrome.

At present, it is well known that some of VOCs for some people could cause the eye
and respiratory tract irritation'?, headache and dizziness, and that formaldehyde could
cause the eye, nose and throat irritation!*'>.

Many researches regarding indoor pollution have been carried out to measure VOCg

16-18

and aldehydes in dwelling atmosphere However, an environmental investigation

in the building that many public people use is a few.  This is important because a lot
of people including employees may spend most of time of a day in the building'*?°.
The purpose of the present study was to evaluate the condition in indoor air of three

hotels in Japan and of personal exposure of the employees.

METHOD

Studied hotel

The investigated three hotels (A, B and C) are of popular type. Those were
constructed 4, 15 and 8 years ago, respectively.  The sampling locations were front,
guest room, restaurant, office, and lobby.

The number of employees to investigate the personal exposure were 3~ 10 persons
per each hotel.  The investigation of personal exposure was done in hotels A and B in
Kitakyushu city, Japan, but it was not done in hotel C in Akita city.

Collection and analysis of chemicals

The VOCs, aldehydes and NO, were collected by using passive sampler and then
determined by using chemical analysis.

The chemicals in indoor and outdoor air were collected during 24 hours.  The
determination of personal exposure was carried out during working-period.  The
personal sampler was hooked on to an employee’s breast.

After sampling, the VOCs and NO, samples were stored in a freezer and aldehyde
samplers were stored in a refrigerator until analysis.

The analysis of VOCs collected on activated charcoal cartridge (Sigma-Aldrich) was
as follows.  The cartridge was moved to a test tube, 1 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,
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USA) with auto sampler.

The aldehydes were collected by a silica gel tube containing
2,4-dinitrophenylhydrazine, extracted by 3 ml acetonitril and were determined by using
HPLC (Shimadzu LC-10 AD, Japan).

The NO, was collected in a cellulose filter badge sampler (Tokyo Roshi Kaisha, Ltd,
Japan) that impregnated a triethanolamione.  The NO, absorbed on filter was extracted
with a mixture solution of sulfanilic acid, phosphoric acid and 0.1 wt% N-(1-naphthy)
ethylenediamine dihydrochloride. The NO: in the extracted solution was determined by
using UV-VIS spectrophotometer (Shimadzu UV-2200A, Japan).

RESULTS

VOCs concentration

The VOCs detected from three hotels were from 10 to 16.

The concentrations except for decane and limonene in hotel A were below 5 ppb.
The concentrations of decane and limonene in maintenance room showed the level of 20
-25 ppb (Figure 1).  The exposure level of the employee of hotel A was obtained at the
same level as the concentration of working place. "

The VOCs concentrations except for decane in hotel B were of below 5 ppb.  The
decane concentration was of 5 ppb or more in a lot of places. Lobby and office
showed.the level of 10 ppb.

The decane concentrations of hotel C were also in the level as high as hotels A and

B.  The characteristic fact of hotel C was that toluene concentration was relatively
high (>30 ppb).

Aldehydes concentration

The formaldehyde (HCHO) and acetaldehyde (CHsCHO) from all rooms of three
hotels were detected. The HCHO concentrations in three hotels were obtained in
higher values compared with CH:CHO concentration. The HCHO concentrations
except for guest room and maintenance room of hotel A were at the level less than 20
ppb, but HCHO concentrations in guest room and maintenance room were of a
comparatively high level from 40 ppb to 80 ppb (Figure 2). @ The HCHO and
CHsCHO concentrations of hotels B and C were less than 20 ppb and 10
ppb ,respectively.

The exposure level of the employees of hotels A and B was dependent upon
concentration of the workplace.

_68_



NO: concentration
As shown in Table 1, NO: concentration of all places except for Chinese restaurant
of hotel B were below 15 ppb.  The NO: concentration of Chinese restaurant was

obtained in comparatively high level of 40 ppb.

Concentration (ppb)
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Figure 1 VOCs concentration in indoor air of hotel A
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Figure 2 Acetaldehydes concentration of hotel A
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DISCUSSION

Sick building syndrome related to indoor pollution has instituted a major social
problem.  The present study has investigated the environmental condition of typical
hotel where many persons go in and out, and employees are working. | " » |

From ten to sixteen kinds of VOCs were detected from three hotels. I-Bufanol,
ethyl benzene, 2-ethyl-1-hexanol, limonene and toluene were thought to be generated by
the building materials in indoor. ~ Decane, limonene and toluene were recognized as
being clearly high value. It is thought that toluene, trimethylbenzene, limonene and
decane are generated by the glue, aromatic, cleaner and wax.

The concentrations of toluene, xylene, ethyl benzene and styrene of indoor in hotels
were level less than Guideline Ministry of Health, Labor and Welfare of Japan of
pollutant in indoor air.

