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ABSTRACT

Objectives: The purpose of this study was to assess the indoor levels of PM,y, VOCs and aldehydes in nail shop
and hair salon.

Methods: The field survey was conducted for 52 hair salons 52 nail shops, and 26 shop-in-shops in Seoul and
Daegu city. The field technicians investigated characteristics of each shop including operating time, indoor volume,
ventilation and so on. Indoor concentrations of PM,y, VOCs and aldehydes, indoor temperature and humidity were
measured in 12 hair salons, 12 nail shops and 6 shop-in shops. MP Surveryor Il (Graywolf, USA) was used to
measure CO, concentration, temperature and humidity for 8 hours. PM,, concentrations were measured by mini-
volume air sampler with Teflon quartz filter (0.2 um pore size, @ 47 mm, Graseby-Anderson TEF-DISKTM) for
6 hours. VOCs passive sampler (OVM 3500) was used to collect VOCs for 8 hours and analyzed by GC/MSD.

Results: The CO, concentrations were 759.4+58.2 ppm in nail shops, 731.0£72.5 ppm in hair salons, and
656.4+31.2 ppm in shop-in-shops. The PM;, concentrations were 27.5+14.2 pg/m? in nail shops, 33.146.3 ug/m’ in
hair salons, and 39.0+26.9 ug/m® in shop-in-shops. TVOCs concentrations were 3085.4+1667.8 ug/m® in nail
shops, 2131.1+£617.3 ug/m? in hair salons, and 1550.3+529.0 pg/m® in shop-in-shops. TVOCs concentrations in nail
shops were significantly higher than those in hair salons and shop-in-shops (p=0.002). Formaldehyde concentrations
were 60.8+£36.6 ug/m’ in nail shops, 89.1£55.4 ug/m® in hair salons, and 45.1£22.5 ug/m’® in shop-in-shops.

Conclusion: TVOCs concentrations in nail shop were the highest among others. TVOC concentrations in all
stores exceeded indoor air quality stand of indoor air quality control in public —use facilities, etc act.
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Table 1. Characteristics of nail shop, hair salon and shop in shop

Nail shop (n=52) Hair salon (n=52) Shop in shop (n=26)
Volume (m?) 52.2430.8 116.6+81.5 121.1£108.2
Operation time (hr) 10.5+0.95 NA 10.2+1.27
Yes 30 44 22
Separated space
No 22 8 4
. Yes 36 42 20
Ventilation
No 16 10
. Yes 11 14
No smoking sign
No 41 38 19
Marking of equipment disinfection ~ Yes 18 20 12
procedures No 34 32 14
. Yes 34 49 24
Labelling of reagent products
No 18 3 2

Table 2. Descriptive statistics of indoor CO,, PM,,, aldehydes and VOCs in nail shop, hair salon and shop in shop.

Nail shop Hair salon Shop in shop Total
(n=12) (n=12) (n=6) (n=30)
CO, (ppm) 759.4+58.2 731.0£72.5 656.4+31.2 727.4+70.1
PM,, (ug/m?) 27.5+14.2 33.1+6.3 39.0+26.9 32.0+15.3
Formaldehyde 61.8+36.6 89.1+55.4 45.1+22.5 69.0+45.5
A(ld;x?)es Acetaldehyde 4.846.0 13.4+15.8 1.042.4 7.549.9
3 Propionaldehyde 0.1+0.2 27.6£88.6 ND 11.1£56.3
TVOC 8860.3 3829 813.1 3859.9
Acetone 7,925.8+9918.8 130.2+182.9 678.1£785.8 3,358.0+7201.9
Hexane 41.4+87.9 13.7+12.8 15.5£9.4 25.1£56.5
Ethyl-acetate 214.54372.0 20.8+6.0 23.3+5.0 98.8+248.5
(Zgo/rif) Benzene 15.8+24.2 20.9+15.6 13.9+9.2 17.5+18.4
Toluene 383.4+650.1 104.7£72.7 28.7+37.2 201.0+431.6
n-Butyl acetate 201.2+438.6 3.546.0 9.148.5 83.7+287.2
Ethylbenzene 8.44+20.8 18.6+59.4 ND 10.8+39.4
m-Xylene 12.5+24.2 17.9+30.5 2.0+2.7 12.5+24.7
7P =2 EFE Acetone Z Al PA9] Hd gk = (formaldehyde) F%=+ Z}7+ 61.8+36.6 ug/m’,

T 7,925.8+9918.8 pg/m’, W82
m’, AR 1,550.3+432.5 ug/m’S =

3358.0£7201.9 ug/m’, WA4kS] Acetone Het &&=
925 130.2+182.9 pg/

1 rlo

y Aol 7+

4 B2 =S HERZ(p=0.001), L tHro2E
AFO1AFOl A T=gkt). 7 vl AW 27 & VOCsY
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Table 3. Statistical results between indoor air pollutants and survey results

Correlation T-test
No. of worki Oven Ventilation
Total area  Working area 0-ofworking pening Yes No
bench hours P value
(n=13) (n=5)
Acetone 1=0.196 1=0.294 1=0.661* 1=0.354 4459.0 8242.2 043
(=0436)  (p=0236)  (p=0.003)  (p=0.149)  +5521.0  +14825.0 :
Etlacetae 0107 1=0.225 1=0.637* 1=0.275 93.3 3003 o
Y (=0.672)  (p=0369)  (p=0.004)  (r=0.269) +86.2 +598.6 :
Bengene =0.005 1=0.306 =0.298 1=0.049 12.9 211 046
(=0985)  (p=0217)  (p=0230)  (p=0.848) +12.1 +35.0 :
Toluene =0.216 1=0.106 1=0.558 1=0.279 93.8 710.9 0,034
" (=0390)  (p=0.675)  (p=0.675)  (p=0.139) +793 +962.9 :
1=0.094 1=0.139 1=0.625* 1=0.241 0.5 19.0 .
Ethylbenzene . _0710)  (p=0.582)  (p=0.006)  (p=0.309) +12 +30.6 0.04
xviene 0108 1=0.242 1=0.586* 1=0.163 42 216 0.10
4 (P=0.670)  (p=0333)  (p=0.011)  (p=0.368) +6.9 4363 :
1=0.087 1=0.420 =0.203 1=0.183 61.6 39.8
Formaldehyde 730y (p=0083)  (p=0419)  (p=0.468) 4353 +20.1 021
=0.219 1=0.444 =0.038 1=0.279 3.9 2.6
Acetaldehyde 0 300)  (p=0065)  (p=0.880)  (p=0.235) +6.0 437 067
< PEANA 7P E=8kH (p<0.05). Al F57F BE 4o A Hetgkol 759.4458.2 ppm

I 9 eIgAsl A 371 3 voes) 93
QOlBAS 95 AMEM AT RS
EH«] =9} Acetone, Ethyl-acetate, Ethylbenzene, m-
xylene 9] R %+ ZH7F 0.67, 0.64, 0.63, 0.58Z %
AFem o3t JadS YERISIT (p<0.05). =
oo o] AAUA, A& Fae] WA, IY A
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7109 ug/m’z Bl 7] Al FE7F oF 768 =3hem,
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