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7zt A A= Table 13 Zow, 8d st FA3s A3 PMIO,
PM259] 47mm filter ¥ ] Bt =+ 4383 pg/m', 3887 pg/m'ell E
=l 15659, 14.06 ©] 931, 37mm filter WHS] HidF=+ 56.62 pg/
m', 51.07 pg/m'oll EFHXA 1884, 17.23 ot} 18]a1 P2 9]
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PM10, PM25 s&=t 28 (f-test)Z23 o &E3Feo] 0.018,
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Table 1. A|EAFHHE A »&

(ug/m')
No 47mm Filter 37mm Filter Bk

' PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

1 49.00 53.29 59.49 58.56 26.23 17.61
2 35.60 31.64 53.59 36.34 27.90 17.74
3 26.25 21.25 40.16 36.23 14.49 7.90
4 26.67 25.00 32.35 30.56 16.58 9.73
5 37.81 28.99 42.36 41.67 19.50 10.34
6 51.46 49.27 74.13 73.96 29.99 19.72
7 73.19 58.89 89.41 73.61 61.71 45.21
8 50.69 42.60 61.46 57.64 45.76 33.40
Mean 43.83 38.87 56.62 51.07 30.27 20.21

SD 15.59 14.06 18.84 17.23 16.05 12.93
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1.2 47mm filter™® 2+ 37mm filter'dH7Ee] A% Hl W

47mm filterx] # ¢} 37mm filterx] 3 o] TE== FA135}
=

PM25 ¢ wAMHA ZHZA3}= Table 294 2t S Y3t
watel g vlag A3 PMI10, PM25°] W AW A el 3] 37mm filter7}
47mm filterell B]ste] St 31 % B 34 %2 =A Bt Ao e
st
Table 2. 47mm AN H 2} 37mm A FH YL F =)o
(ug/m’)
PM10 PM2.5
No. 4mm 37mm (B- A){/A*l()() 47mm 37mm (B*A)(/A*lOO
(A (B (A (B) o)
1 49.00  59.49 21 5329 5856 10
2 3560  53.59 51 3164 36.34 15
3 2625 40.16 53 2125 36.23 70
4 2667 3235 21 25.00  30.56 22
5 3781  42.36 12 2899  41.67 44
6 5146  74.13 44 49.27  73.96 50
7 7319 8941 22 5889 7361 25
8 50.69  61.46 21 4260 5764 35

Mean 43.83  56.62 31 38.87  51.07 34
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£ v A3 PMI10, PM259] m] AW XA] S
filteroll H]ate] F+t -33 % R -50 %= SHA H7tE AORE ERR
ot

Table 3. 47mmA| 5] 2} FAber2] N FH YR 5 =)o)

(ug/m')
PM10 PM2.5
No. 47mm #4&F (B-A)/A*100 47mm ZF2& (B-A)/A*100

(A) (B) (%) (A) (B) (%)

1 49.00 26.23 -46 53.29 17.61 -67
2 35.60 27.90 =22 31.64 17.74 -44
3 26.25 14.49 -45 21.25 7.90 -63
4 26.67 16.58 -38 25.00 9.73 -61
5 37.81 19.50 -48 28.99 10.34 -64
6 51.46 29.99 42 49.27 19.72 -60
7 73.19 61.71 -16 58.89 4521 -23
8 50.69 45.76 -10 42.60 33.40 =22
Mean 43.83 30.27 -33 38.87 20.21 -50
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712 HH 3z AFESE 47mm filter®} 37mm

=
-

A A3 = Table 4, 59 2t}

Al mA QA
filter ¢ FA| =] o

ro ol

47mm filter®] B¢ AR A - F FAXE 0003 mgo 2 tha
Zbsi9 o) STmm fillers) A9 0 mgo.2 vhehgeh 247be g
2k 0.008 2 0.004 2 YERY} 47mm filter7} 37mm filter® ot AR
o gk F4 - 5o ZFHAV 20 o & Ao® YEsT o] A
ATmm filtere] =A3A 7 o ZAY oxke] HY7F v =A ERG

