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Abstract

Vehicles, especially diesel-using, are a major source of airbome particulate matter(PM),
nitrogen dioxide(NO2) and so on in metropolitan cities such as Seoul. Therefore warkers,
who are mainly merchants, near roadside may be highly exposed to air pollutants from
exhausted emissions of vehicles. This means that occupational type and location can affect
the workers’ health by exposure to outdoor pollutions of ambient as well as indoor pollutions
of working condition , respectively.

In this study, we simultaneously measured the PM35 and NO: concentrations in indoor
and outdoor of shoes repair shops in Seoul, which were generally located at roadside in
Korea. Shoes repairmen were highly exposed to PM35 and NO: both indoor and outdoor of
repair shops comparing with other sub-population groups. High exposure to air pollutants for
shoes repairmen was considered to be outdoor source from exhausted emission of vehicles
and indoor source from working condition. The PM35/NO; concentration ratio was 1.17+059
in roadside, of which ratio was higher than ratios of other studies. This result suggested that
major air pollutant in Seoul was fine particle. Also, this PM3.5 to NO: ratio will be used in
environmental exposure and risk assessment by estimation of PM35 concentration as
measuring the only NOz concentration with small and accurate NO; passive sampler.

Keywords : PM3.5, nitrogen dioxide, exposure, shoes repairmen
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Tab. 1. General characteristics of participants in

this study.
General Characteristics MeanSD,, Nof%)
Agel(years) 4838 + 604
40 - 49 24 (75.0)
50-5 6087
60 - 69 2 (6.3
) Single 4 (125)
Marriage status ]
Married 28 (875)
Daily working time(hrs) 1011 £ 1.4
Job carrier(vears) 1769 £ 108
<10 10 (31.3)
11 - €20 12 (375)
21 - €30 7 (219)
> 31 394
o Yes 16 (50)
Drinking
No 16 (50)
Sk Yes 21 (65.6)
mol
ne No 11 (344)
i Yes 13 (406}
Exercise
No 19 (59.4)
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(Unit : %) Tab. 3. Characteristics of working condition.

Factor Good Normal Bad Yes N(%) No N(%)
Job 5.3 31.2 125 Sinner 9(28.1) 23(71.9)
Income 313 437 250 Benzene 25(78.1) 7(21.9)
Space 188 155 65.7 Oil 24(75) 8(25)
Noise 125 281 594 Gas 27(84.4) 5(15.6)
Air pollution 6.3 156 781 Burner 23(71.9) 9(28.1)
Stress 94 5.3 344 Fan 6(18.8) 26(81.3)
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Tab. 4. Measured indoor and outdoor NO;
concentrations of shoes repair shops.

agg% ?ﬁg%r Indoor/outdoor
Mean (ppb) 584 58.1 1.08
STD 170 232 0.3
Range (ppb) 299~941 221~9%3 035~22

F 2 FFFEAYY Ag 2 A6l 24P
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Fig. 1. Relationship between indoor and outdoor NO: concentrations of shoes repair shops.
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Tab. 5. Measured indoor and outdoor PMB35
concentrations in shoes repair shops.
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Fig. 2. Relationship between indoor and outdoor PM3.5 concentrations of shoes repair shops.
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Fig. 3. Relationship between indoor NO; and PM3.5 concentrations of shoes repair shops.
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Fig. 4. Relationship between outdoor NO» and PM35 concentrations of shoes repair shops.

KOREAN J. SANITATION Vdl. 16, No 4, 2001



28 IS - QRS - ALl - BES

5 7444 299 PM35/NO2 5XH]

NO; 244 A48 %54 Ag543r|« g
79 19 EdY 54 NEAH7] FAA
AAAR] M FEE7) Fol §& =E2YJL AF
X olg=m Y. wrHe] PM35S Zo| Wl
Ao &4 HEE o]gdlodol slE H[LH
Z9S /MR gk gty B AT &HE
PM35/NO: sEHE A% $£54 AN8AMH7E
o] &3l =EW o XL NO; £ FA9
38, o] AIAE o839 FAlo PM3sE &
A7t & Aot}

E a7 PM35/NO; ¥EH1E 247+1.12(ug/
m'/ppb)E YERAEE 4 E PM35 5599 (ug/
m)% NO: =99 (ppb)7t 27 w9 NO;
TEDHE w2 FAste ALt® PM35/NO:
FEHE 11740598 Uehfol, Janssen™ Fol
A7 =2 A9 4F 2FEHH HA
4% PM25NO, HE FEH 063RT Estth
(Tab. 6). o Aol F7|Y9sty =AAo] rj&
PM35¢9} PM25 &A1, E2HMe TFFA
 S2HA FJ¥E 400 m ol 2EuE
NG9l #3}ehitgs 23 nAdx2 A@L 2
g o Ao|7t d&E ez Yoz B & 9
W, g FHOZE MEAE H& 59 Az
o 9% nAHSlAlY FEIF AdHer =& &
A4 YR

FHH, 20009 @AM 1998d WiEAS
(emission factor)E o3 2AFY LIEZR wE
ZFo] PMI0(E/d)/NOx(E/d) HE 0.16012tH?.

2

G
°
&

23 4 229 PM353% NO» 52 34Ed 9
AEA wlE %o PMI0F NOxs} AHHoz win
& 4 QAT ERog B Ao Ane 2 2}
olg Yt EF FFANA HEAFE 34
sto] AAbE PMIO/NOxE 0142 Jehgo® @
ANE WLQEE F Ao £3) EA7 H=
Ae AdH o2 Z7HA G U vAbASt NO;
de 1T o AFH AT YsHdHs 2 =
B3 FHAZNA 5o we A7 Faso
of & Aot}

v. d2

A 2 AYGF AAo wE grjedEde A
>Z&(low exposure)® TxZ(high expsure)S %
Aol 4L ¥E F dr dYE HIT 154
o] qlrt. & AFeA T2 TR FEFA
T ke FrledEdd x=2HE ez
vl meld =28 FReA 283 28
Ao g FVIeEEAY =& mBsle A
AY L AZA g Egdor & Aotk E dF
o] A7g a9%3td v 2o

1L =229 75+Ad AU 7 NO; =&
584*170 ppb °JNeH, HeE 581+232
ppbE  UERITE  FERAD A/
NO: sxHle= Hi 111048 el
azla, AW NO; 55+ 49 NO; HE9
SAALE Fo% JHde JeRlUAcHPe-
arson r = 0.803, p<0.01).

Tab. 6. PM3.5/NO: concentration ratios near roadside.

PM

NO;

(Mean) (Mean) PM35/NO;
This study (Roadside) lz(%fwg‘%/)m’ 1193 p/m’ 117%059
Janssen* (Netherlands) Z?I:?M‘égg” 392 ug/mt 063
Korea (Vehicle) 73’0(@;[01‘6/)year 465’(2‘1)\1002‘)’“/yr 016
Hong Kong (Vehicle) (PM10) (NOx) 0.14(w/w)

* Sample No.: 170.
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