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ABSTRACT

The purpose of this research is to characterize formaldehyde as trace toxic air pollutant in the underground spaces in
Gyungnam province. Air samples of formaldehyde were taken in the three underground spaces for ten months from
April 2003 to January 2004. The IAQ(Indoor Air Quality) of underground spaces were controled using central ven-
tilation(supply/exhaust) system. The levels of GM of airborne formaldehyde concentrations in three sampling spaces
were well below applicable standards, Korean Ministry of Environment, 0.1 ppm. However, some sample of airborne
formaldehyde concentrations in underground spaces “B” and “C” were in excess of standard, due to the commercial
products in shop, structural material, and the climate having high humidity and temperature. There are statistical dif-
ferences in levels of formaldehyde by sampling spaces (p=0.086).
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Table 1. HPLC analytical conditions for formaldehyde-2,4-
DNPH derivative

Parameter Analytical condition
Column Nova-pak C18 3.9x150 mm
Mobile phase 45:55(acetonitrile : water)
Flow rate 1.3 m/min

Injection volume 20/
UV-VIS
360 nm
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Table 2. Characteristics of sampling space underground spaces
in gyungnam province
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Table 3. GM, GSD, and range of radon concentrations by
sampling space (Standard : 0.1 ppm)

Sampling space A B C
Area, m’ 16,746 3,143 7,665
Length/width, m 517/23~33 170720 330/11

Occupants(manager) 350(17) 120(3) 400(7)
Customer per day 30,000 3000 20,000
No. of shop 407 85 212
No. of exit 18 6 14
Ventilation System Central Central Central
Fans(Horse Power) 40HP x4, 25HPx2, S50HPx 3
30HPx2 10HPx2

Supply air(m*/h) 339,880 114,920 162,000
Exhaust air(m>/h) 298,800 87,500 135,000
Open year 1999 1980 1988
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A 22 0.056 1.693 0.016~0.094
B 14 0.057 1472 0.026~0.107
C 14 0.077 1.608 0.034~0.125

o] 7} 71 #E “Amoll M 0.016~0.094 ppme] 2
o 713HEFEE 0.056 ppm, F7F TR “BolME
0.026~0.107 ppm®] FEEEE Hon 73l aF3te
0057 ppm, 7P AL FES “CoMe s=EE/t
0.034~0.125 ppme|%2® 7|8PE#gk2 0.077 ppme]
ATHTable 3). ﬁ&”&&“ “C” AGoA A H o=
B2 FRREE HYlon 7 AEAF ALY XEE
3= %“Ev‘i'-i«] EAA Aole a=0.194 FolF
Aol & EATHp=0.086).

z} AR FIE R FTEX Ajolr) e AL

As7lA Wsa e V1S Tof RAlEelY
SHEE Tol LELUFI=e] o] tEY] i
=7t ZOlHL 7FeAol AUk HAE cArHrh=
“B s} “CrollA EEGUs=e] wAe] 2 4 UE
vl Fol o el 4 ATt =T A EAF
& 3t AI7)7F ZELH = le L R A
o] JEE vl F U= SEIF & o5 o]F
AX AAF g = F¥7} io}ﬁ—"— Vs A
3 B F Uk 019 ol pHE] A% o & 4
2 <A77t dad Aoz webdr)

Ao A EF A% FEAYI|Ee FEEITE
2 7121 0.1ppmE 23St 7o) glojal vl H§
ot B Ae= F 109 AlE F N, O
o A= F 119 AE F o9 AFNA #F 7]
2 0.1 ppmS Ik Ao Aot

2001 7HgEd £l A9E o sl 23
A ZFYU =Y wEE 71890 0.1 ppm ©)3l2
vehto, 278 tidoldd fA14d, o-oly, m9lE
A5, B, oHE, =AF, vieH, Ed, 3,
SHAERE, A5k, A7t F MY 22 B
3Z<31 72.4 ppb(Part per Billiom)Z Ve 2 A|5HE
2 ZAEACEY 198930 AAIE Xslee) 371
2 7] T uEFEER B AL AFolM A
SAA AN HFsETE 1242 ppbE JIEAE Z3
32 Yot B Aok thE 9l Standard
HE AMESIY] WEes wot

moﬂ' i

e }-J

EBHR—TL

chromotropic acid ¥

CERD

Korean Journal of Environmental Health, Vol. 30(5)



356 EE

B L |
% 0.12 = . .
g . -
g 010 - B
fod
S 0.08 - T
= i
s e
< 0.06 - I ;
3 i
Pl i T
2 o004 - i
< T
g 002~ -
00 .
. Inside of
Exit side Passage the shop
Sampling Site

Fig. 1. The distribution of formaldehyde concentrations by
sampling site in sampling space.
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