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2.2.3. Y232 7](Size)9t =AH (Measurement)

EfAY AFS BAM=S TR mel da71e a3 W B30 9
< T A =29 A4S ¢7] #8538 3 (http://kpat kipris.or.kr) ol A A &
518t AFE EfiAE 2AMTh SsHAIRE A& A S A By gAY Y
T2 T F AJARE AF AL EAE R FE ARy oRE &
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=] dE =ERErE A Aow 7MY skl I Al P oA E
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FAL R A EAFe T

oA Ae dRe EAE 9o ¢ E, A% FE 58 AATeR

S|
gtotal 7] ¢l A air sampling®] oy, FAFgEHo| o&] AA T =A o]
NAsda, 4 w% =go EPA 4 59l

Counter(11-D, Grimm)3dH] S A3}tk OPC(Optical Particle Counter)+:
0.1 ~100,000 pg/m' ¥ A&F =& SAZ F Aon F4 7ted 9474
2 317 AEE F3 025~35m=E HYY dAE EH3H, HdAd 3,000,000

H
Particles/L ® 919 & v&2% AL 5 A0

A& QOptical Particle

1% 3. OPC (11-D, Grimm).

- 10 -



9]
Bot BAF F Ao £ wrel A FLZ AT Ao s e
Ay = Fro EA HuE e 31 AEHH s 32 A9

Particle Size(o]3} PS) 1, 25, 10umms 7|22 PSI1(>1um), PS2.5(1m<x<2.5
(), PS10(2.5m<x<10m) .2 T35+ T 4].

¥ 4. OPC 54 Ad
(9] : ym)
T MER R =74 A4
(0.225)%, 0.265, 0.29, 0.325, 0.375, 0.425, 0.475,
PS1 x<1pm
0.54, 0.615, 0.675, 0.75, 0.9

PS2.5 1m<x<2.54m 1.15, 145, 1.8, 2.25

PS10 2.5/m<x<10pm 275, 3.25, 45, 5.75, 7, 8, 9.25
* AT T= F7F SHAG

SAZH S OPCe 2% =5 4T & Ao, 12 L/min® #%
AE S A8l A E E(mass distribution)ol 2] 3k

o2& A FrE ZAH3}AY. Grimm Aol A Al FsE OPC AE4=
EY o] model 1.1782 37 =AHA F& Al€3+= mass fractions (PM10,
2.5, 13} TAQ(Indoor Air Quality)S S €13t European guideline EN 481
(EU comitee, 1993)°] & & mass fractions(Inhalable, Thoracic,

alveolic) Hl°o|HZ Al &3 tt. F mass fractiond =Fol+= [ 4]} o],

Z} fraction®] T4 aerodynamic diameterd] =}o]E& H o EH 23 o
Ne & 59 A5 5= vus 98 327 AdelA SAHE g4

mass fraction H o] E & A}-& 3%}

11 -



Aerodynamic Inhalable Thotracic Respireable PM-10 PM-2,5
diameter (B[V&OHC)

[pm] [%] [%] [%] [%] [%]
0,0 100 100 100 100 100
1,0 97,1 97,1 97,1 100 99,5
20 94,3 94,3 91,4 94,2 85,5
25 48,0
3,0 91,7 91,7 73,9 92,2 6,7
4,0 89,3 89,0 50,0 89,3 0
5.0 87,0 85,4 30,0 85,7 -
8,0 84,9 80,5 16,8 81,2 2
7,0 82,9 74,2 9,0 75,9 s
8,0 80,9 66,6 48 69,7 .
9,0 79,1 58,3 25 62,8 2
10,0 77,4 50,0 1,3 55,1 s
11,0 75,8 42,1 0,7 48,5 .
12,0 74,3 34,9 0,4 37,1 =
13,0 72,9 28,6 0,2 26,9 .
14,0 71,6 23,2 0.2 15,9 .
15,0 70,3 18,7 0,1 4,1 2
16.0 69,1 15,0 0 0 s
18,0 67,0 95 : . .
20,0 65,1 5,9 - =
25,0 61,2 1,8 = s
30,0 58,3 0,6 - -~ -
35,0 56,1 0,1 - i
40,0 54,5 0,1 E s
50,0 52,5 0 - - -
60,0 51,4 > 2
80,0 50,4 - - s