7FeAdel Adtte AL o gt

= XXii —



Table 4. 47Tmm &A1& A9 F% H| L
(mg)
PM10-47mm Filter PM2.5-47mm Filter wil
No. pre post B-A pre post B-A 7W£ 9
(A) (B) (wt.1) (A) (B) (wt.2) )
1 63.579  63.584 0.005 61.697 61678 -0.018 0.023
2 62356 62350 -0.006 60.221 60216  -0.005 -0.001
3 61.859  61.871 0.012 60.671  60.663  -0.008 0.021
4 60.869 60.858 -0.011 62634 62609 -0.025 0.014
5 61.603 61586 -0.017 60598 6058  -0.013 -0.004
6 61919 61905 -0.014 60537 60523 -0.014 0.000
7 62.968  62.970 0.001 61.373  61.376 0.002 -0.001
8 62.440 62437 -0.003 61.338  61.340 0.002 -0.005
9 62.242 62242 0.000 61.841  61.849 0.008 -0.008
10 62215 62226 0.011 63.794  63.800 0.006 0.005
11 61.332  61.345 0.013 61.042  61.044 0.002 0.011
12 60.356  60.359 0.003 63.018  63.020 0.002 0.001
13 63.397  63.400 0.003 62.982  62.983 0.001 0.002
14 64159  64.167 0.008 63.187  63.192 0.006 0.003
15 60511 60516 0.006 62.218  62.219 0.002 0.004
16 59.722  59.733 0.011 61.037 61.044 0.007 0.005
17 60656  60.667 0.011 62576 62585 0.009 0.002
18 624838 62504 0.016 62.693  62.703 0.010 0.005
19 62073 62.081 0.009 64500 64514 0.014 -0.005
20 61762  61.774 0.012 60.744  60.757 0.013 -0.001
21 62974  62.986 0.012 60.982  60.996 0.014 -0.002
22 61.713  61.735 0.021 62.845  62.873 0.028 -0.007
23 60.850  60.866 0.015 64.100  64.117 0.017 -0.001
24 65053 65.071 0.018 62919  62.929 0.010 0.008
Mean 0.006 0.003 0.003
SD 0.010 0.012 0.008
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Table 5. 37Tmm A& A9 & H| N
(mg)
PM10 - 37mm Filter PM2.5 - 37mm Filter
No. pre post B-A pre post B-A j:;,&lz
(A) (B) (wt.1) (A) (B) (wt.2) )
1 13.870  13.871 0.001 11.604  11.608 0.004 -0.003
2 16.163 16162 -0.001 17.804 17.800 -0.004  0.003
3 16.260  16.260 0.000 20.007  20.003  -0.004  0.004
4 21.307  21.307 0.000 18340 18337  -0.003  0.003
5 156591 15593 0.002 22.626  22.627 0.001 0.001
6 14592  14.593 0.001 17.325 17323  -0.003  0.003
7 16571 16571 0.000 16.807  16.811 0.004 -0.004
8 15155  15.158 0.003 156529 15530 0.001 0.002
9 18099  18.103 0.003 17615 17620 0.004 -0.001
10 15413 15411 -0.002 18235  18.237 0.002 -0.004
11 15726 15732 0.006 14580  14.583 0.004 0.002
12 14.350  14.367 0.016 27554  27.564 0.010 0.006
13 13942 13940 -0.002 16.449  16.450 0.001 -0.003
14 15530 15530 -0.001 17296  17.306 0.010 -0.011
15 20.021  20.025 0.004 21.288  21.294 0.006 -0.002
16 13350  13.355 0.006 14.045  14.051 0.007 -0.001
17 17310 17.313 0.003 14581  14.583 0.002 0.001
18 16555  16.560 0.005 19.713  19.722 0.010 -0.005
19 13148 13.158 0.010 16.438  16.445 0.006 0.004
20 19.066  19.077 0.011 18603  18.612 0.010 0.001
21 15656  15.662 0.006 13.286  13.293 0.007 -0.001
22 16.776  16.787 0.011 17.806  17.809 0.004 0.007
23 16.306  16.316 0.010 21.639  21.646 0.007 0.003
24 156544 15550 0.006 17649 17657 0.008 -0.002
Mean 0.004 0.004 0.000
SD 0.005 0.004 0.004
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LOD(Limit of Detection)+~ &
Az ANFA QA BAE 2 = B
ol =3 LOQ(Limit of Quantification)+= ‘o] Fo]z EA 4=}
Lﬂr'j/]rfﬂ g A A S TR AHFRAT F de M AL G

Ty AF oz Ao ®©rHAAA, 2005).

= Wol(SD)¢] 3wl aFatE grom delA dom,
LOQE SAl& wWole] 10wfe] sidsts gto= odejx Uk webA
& of 2T AFAA2RE GFH A Zad dA
o] Hax AMHAZFE tha 2ol AXtE 5 Sl

47mm FilterAb-&-A] WA o] HAaAF 4%

LOQ =10xSD
=10x0.011mg
= 0.12mg
=110 19

37mm Filter AFEA] W9 H23 QT
LOQ =10x SD

=10x0.005mg
= 0.05mg

= 50119
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Jo= e oA 8Y F A

7y ZAH A= Table 13 gow, 8U B¢t =43 Azt PMIO,
PM2.52] 47mm filter 2] Hirs%= 6655 ug/m', 47.73 pg/moll *
A AF 1913, 1854 o], 37mm filter WH e HF v == 84.97 g/
m', 7021 pg/m'ol FEFEHAA 2261, 1791 oAt 2wl FAT o]
TEEE 4274 pg/m', 1718 pe/m o TF&H2F 946, 415 o= e
t}.