Though 3-5 kinds of aldehydes were obtained, we determined formaldehyde and
acetaldehyde because these two aldehydes were of special interest from the viewpoint of
health effect.

Formaldehyde concentration was all in higher value than acetaldehyde concentration
and than that of outdoor air.  The formaldehyde concentrations in the indoor of three
hotels were at the level less than the value of WHO guideline or of guideline of the
Ministry of Health, Labour and Welfare, Japan (80 ppb). It is thought that the source
of formaldehyde will be the glue of building materials.

The NO: concentrations in the indoor air of three hotels were at the level less than
Environmental Air Quality Standard in Japan (40~60 ppb).

The personal exposure level of employees was low and was equal to the level of the
concentration in indoor air of office.

Overall, VOCs, aldehydes and NO: in three hotels investigated were in generally
low level and less than various environmental standards.
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AKRZFTE 284, B. CKEIIFRWOETHS,

VOC s TRy Y7 ¥ 75 —VOC—SD icitE L. “FLKE CHER. GC/MS TEE, NO, it
NO, Ry Vit L., BAEEICTERLE, TATE FEIZTATE R/ 7 VoiER Ny I
7 —DSD—DNPH TS L., 7 b= UV CHiIH%, BEREI o~ b7 — R TERLE, HER
FIdR - BB, RE, B, BHEA, BE. HULABEZ N ERHAILE,

[HR-BE] BRFRABLETRTOEFRTVOC s BEITE ppb U FTHol, A RUC KFETHHA
E LT T VOC s BEICENTED O, A KETIIFE., BET ML 3 20ppb Pl E, C KETIRA
ETU LT 0% 30ppb. 74 3% 100ppb, FEESETT 4 LA 50ppb. EERE TIHELR IS 10ppb
BUEE, BIIEVERIEKBRRENBE CH-o- (1),

3KREEHBRNVATATE FRTEFTATE FIZHER_EL, B7AVFE RELEARESN LD LEVME
Thol, REBENVLTVTE FIZT_T2ppb AT, 7E FFAFE FiZTT 10ppb LT ThH o7,

NO, REIIHE. BRE TH 20ppb TENLSOERTIZT T 10ppb AT LIEETH o 7=,

MERTIL A L CRE BKH) HIXTHERRETH- 8 B RREILHICHAIL, BE - BEIZEL
BEEEIIEL LT o,

b, RECHERTIANZICL>THRETS VOCs, 7T FEBEISEVIED bivk, KIcEE
TH MMy BRETR=FARVE, FULY, Thy, BREECIHIEHERIEABREETH - -,
FENOITEECREBIZLZESERED LE,
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2-Ethyl-1-hexanol }
Limonene
p—Dichlorobenzene
Undecane

1 CREPITHITHVOCsHE

(B#E]  ARO—IITFAR 17 FEEESBHPEFRRICL > TiTbh i,

_75..



RTIVAOERFREE

EAZ—Y, OHWITY, BMEMED, U=, MERE>, Nl
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[Bi] FAZEKTICE. REEFROE, BEREERIEYD (0Cs). TATE FREOSHDO(LEY
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FT AT K MRSy 2 7Y T 5 —DSD—DNPH THIR L BRSBTS T -
EE LT,

[FER - BE] VOCs IE3HRT /AT I0~16 AR L7z, VOCs BEIXRTMCE Y BV ARTALTT
By, U ERITHERR < 10~25ppb, ZILLASMIAI 5ppb LLF T o7 (M 1), CHETNVIE—ER bz
% 30~60ppb L& <. EI-FH LK 10ppb & HERIE O EIFTAER Y b= LIAEE ppb LU T Th o 1,
ANVLATAFE RIZ3KRTFAL LT FTATE FIZHEREVMETH Y, A RUB AT A TRENRENE
L DT, A KT IAT—H S0ppb T IHEEROI, THLSMT 10~20ppb ThHo, TE hTATE
R34 T 2000b AT T o7z, END N, BB 3 17 /b & bES LRBESRTHUT LEM Th o1, 2
. BARFLOLA R T UNAE—E 40ppb L FEOEBL R THENBEETH o, WERNRFHT T
BEZLVSATH-T,
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OBkILERED, MEMHY ., MERESY, ALk | jies—D
V EEEMARELEREN, D HHAFERR, Y TEAEAER

1. FL®IZ

4R, ENREFEISBREMT DI L LIy y 2 T REREE - LWEDEREEYR ERHLMEL 2o T
WBHPT, HBEEICBWTH —REEREOELIS . EEORE - ERBKNICRENTE TSRS,
KEBEMOENERRASCHEXE~ OB ANBRERER CREERAERLIZLALRVORERTH B,
LLl, B<DALBINOOBREFAL, £, ChOBEHTHEIRETIALEL . BEREY
ORERE., BREOREIBD THEEIM BB THLLELILNS,