100,0 50,1 = . = -

100

Prozent der
gesamten luftge-
tragenen Partikel
der Konventionen

80

60

40

20

/

Aveolengéingige
Konvention

/ Thorakale Konvention

Einatembare Konvention

N
w

in Mi

20

30 40 50

70

100

a3 4. PM7]= 2 EN 481 Mass fractions B]al (Grimm, 2012).
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%6 FY ==HH AYE L
== P37t
Dinn—Mass Dinn—Count Reference
S =
Caw © AW =F AZHE) ol wE A _
} ) =7 3k
T T F= w2 =4 FA A wWE =4 FAA
53 AF vER | FH F = Sk R
Co: 37 58" . , _
A4F (mg/m’) A4t (Particles/m’) 2018 & &
BW : A% (kg) 64.2 kg
VoiZ3 AR 30.3 m’
En R ic Rl
N : 3t7]&(3)/h) 0.6
2018

‘ i} AAA7] o] W FHu& 7] &
t @ =ZFA7Hh/3]) N
We gaden #4
n : AHEHIE(3]/day) 0.453) /day

o173 5,
IR : £&&(m'/h) 14.3 m'/day = 0.60 m'/h

2007
i} s
=% (Dim) @9 mg/ke—-day . -
Particles/kg-day
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A
o) 30cm 60cm 100cm

A ZHmg) 5200.37+74.50 5013.73+69.98 5045.50+50.50

Up Al7H(sec) 5.74+0.18 5.38+0.17 5.41+0.26

A8 % (g/se0) 0.91+0.02 0.93+0.02 0.94+0.05
Al ZHmg) 5032.63+52.66 5006.97+58.36 5075.90+88.86

Center Al7H(sec) 5.22+0.15 5.60+0.18 5.57+0.22

AL-8- % (g/sec) 0.96+0.02 0.900.02 0.91+0.04
FAAHmg) | 5069.87+155.27 5126.83+204.23 4955.60+151.86

Low AZKsec) 5.34+0.29 5.68+0.24 5.53+0.22

A8 (g/sec) 0.95+0.03 0.90+0.01 0.90+0.03
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F 273 EAFe i AlFE AFE S 092 + 0.04 g/secE YERG oM, FA L
23 IBM SPSS(Ver.20)0S AF&3ste] AAFsIAth A A2 Shapiro wilk
normailty test& &3 o FiEA2 Levene testE F3l At &
%v‘i"&o] geolxlo] AAu A HEA (ANOVA test)9F A7 Dunnett test
£ A&ste] FAe T 27 A HLS BT p value>0.055 do] TAIHO=E
94?] of w& ARg = kol 7k gl

Aol FaEE ek AW YRy X F& a FEE M 1R 992
=Rk A gE 2xE 2099+097CE2 FAERL, AHsEE 53.33+
861%S frABATE ®3 AMA FEE 2053+018%F FrAER L, M R
371&2 0 3/hE AR

B ATe AxgdAAY ASEHS =234 S 193 F4
F TR AF TEE Hudte AdTE FY =EFHE Fds7] 9
A% 7554 OPCE A, OPCE 1.2 L/min®] 422 47m PTFE
dEE &3t AEHE YAE A E(mass distribution)el] €] gk of o]
259 AHF w2 i

AAZ7IE FEE vlustry] 948 05, 1.5, 58 283l 308 &<+ 327
d74dE Aoy FA"EH AF FEE F T vl sAE PS1(CG1m),
PS2.5(1m<x< 2.5mm), PS10(2.5m<x<10mm)°.& W F3}3to] H] n &} .

AN 0EE 9AE FH49 AF v [LHT7H 2ol 4 A
¢ B PS10°] PS259 PSlel ®ls) zom, A 037 60-LowA]
PS10°1 A4 24043pg/m'2 #= < A= dEtHld. 291 54 T8

Y

ol
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Aol PS1, PS25, PS102> 1~258 pug/me A% T =E e

T oEEe mRAAR BEAF At FaskA Low AAH 2 AREAIE 50%
94 (05%) oJWol PS1, PS25, PS10 2% =3t Ao A% Fxo =9}
AFTHE 8], ZElar 100-Upol M= 05 oljol] PS1, PS2.5, PS100] A%
T HYe veRdlo

1.45~3.45me] JAEo] 9/ A =FAIZ Ft A FroA Mg 2
M ZS AP, ¢ 57 M B2 Imoldte] dAES AF oA
A sk w] T o] g WekuH L H 8l

