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Air Contamination in an Underground Commercial Floor
assayed by Gaseous Pollutants, Dusts and Mutagenicity

& @
Young  Sik Yoo

ABSTRACT

There are many factors such as airtighteness and high density of merchandises or passengers
that contaminate indoor air in underground commercial floor. So it is very important to know air
quality and quantity of contamination in underground market increasing in number lately. It was
from these viewpoints that gaseous pollutants, dusts and mutagenicity of organic compounds extracted
from dusts in an underground market were investigated.

Organic compounds (tar) were extracted by Soxhlet extractor with benzene as a solvent. Muta-
genicities of these extracts were evaluated by the preincubation method using Salmonella typhimurium
TA100 and TA 98 strains with and without S9mix. The results obtained were as follows: It seemed to
be under the influence of outdoor air that the concentrations of CO, CO,, NO, NO, and dusts
were higher in winter than summer. The concentration of CO, was higher in indoor than outdoor,
but the concentration of NOx was similar in both sampling areas.

Metal contents in dusts attached to the ventilation ducts were as follows showing in order of high
concentration: Fe (9000-22000ppm), Zn(1200-2300ppm) and Pb (280-590ppm). The contents of
tar were 6-33% of dusts, and higher than those from dusts collected by high volume air sampler,

The extracts from dusts attached to the inlet duct exhibited lower mutagenicity than those from
dusts attached to the outlet duct. This finding seemed to suggest that mutagenic substances were
increasing in underground. There was no seasonal difference of mutagenicity toward TA 98, Toward
TA 100 in the presenceof S9mix, the mutagenicity was about 3 fold higher in winter than summer.
The mutagenicities of tar extracted from dusts collected by high volume air sampler were different
from those attached to the ventilation ducts. The former showed 2-3 fold higher mutagenicity than
the latter toward TA 100. However no difference showed between the former and the latter toward
TA 98 in the absence of S9mix, but the former was 4-5 fold higher than the latter in the presence

of S9mix.

* A SRERBPTAS B FEA ¢ Department of Environmental Science and Technology, Seoul Health Junior
— 46 ~— college.
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Table 1. Concentration of gaseous pollutants and dusts

Sampling CoO CO, NO , NO Dust Passengers or

site (ppm) (%) (ppm) (ppm) (mg/m®) cars/5min

B2F-A 3/ 1* 0.05/0.07 0.041/0.076 0.080/0.394 0.03/0.07 20/ 50(P)*
BIF-A 4/ 5 0.07/0.10 0.041/0.049 0.166/0.114 0.02/0.03 50/ 60(P)
B1F-B 3/ 6 0.05/0.07 0.069/0.075 0.147/0.282 0.02/0.05 10/ 9(P)

IF-A 2/ 6 0.05/0.08 0.041/0.076 0.145/0.365 0.03/0.04 130/ 96(P)

1F-B 4/ 6 0.05/0.08 0.070/0.070 0.171/0.142 0.02/0.03 60/ 33(P)
Outdoor-A 2/10 0.04/0.05 0.048/0.076 0.076/0.298 0.02/0.07 106/ 88QWD
Outdoor-B 2/10 0.04/0.05 0.048/0.099 0.137/0.501 0.03/0.06 96/117Q\D
* Left : Summer, Right : Winter

** P : Passengers, M : Automobiles
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Table 2. Concentration of tar and metals in dusts attached to the ventilation duct

Sampling Tar Metal s (ppm)
site (mg/g-dust) Pb Fe Zn
B2F-A(Qutlet) 181/156%* 347/318 22110/17680 1620/1760
B2F-A( Inlet) 331/ 330/ 13230/ 1770/
B2F-B(QOutlet) 212/193 366/287 14080,/12930 2070/1570
B1F-A(Qutlet) 173/151 410/294 17470/13060 1410/1220
B1F-B(Qutlet) 128/135 448/339 19590/15630 1810/1620
1F-A(OQutlet) 59/ 88 358/596 9150/17470 1800/2370
A monitoring * 41-103 713-2150 23880-47180 1730-5770
* Left : Summer, Right : Winter

*#* Cited from reference 10)
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Table 3. Comparison of the mutagenicity between benzene-extracts and
methanol reextracts (B2 F , Summer)

Revertants/ plate **

Solvent Recovery(%) Tar dose (ug) TA100 TA98
S9- S9+ S9- S9+
100 103 69 78 50
Benzene 16.9 200 107 120 97 105
200 16 -34 7 22
E3
Methanol 15.0 400 14 5 14 44

* Reextracted from benzene-extracts
#* Syubtracted spontaneous revertant colonies.
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Table 4. Mutagenicity of dusts attached to
the ventilation ducts(Summer)

Revertants/100pug- tar

Sampling site TA 100 TA98
S9- S9+ S9- S9+
B2F (Outlet) 31 41 41 18
B2F (Inlet) 5 35 10 1
B2F (Cooler) * 50 34 56 18

* Located in a restaurant
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Table 5. Mutagenicity of tar and its three fractions

Rever tants/100¢g- Fraction

Fraction Weight (%) TA100 TA98
S9- S9+ S59- S9 +
Crude 100 103 69 78 50
Acidic fraction 18.6 9 12 49 16
(1.6)* (3.2) (11.7) (6.0)
Neutral fraction 32.9 45 101 53 56
(14.4) (48.2) (22.4) (36.8)
Basic fraction 6.4 27 48 22 99
(1.8) (4.5) (1.8) (12.7
Recovery(%) 57.9 17.8 55.9 35.9 55.5

* Contribution, calculated from (Fractlonwe

B 20 3} sk, W Mol B K ol
1/2 ) @i}, EEmEe] 2 ol = WS
#lo] Y & BRFHS el o, FEE
moll A & s dle] 7t A el 3@
ol #EkE Holx Ut

ight(%) X Number of r evertants of each fractior)
Number of revertants of crude

3.3.3 MR FEEE

BMAFHE o] FaEES dotrr] Hsld 3H
Fre] Duct f&%0] S, Eif 2 R0 #2
Bt mEE hwrslct (E6 ).

TA982] 7%, SOmix & - FEHEMY MR

J. of the Korea Air Pollution Res. Assoc., 1987



Table 6. Seasonal difference of mutagenicity of 4 guldt EepEiEE (E1 BR)AAE 215
dusts attached to the ventilation ducts fpro] FEaisghlo] s, « = BRES &
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Revertants/100ug-tar 50 Rt PIEBel A vl R b iastste,

Sampling site TA100 TA 98 3.3.4 High volume air sampler & gt
S9- S99+ SY- SH+ ¥riEslo|
B2F-A(Qutlet) A1 A/ 75 41/33 18/33 High volume air sampler & #k¥#Fo| &3k

BIF-A(Qutlet-A) 53/ 79 81/113 37/48 42/52 g s Fpihie) @akol o) a%ig = Aalfeske, Du-
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Table 7. Mutagenicity of dusts collected by high volume air sampler(Summer)

Reventants/100ug-tar

Dusts Tar

Sampling site 3 TA 100 TAY8
Cmg/m™) (mg/g-dust) =g S9F S9- SO
BIF-A(Dust room) 1.86 264 157 234 24 113
4F-A(Duct room) 1.72 327 120 250 27 147
4F-B(Duct room) 2.32 335 150 213 25 116
B2F(Parking Iot) 5.67 210 239 430 111 195
Outdoor® 0.10 79 232 197 102 124

* Cited from reference 14)
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