ABFRTIL, EHE - BYENOLEDERCENRFOHIE ER L, BRESLRRREEETS
Llbhiz, HEBOEABEREORIEZEHK L,

2. Hi

KWL, FENFEOHT 20, ME4RBTOKE, 2> 27— MEY T, K707 EHIT 443 m> Th
b, {EEETRE, 3F BTE, BIF#E, nb— £EMNF—L, BEE, HESE RESE, RIS, BHE,
VA RS v, BR, BSHIBWT, EREFEELSY (VOCs), “EMLEHR (NO). TATFE oY 7
Vo T %fTol. EABRBOY VY L TIE8LIIONTITok (BRE, ¥E=E%), yERTF (BE. B
B, BE. BHE, RE. BLA) ORIESFERICER LT,

I, SE3F, L3R TOSEHEY T, B7 a7 EHIL 16947Tm? Thd, FEME—IL, BRE
A, BRE B, BTRE C. F7 v MEVHE, S, IHE, ab—=, FE, #AHIBVT, VOCs, NO,,
TATEe FEOV VT ) P& {Tole, BABRBOY 7Y V71 3 ZIZOWTITo 72 (EICEEFHE),
YERFORE S FIRFCERE LT,

VOCs 138y 7% 75— (Sigma-Aldrich) 2%, CS, THIH L GC-MS THIE L, NO i3y F

CREEWA) R, BELERICTERLE, 7ATE FEIX, Ny 7H 75— (Sigma-Aldrich)
CHS%, 7 b= MIATHH L, HPLCIZTOME - BB L7,
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EWMHEPORH SN VOCs iIX 15 TH -7, o-E R BIF #E T 25 ppb L EIETH o - LISHL.
Mz FVVLURETRTOVOCs TS ppb LT LEETH -z, a-EXVRIRENOFEACIS L
DTV EEZ Bz, £ D VOCs IZEADOBEIZHFEL . VOCs BAEFITENOMEEICEE L
TWAbDEEZ LN, NOIZOWTHE, VR Sy - BEEZK & 10ppb BLTF T, AL REBET
bHolz, HEIIHKI 40 ppb &< . REBEABEEROBEEL R, T-EAIX 20 ppp 2B L. FEOKE
ERITTWE, TAUTE FIZOWTHE, SALATATE FRTE FFATFE FICEHERWThOERTE bR
ETholt, RNVATATE FRRLEPSORALEBRETH 50ppb Thote, EDOMTIL30ppb LU TF
Thole, FETEITATE FidWTFhd 10ppb U TOBETH o, 2B, ATNLTE FBEL b=
ICH_EETH -7, EFREROHEREFIL, WThLBEERL~_ALTHoT:,

HYEIGRIH SN VOCs X 15 BB ThH o/, bz LERR-F L, #i0D VOCs IZH~_iE < | 10 ppb
ERTBE ThoT, BIZ M VB RBATH S0ppb &L BETH - 7=, FDOMD VOCs D F THEHE
EEZRLIEDIIAFNZTFAT b, ZFAREY, RF LY, TUFH L Thole, FTCHLAF LU
vz LFtk, BRENTISppb 2B TETH -7, THOHRBEBRICAWONAHE, EFFR LIS
HRLEZDNIZ, NOIZOWTIHE, BIELETRTOEFRE L 20ppb AT THo, TATE FizoNT
X, FVLTATE RRTE FTATE FRERWTh L MG L BRE T, ZEMNFR—LOFRLLT
AT FRERMOEFICH~R4ELLE, T2 5% 40 ppb & EERE o7z, FOMTIX 15 ppb U FT
Hole, ETEITATE FiIZWWTIb 5 ppb LT EERETH oz, BPENOHERFIZONTIE, B
READRENELDOMERE ES0Ix UTLEETH- 2 iZ. WTRLBERL_AThHol,

WEE ATRIELESBHREFARMENE, REAERATRFEO—RE L TITbiuk,
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AR TR SERES AN CREH 3000m 2L k.,

FROEA L 8000m 2 LL LORES) OTLFE K
FREOHMEZREL., ERFRRREIEETSC
EEREBE L,
SEMEORRE L-BREDIT, £ 1FETHGE.
REREITH 28,000m 20 AR a vy TELF
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REHEFIIASKE Y 5. KA JHE 120 AT,
BABRBICHOVTIL, 120 Axstic, 35 . ¢
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HMiT, AT R b RRAR Y TS
—DSD-DNPH #HWVTITW, 7% b=k Y L CHl
HE&, WEREI o b /57— 1XTHRE - R
L7,
BOH, BABRLLIZEALATAFE R, 7+
TATFE FEgH, ERBLE, WTFhbkLr a7
Fr FBRT7TEFTAFE FRERBVEETRLE,
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B ERARRARARTS, KB A—-1N—<—
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bABABR, WTFhbLbENRERHALEB b0
ELRRIEAELRRBIHDEF 2HNSB,



