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Abstract

Formaldehyde has been in widespread industrial use since World Warll. Numerous sourc-

es of formaldehyde are present in the indoor environment. Additionally, the current trend to-

ward tighter, more energy efficient buildings with lower ventilation rates has led to increase

concentrations of this and other pollutants generated indoors.

In this paper, the field survey was carried out once a month from January to March, 1994

to measure indoor and outdoor formaldehyde concentration in several underground locations

in Seoul.

The results could be summarized as follows .

1. At Yang- jae underground shopping center, the mean formaldehyde concentration was

77 .8ppb for indoor and 68.4ppb for outdoor. At Ban- po underground shopping center,
it was 175.8ppb for indoor and 127.3ppb for outdoor. At Jam- shil underground shop-
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I.

ping center, it was 135.2ppb for indoor and 34.6ppb for outdoor. Indoor the No.2 sub-
way line, it was 105.6ppb.

. The formaldehyde concentration using Berge equation was as follows . At Yang- jae
underground shopping center, the mean formaldehyde concentration was 85.99ppb for
indoor and 72.75ppb for outdoor. At Ban- po underground shopping center, it was 254.
17ppb for indoor and 138.14ppb for outdoor. At Jam- shil underground shopping center,
it was 249.13ppb for indoor and 36.87ppb for outdoor. Indoor the No.2 subway line, it
was 131.73ppb.

. The result of correlation analysis indicated that the relationship between temperature
and formaldehyde concentration is very high( y=0.831~0.974).

. Also, the relationship between humidity and formaldehyde concentration is variant ( y=
0.246~0.999).

. The mean formaldehyde concentration indoor and outdoor Ban- po underground shop-
ping center and indoor Jam- shil underground shopping center and indoor the No.2 sub-
way line exceed the American Society of Heating, Refrigeration, Air- conditioning En-
gineers( ASHRAE) standard of 100ppb{120 z g/m?®).
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Fig. 1. Formaldehyde sampling system
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Table 1. Apparatus

Item Apparatus
Temperature } Digital Thermo/Hygrometer
Humidity {SK-80TRH)

Flow meter

( Dwyer RMA-22-SSV)

Flow rate

Wet gas meter

(Shinagawa Seiki NWK-1A)
Sampler Handy sampler( Kimoto HS-7)
Formaldehyde UV- Spectrophotometer

( Shimadzu UV-160A)

(1) ANEe EAuy
Handy samplerg AR-3lY F5A(5F
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Fig. 2. Indoor and outdoor formaldehyde concentra-
tions at sampling location (y; Yang-jae, b;
Ban-po, j; Jam-shi), s; Subway)

Table 2. Formaldehyde concentrations at sampling location

(Unit : ppb)
Month
) January February March Mean
Location

Yang-jae indoor 64.5 79.8 89.2 778
outdoor 514 68.6 85.2 68.4

Ban-po  indoor 160.7 152.9 2137 175.8
outdoor 1185 120.9 1425 1273

Jam-shil  indoor 1375 120.8 147.2 1352
outdoor 17.2 378 48.7 346

Subway  indoor 95.2 102.5 119.2 105.6

(1) A2l formaldehyde ¥%

oy} X)5}4k7}e] Avj3¢ formaldehyde ¥
T 77.8pph(64.5~89.2), HrEX|3HA}7}e
A gF formaldehyde ¥%+ 175.8ppb

(152.9~213.7), A= s1471e) AU fo-
rmaldehyde F=+ 135.2pph(120.8~147.
2), A" 234 AW Y formalde
hyde®] FX+ 105.6pph95.2~119.2)& 4}
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Fig. 3. Relationship between formaldehyde concen-
tration and temperature
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Table 3. Formaldehyde concentrations before and after correction by Berge equation®

Mean Mean Formaldehyde
Mean . )
. Relative Concentration( ppb)
Location Temperature o
c) Humidity Before After
(%) Correction Correction
Yang-jae indoor 10.2 25.57 778 85.99
outdoor 6.9 26.93 68.4 7275
Ban-po inoddr 22.9 28.73 175.8 254.17
outdoor 7.8 23.83 127.3 138.14
Jam~shil indoor 255 24.90 135.2 249.13
outdoor 6.1 24 .53 346 36.87
Subway indoor 18.7 29.30 105.6 131.73
°] 0937, WtEA|3A7l= r3te] 0831, A 3 EF &

A stAk7le ykol 0.965, AFAHL y3te] 0.
9742 ey},

(3) =9} formaldehyde %9 Atat3A)

+59} formaldehyde 5X=9 ArzhabA oA
oFA) A7 e yakel 0.836, WIEA|HI7=
r3tel 0701, AR EAA7R= rake] 0.246,
21842 yzto]l 09992 viehygr}.

* Berge equation

C.= C
[1+A (H-H,)] ©

~R(1/T-1/T.)

C. ; Corrected concentration ( ppb)

C ; Test concentration ( ppb)

A ; Coefficient of humidity (0.0175)

H ; Test relative humidity ( %)

H, ; Standardized relative humidity (50% )
R ; Coefficient of temperature (9799)

T ; Test temperature (K)

Ty ; Standardized temperature ( 298K)
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