Journal of Environmental Health Sciences

L)

Check for
updates

pISSN 1738-4087 elSSN 2233-8616
J Environ Health Sci. 2021; 47(5): 398-409
https://doi.org/10.5668/JEHS.2021.47.5.398

Original Article

LS0IEAIEE EUiS7| RE=2 S

1
el

, O[3l

’

RAPAE EUmEE St n BN PN MR S RE Mg

= = =

The Distribution of Indoor Air Pollutants by the Categories of Public-Use Facilities
and Their Rate of Guideline Violation

Jeong-In Joen', Hye-Won Lee’, Hyun-Jin Choi’, Hyung-Jin Jeon’, and Cheolmin Lee™

'Department of Nano & Biological Engineering, Seokyeong University, “Institute of Risk Assessment, Seokyeong University, "Environmental Assessment Group, Korea
Environment Institute, *Department of Nano Chemical & Biological Engineering, Seokyeong University

ABSTRACT

Background: The types and effects of hazardous pollutants in indoor air may vary depending on the
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characteristics of the sources and pollutants caused by physical and chemical properties of buildings, the

influence of outdoor air, and the exposure and use characteristics of residents.

Objectives: This study was conducted to provide basic data on the establish of indoor air quality management

for different classes of public-use facilities by presenting the characteristics of concentration distribution of
hazardous pollutants by different public-use facilities and the status of the excess proportion of exceeding

standards.

Methods: This study analyzed self-measurement data from public-use facilities taken from 2017 to 2019
A total of 133,525 facilities were surveyed. A total of 10 types of pollutants that have maintenance and
recommended standards stipulated in the Indoor Air Quality Control Act from the Ministry of Environment

were investigated. The excess proportion and the substances exceeding the criteria for each type of public-use

facilities for these pollutants were investigated.

Results: As a result of the analysis of the proportion of exceeding the standard for each type of public-use
facility, the facilities with the highest excess proportion of the standards for each hazardous pollutant were:
PM,, in railway stations (8.93%), PM, ; in daycare centers (7.36%), CO, in bus terminals (2.37%), HCHO in

Highlights:

- The concentration of indoor air poll-
utants by public-use facilities showed
statistically significant differences
between all facilities.

- The difference in the excess proportion
of pollutants by public-use facility
showed statistically significant differ-
ences between all facilities.

- It is necessary to manage air quality
customized for indoor spaces by public-
use facilities.

postpartum care centers (4.11%), total airborne bacteria in daycare centers (0.69%), CO in museums (0.1%),

NO, in postpartum care centers (1.15%), Rn in museums (0.78%), total volatile organic compounds in

postpartum care centers (7.20%) and mold in daycare centers (1.44%).

Conclusions: Although uncertainty may arise because this study is a result of self-measurement, it is
considered that this study has significance for providing basic data on the establishment in the future of

indoor air quality management measures customized for each type of public-use facility.
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Table 1. Number of observations by facility type and measurement
year

Facility 2017 2018 2019
Subway station 1,404 1,418 1,485
Underground shopping center 161 145 143
Railway station 82 71 71
Bus terminal 58 56 55
Airport facility 13 11 11
Harbor facility 47 47 53
Library 551 541 566
Museum 312 309 366
Gallery 87 86 89
Large store 3,680 3,663 3,658
Funeral hall 348 348 350
Theater 804 857 936
Academy 572 561 580
Exhibition facility 114 117 147
PC rooom 2,053 2,362 2,889
Steamroom 1,827 1,753 1,855
Medical facility 5,564 7,360 5,799
Postpartum care center 634 849 653
Elderly care center 2,434 3,130 2,693
Day care center 9,101 13,512 9,594
Indoor parking 11,089 11,338 12,059
Indoor sports facility - - 2
Total 40,937 48,534 44,054
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= Yehigith 3R oME TVOC] S thEo]&A]42
7F 2% diste] 500 pg/m’ o1k, 1 2ol thall 400 ug/m’

https://doi.org/10.5668/JEHS.2021.47.5.398

olst 28] o} ol thsfl 1,000 pg/m’ oIt FAISHES
TAStL 9loH, ZAMET TVOCY Hd s+ A7 |&S
Z3}51A] Q= A0 2 RAFE QT