AREAIZE B0, 75, 959 91 0.5, 15, 5% 28lal FA Al 308 9k 1~
10mANe] 4=k 5 Aol gk g v&S 1.78~5.06%, PS25% 1839~
44.92%, PS10-e 51.73~7950% = eEbweh [ 9],
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= T
) 30cm 60cm 100cm
=0 T PS1 PS25 PS10 PS1 PS25 PS10 PS1 PS25 PS10
A AHFF=
, 2.71 27.09 90.44 1.63 18.82 68.04 3.34 51.27 81.53
(ng/m’)
. E=EAIZHE) 7.8 45 4.6 7.0 7.7 3.8 0.3 0.3 04
b _
ﬂ m _/': %E 7 6 6 6 (§ 6 7 7 6
) v 1.47x10 6.34x10 2.30x10 8.98x%10 4.34x10 1.79x10 2.43x10 1.04x10 2.17x10
(Particle/m’)
E=EA THE) 5.9 45 4.6 4.0 74 3.9 0.3 0.3 0.3
< 2] 2kl T
AR 2 331 33.63 53.61 1.70 16.71 76.35 1.85 17.61 72.12
(ng/m)
E=EAIZHE) 0.4 04 2.8 10.3 8.8 6.8 8.1 43 4.4
Cen -
Z‘q q] Z': %E 7 6 6 6 6 ¢} 7 6 6
) v 1.59x10 8.30x10 1.32x10 9.48%10 3.92x10 1.88x10 1.02x10 4.58%10 1.75x10
(Particle/m’)
E=EA ZHE) 0.4 04 8.3 7.2 8.8 6.8 4.3 8.3 4.4
A 2FF=
3.67 44.21 135.89 16.28 216.96 240.43 2.50 18.93 136.67
(ug/mr)
E=EAIZHE 0.4 04 0.5 0.3 0.3 0.3 04 3.2 04
Low -
}4 EH Z': %:E 7 7 6 7 7 §} 7 6 6
. 2.27x10 1.08x10 3.75x10 9.17x10 4.96x10 9.57x10 1.38x10 5.88x10 3.11x10
(Particle/m’)
=S A ) 0.4 04 05 0.3 0.3 0.3 0.4 04 04
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E 9. F: A YAl e A% F= v

(& %)
30-Cen | 30-Low 60-up | 60-Cen | 60-Low | 100-up | 100-Cen | 100-Low | Z1 3 | E=HA