PM10, PM25 sx& BAHEA(f-tes)23 o &&Ezkol 0.01,
00002 SAA A2 Folg zto]E ERSLTL

Table 6. AlEAFHETHE Ao &=

No 47mm Filter 37mm Filter FAke 2
' PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
1 76.42 58.68 89.24 65.63 36.00 14.14
2 76.35 52.92 85.94 68.75 42.52 16.56
3 41.01 25.07 60.24 52.60 35.74 15.20
4 52.15 32.36 69.97 63.72 40.63 15.57
5 86.81 69.62 119.44 100.35 58.83 24.45
Mean 66.55 4773 84.97 70.21 42.74 17.18
SD 19.13 18.54 22.61 17.91 9.46 4.15
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2.2 47mm filter'3™H 2} 37mm filterd {1+ v Als% Bl

47mm filterx1 3 ¢} 37mm filterx| 3¢ ===
PM259] mlAMw¥ Aol =743 Table 29} #Th +

=
zhol & Wl gk A3 PMI10, PM259] vjAH Ao tha] 37mm filter”}
47mm filterel]l W]&le] A 30 % 2 59 %2 =4 HI7lE Aoz yE
pra=g
Table 7. 47mm ANHWHI 37mm A FHHHT FE2}9]
(ug/m’)
PM10 PM2.5
No. 47mm  37mm (B-A)/A*100 47mm 37mm (B-A)/A*100
(A) (B) (%) (A) (B) (%)
1 76.42 89.24 17 58.68 65.63 12
2 76.35 85.94 13 52.92 68.75 30
3 41.01 60.24 47 25.07 52.60 110
4 52.15 69.97 34 32.36 63.72 97
5 86.81 119.44 38 69.62 100.35 44

mean  66.55 84.97 30 47.73 70.21 59
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2.3 47mm filter ¥ 3} F42rE21 7o) v Als = B

47mm filterz) F <} Fitekdl o] s & &
o MMM Z4 A3 Table 39 2tk +
=2 vugk A3 PM10, PM252] WA ] of
filteroll W]ale] H+ -33 % 2 -60 %= A
t}.

Aol 9% Aol
3

o
)
i
po
o
ot
i
o,
¥

Table 8. 47mm NFHHH 3} FArekd] QJHLHIEY] FEA]o]

(ug/m')
PM10 PM2.5
No. 47mm  BAFE (B-A)/A*100 47mm FArE (B-A)/A=#100

(A) (B) (%) (A) (B) (%)

1 76.42 36.00 -53 58.68 14.14 =76

2 76.35 4252 -44 52.92 16.56 -69

3 41.01 35.74 -13 25.07 15.20 -39

4 52.15 40.63 =22 32.36 15.57 -52

5 86.81 58.83 -32 69.62 24.45 -65
Mean 66.55 42.74 -33 47.73 17.18 -60
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24 FA R oA FEH]ul

oA AFE3F 47mm filter®} 37mm

AU mA Y AF H
B A3+ Table 4, 59F #t}.

>
filter ¢ FA| 8ol t)s A

47mm filter®] B¢ FAIRS A - F FAAE 0003 mgl® tha
7FeF o v 37Tmm filter®] 7%+ 0.001 mgo = yepyktt zhzbe] %
A= 0.0102 0.004%2 YERY 47mm filter7} 37mm filter . th 3 A]
of i3t = # -z TFHAIF 254 ©] E ASZ LERYTE 9]
S 47mm filterd =A3IAZF ©f ZAY 2319 HYY7F ¢ ZA
g 7Hsdel ke AL ou@th

H %

=

o B EN ofy

Table 9. 47mm SA & o #A 9 »% Hw

(mg)

PMI10 - 47mm Filter PM2.5 - 47mm Filter Wil
No. pre post B-A pre post B-A  _ 9

(A) (B) (wt.1) (A) (B) (wt.2)
1 62.168 62.177 0.010 62.731 62.737 0.006 0.003
2 63.101 63.104 0.002 62.805  62.803 -0.002 0.005
3 63.189  63.193 0.004 61.150  61.155 0.005 -0.002
4 63.411 63.420 0.010 60.201 60.206 0.005 0.004
5 61.141 61.147 0.007 62.390  62.397 0.007 -0.001
6 61.660 61.664 0.004 64.021 64.026 0.006 -0.002
7 63.229  63.242 0.013 63.392  63.334 -0.009 0.022
3 63.311 63.343 0.032 62.367  62.370 0.003 0.028
9 63.046 63.046 0.000 61.772  61.774 0.001 -0.001
10 62.961 62.966 0.005 61.839  61.852 0.013 -0.008
11 62.407  62.412 0.005 60.774  60.7388 0.014 -0.009
12 60.763  60.772 0.009 61.703  61.702 -0.001 0.010
13 65.247 65.237 -0.010 62.191 62.187 -0.004  -0.006
14 63.966 63.967 0.001 62.687  62.689 0.003 -0.001