Mold7} $4H thFol &AL =7, AR, k2l
LA, offololglor, 1 9] thFo]&AlAolA = Mold
7} SR 2 A2 2AE I S AlAolA Mold9]
BHsEl 194.24166.9 CFU/m’Z A ZH A9
Mold?] BH5ES A EH 101 QFA[Ao]|A 207.7£134.0
CFU/m’Z 7} 52 555 Uehfolon, A5 eoA
138.2+115.8 CFU/m’& 7P W FE Uetfglch 24
H A2 BE YA o] SAE R TR A& Moldol o
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Table 4. Pollutants exceeding the standard by public-use facility
Pollutants exceeding the standard
PM,, PM, CO, HCHO  TAB Cco NO, Rn TVOC  Mold
Subway station ° ° °
Underground shopping center ° °
Bus terminal ° ° °
Airport facility
Harbor facility
Library ° ° ° °
Museum ° ° ° ° ° °
Gallery ° °
Medical facility ° ° ° ° ° ° ° ° ° °
Indoor parking ° ° ° ° ° ° °
Railway station ° °
Large store ° ° ° °
Day care center ° ° ° ° ° ° ° ° ° °
Elderly care center ° ° ° ° ° ° ° ° ° °
Funeral hall ° ° ° °
Steamroom ° ° ° ° ° °
Postpartum care center ° ° ° [ ° ° ° ° °
Theater ° ° ) ° °
Academy ° ° ° °
Exhibition facility ° ° °
PCroom ° ° ° ° ° ° °

Indoor sports facility

e Exceeded standard at least once.
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PM,y, PM, 5, CO,, HCHO, TAB, CO, NO,, Rn, TVOC, Mold
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NO,= AR5 22]9(1.15%), Rn HHE3H0.78%), TVOCE AF
S22¥(7.20%) 12|31 Mold+ o™l (1.44%)°llA 714
ol & M7 7MY B2 AL E TAEGIOH, thFol
BAEE QAEH] 7IEA] ol 4] FAH] Aol BE Al
A 7o FAALE [t ZpolE UERH Ao = FAMEQIT
(p<0.05).

3. b0l &AIEE 7EA] ol B &4 A 7 Al
H 7122 ol el fofiststedE 4 A5t AHPM,,, Rn,
TVOC), Aste/d7HPM,y, TVOC), A AAL-SAEHE(PM,,,
CO,, TVOC), TFAIA(IEA] ol E4 1), FTAACT]
2] ol B4 §l2), =AT(PM,,, CO,, HCHO, TVOCQ),
¥HE3HPM,,, CO,, HCHO, CO, Rn, TVOC), "|&(PM,,,
HCHO), 9|2 7|%(PM,,, PM,;, CO,, HCHO, TAB, CO, NO,,
Rn, TVOC, Mold), AWFZ4(PM,,, CO,, HCHO, CO,
NO,, Rn, TVOC), AE=IAHPM,,, TVOC), tTFEHEZ(PM,,,
HCHO, NO,, TVOC), o|&°]3(PM,,, PM,;, CO,, HCHO,
TAB, CO, NO,, Rn, TVOC, Mold), 1=R1 2FAE(PM,,, PM, .,
CO,, HCHO, TAB, CO, NO,, Rn, TVOC, Mold), 244
(PM,,, HCHO, Rn, TVOC), H5&%4(PM,,, CO,, HCHO, NO,,
Rn, TVOC), A% Z&94(PM,,, PM,s, CO,, HCHO, TAB,
NO,, Rn, TVOC, Mold), F3HF4&#(PM,,, CO,, HCHO, Rn,
TVOCQ), +(PM,,, CO,, HCHO, TVOC), HAAAIA(PM,,,
HCHO, TVOC), PCYAAA(PM,,, CO,, HCHO, CO, NO,,
Rn, TVOC) 181 AYFAF(EA] o) B4 gl = £
AP QAT

4. COLt NO,2| % e 2AE4o| H]gf| 7]&A] o4 %+
TRl W2 202 RAMEGloH, ojef 22 AXt= Coft
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NO, THgo] oJs) Wshs Ao LuA glot 33
ok thEol 84 B4 A ATl WS oo
o, A4 0 F9L ARt B B A HXsHe
5 Y] et thle] Sl e F7el Ao AnE

=

i
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o, ThEol8AdE AYl 33t BEd 371 w7 dast
A = A 2 A= FAVIEC] HsiAe 14l 139,
a7l disires 299 19]= @7|3te] +3H A&7
Aol we Sgdge] B8E o glo, HEol A
7IEA o1d 28 AESIR o, FF HFolgAEE Ay
31 SR AWE7IES EEERE =l jlof 7124 Am
S ATstr=T 2 9JelE 7Tl AlrEn

=1
el =
B Q7L RRYTU TN 29 547 29
A3 4, TS AL ot Sgslgigch
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