05 4.00 4.29 2.15 1.89 1.42 3.18 2.24 3.80 1.86 2.76 1.07

15 3.49 3.06 2.23 2.35 1.70 2.59 2.09 2.29 2.25 2.45 0.54

o 5 2.00 2.57 2.44 1.55 1.23 2.61 2.33 2.27 2.12 2.19 0.51

30 3.06 3.14 3.26 2.88 2.88 3.23 3.02 3.06 3.73 3.14 0.26

05 33.83 38.48 28.43 18.46 7.00 42.08 31.53 30.20 15.35 27.26 11.44

1.5 28.04 31.48 25.36 25.83 16.73 31.78 26.93 21.31 20.81 25.36 5.00

oE 5 20.26 26.75 25.90 18.93 12.62 28.39 22.99 22.43 25.59 22.65 4.86

30 27.35 29.92 29.80 28.56 25.60 30.12 26.95 27.53 32.65 28.72 2.13

0.5 62.17 57.23 69.41 79.65 91.58 54.74 66.23 66.00 32.80 69.98 12.30

1.5 68.47 65.46 72.41 71.82 381.57 65.64 70.98 76.39 76.93 72.19 5.38

ol 5 77.74 70.69 71.66 79.52 36.15 69.00 74.68 75.30 71.69 75.16 5.35

30 69.59 66.94 66.94 68.56 7151 66.65 70.03 69.41 63.62 68.14 2.36
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SAAIE 302 w7 wE Wske [y 919 #Zeo] YAUE 22 PSlo]
PS25, PSI0R T BE F7HA =2
A7 PS1e4 917 107 particles/m 2 &3 5 Hdizke yebdth agla A
28 AFdE= 390 x10° “7.13 x 10° particles/m’ AFo]¢] & HEE el
10im ©]e] JAEL BAF Al i Low EololA] 1.00 x 10° particles/m'
'min °]st® #HHH JAA7|7F 2 =
o % Zow 1m oldt JA F FEE BAF F 107 s F FE7F v =%
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F 10, =% ARF B A0 e ¢ TR S
(& %)
30-Cen | 30-Low 60-up | 60-Cen | 60-Low | 100-up | 100-Cen | 100-Low | Z1 3 | E=HA
05 69.55 62.64 61.57 66.03 67.39 60.68 64.97 72.56 61.59 65.22 4.06
15 68.30 62.11 60.89 63.54 61.76 60.73 64.63 67.59 61.78 63.48 2.82
o 5 63.05 61.44 61.39 61.58 63.48 60.64 63.98 63.34 61.84 62.31 1.17
30 62.40 60.77 62.67 60.83 62.88 61.41 62.84 63.55 62.24 62.18 0.97
05 27.08 32.04 29.31 24.37 20.65 32.69 27.77 21.95 26.72 26.95 413
1.5 26.37 30.57 29.46 27.75 2747 30.99 2747 24.30 28.68 28.12 2.09
oE 5 27.34 30.02 29.34 26.18 24.28 30.46 27.13 27.61 29.65 28.00 2.03
30 29.99 31.38 29.62 30.79 29.10 30.70 29.16 28.77 31.05 30.06 0.95
0.5 3.37 5.32 9.12 9.60 11.96 6.63 '1.26 5.49 11.69 7.83 2.96
1.5 5.33 7.33 9.65 8.71 10.77 3.28 791 8.11 9.55 8.40 1.56
ol 5 9.60 8.55 9.27 12.24 12.24 3.90 3.88 9.05 3.51 9.69 1.48
30 7.61 7.85 7.71 8.38 8.02 7.89 8.00 7.67 6.71 7.76 0.46
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= ABSTRACT =

A Comparative Study on Particle Concentration according

to the spraying Conditions of household chemical products

Kyun Suk Byeon
Graduate School of
Public Health

Yonsel University
(Directed by Professor Shin, Dong Chun, M.D., Ph.D)

We use a variety of household chemical products in our daily lives. Sinc
e the enactment of the "Act on chemical consumer products and biocides(al
so called K-BPR)”, on January 1, 2019, safety control standards for househ
old products used in our daily lives have been further strengthened.

In this study, the fabric deodorizer, which has the most experience in us
e among household chemical products, was selected.

In addition, the mass concentration and the number concentration were c
ompared and evaluated according to the method of use.

Fabric deodorizers were selected based on the domestic sales volume and
the spraying conditions were selected in consideration of three methods, inc
luding how to use the product. Also, the relative height of the spraying poi
nt was set as £30cm and measurements were taken at total of 9 points(3 f

or each Up, Center and Low) for 30 minutes using OPC(Optical Particle Co
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unter).

In order to stadardize the spraying of the products, the exposure environ
ment was carried out in a 3m’' sealed chamber in a clean room where cons
tant temperature and constant humidity are maintained and monitored. The
experiment was carried out by standarzing the use amount using the expos
ure coefficients of household chemical products set by National Institute of
Environment Research.

The results of measurement were classified into PS1(>1pm), PS2.5(1m<x
<2.5um), PS10(2.5um<x<10gm) according to the Particle Size(PS). Then, inh
alation exposures for mass and number concentration were compared and e
valuated.

The inhalation exposure assessment for mass concentration(Di,,—Mass) w
as the highest(550 x 10 mg/kg-day) at 30-Cen point and PS25, and the
lowest(4.90 x 107 mg/kg-day) at 60-Low point and PS1.

The inhalation exposure assessment for number concentration (Di,,—Count)
was the highest(3,980 Particles/kg—day) at 100-Low point and PS1, and the
lowest(4 Particles/kg—-day) at 60-Low point and PS10. The results inhalation
exposure by mass and number concentration differed at the same location.

These results indicated that mass concentration and number concentratio

n differed in the assessment of inhalation exposure. It is judged that the s
maller the particles, the higher the concentration, but the smaller the unit
mass, the smaller the mass concentration.
Even if the exposure mass in the air is small in the current exposure asse
ssment method, products that maintain high water concentrations can cause
us great damage. Therefore, measures should be taken to assess the water
concentration together in the inhalation exposure assessment.

In this study, only one type of living chemical product was tested in a c
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onfined space of a sealed chamber, so it had limitations under experimental
conditions such as ventilation rate conditions and space volume.

Through a comparative study of standardized mass concentration and num
ber concentration for spraying (spray, trigger) and solvent (water and orga
nic solvents) of household chemical products in the future, it is necessary t
o continuously study the introduction method of number concentration risk

assessment due to product exposure.

Keywords: number concentration, particle size, mass concentration,

Inhalation exposure assessment
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