15 59.807  59.807 0.000 60.398  60.399 0.000 0.000
Mean 62.627  62.633 0.006 62.028  62.031 0.003 0.003
SD 1.357 1.356 0.009 1.075 1.073 0.006 0.010
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Table 10. 37mm FAl5 oA 9] F% H|
(mg)
PM10 - 37mm Filte PM2.5 - 37/mm Filte

No. wt.1
pre (A) post (B) B_Al)(Wt' pre (A) post (B) B_Al)(Wt' - owt.2

1 15169 15177 0.008 13926  13.930 0.004 0.003
2 15.331 15.335 0.004 16.850  16.851 0.002 0.003
3 16.698  16.705 0.007 15375 15378 0.004 0.004
4 13.838  13.841 0.003 15.038  15.042 0.005 -0.001
5 18.620  18.627 0.007 13.901 13.900  -0.001 0.008
6 17943  17.946 0.003 17569 17570 0.001 0.002
7 14.926  14.928 0.002 15.339  15.341 0.002 -0.001
3 16.924  16.924 0.000 13.581 13.583 0.002 -0.002
9 13.825  13.825 0.000 13577 13580 0.004 -0.003
10 13.665  13.665 0.000 14.981 14.986 0.006 -0.006
11 14.640  14.643 0.003 9.609 9.607 -0.002 0.005
12 14.480  14.481 0.001 16720  16.716  -0.004 0.005
13 11.834  11.829  -0.005 14979 14974  -0.005 0.000
14 17416 17414  -0.002 11944 11938 -0.005 0.003
15 16546  16.541 -0.005  19.872 19.867  -0.006 0.000
Mean 15457 15458 0.002 14884  14.884 0.000 0.001
SD 1.862 1.863 0.004 2414 2.414 0.004 0.004
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A Aelo A mxA
LOD¢} LOQE A4tal
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LOQ =10x D
=10x0.008 mg
= 0.08 mg

= 8019
37mm Filter AH-&A] WA o] HaxH 2+ F
LOQ =10x 3D
=10x0.004 mg

= 0.04mg
= 40 19
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ABSTRACT

Study on Comparisons of Two Gravimetric Methods
and a Light Scattering Direct Reading Instrument for
PM10 and PM2.5 Measurement

in an Outdoor Area and an Indoor Area

Kim, I Dong

Major in Industrial Hygiene Engineering
Department of Safety and Health Management
Graduate School of Occupational Safety and Health

Hansung University

Two gravimetric methods with 37 mm filter and 47 mm filter
respectively and a direct reading instrument employing light
scattering method were used to measure airborne PM10 and PMZ2.5
concentrations simultaneously in an outdoor area and an indoor area.
These methods are commonly used to measure PM10 and PM2.5.
This study was conducted to compare the agreement of the

measurement results among the different methods.

The results of this study were as follows:

1. In an indoor area, average concentrations of PMI10 and PMZ2.5

with the gravimetric method employed 47 filters were 43.84 ug/m'
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and 38.87 pg/m' respectively. Average concentrations of PMI10 and
PM25 with the gravimetric method employed 37 filters were 56.62
pg/m' and 51.07 pg/m’ respectively. Direct reading instrument
showed 30.27 pg/m’ and 20.21 pg/m' for PM10 and PM2.5.

2. In an outdoor area, average concentrations of PM10 and PM2.5
with the gravimetric method employed 47 filters were 66.55 pg/m’
and 47.73 pg/m’ respectively. Average concentrations of PMI10 and
PM25 with the gravimetric method employed 37 filters were 84.97
pg/m' and 7021 pg/m' respectively. Direct reading instrument
showed 4274 pg/m' and 17.18 pg/m' for PM10 and PM2.5.

3. In the comparison between two gravimetric methods, the
gravimetric method employed 37 mm filters showed 30.7 % and 29.6
9 higher values than the 47 mm filter method for PM10 and PMZ2.5
in an indoor area and 340 % and 585 % in an outdoor

respectively.

4. In the comparison between the gravimetric method with 47 mm
filter and the direct reading instrument, the direct reading
instrument showed -33.3% and 32.9% of the gravimetric method
with 47 mm filter for PM10 and PM2.5 in an indoor area and
-50.5 % and -60.2 % in an outdoor respectively.
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