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NIOSHWH ¥ AFZFAHAMY 25 £A90H 7 5529 Aol&
Bt A3= Table 1 % Figure 2, 33 2t F 4 Ho 93 5%
zhol & Hlwgh A3 AfrFEARF Mol NIOSHH | Hlste] A+ -31.7%
2 v Hrkd Aow yeuth 7 Aol Woldl FFH A= 49.9%
= uEbs

Table 1. NIOSHY ¢} AfFZFAHH e WA =AHAI  (mg/m?)

;“% E NIOSHH (A) AaaAAE B B-A/A00 (%)
1 0.027 0.061 128.3
2 0.101 0.043 -57.7
3 0.107 0.103 -4 1
4 0.107 0.096 -10.1
5 0.120 0.237 98.0
6 0.150 0.132 -12.1
7 0.160 0.238 49.0
8 0.172 0.182 57
9 0.176 0.156 -11.5
10 0.195 0.254 30.1
11 0.207 0.201 -2.8
12 0.211 0.059 -72.2
13 0.216 0.188 -13.0
14 0.219 0.165 -24.8
15 0.225 0.111 -50.4
16 0.226 0.199 -11.7
17 0.226 0177 -21.6
18 0.229 0.645 182.2
19 0.231 0.158 -31.6
20 0.254 0.088 -65.2
21 0.257 0.161 -37.4




Table 1. A& (NIOSHY ¢} AF#AFAMY WA SHZAI} (mg/m?)

;E NIOSHY (A) A4BAAY B)  B-A/A00 (%)
22 0.259 0.147 -43.0
23 0.263 0.122 -53.6
24 0.266 0.271 1.6
25 0.272 0.124 —-54 4
26 0.284 0.235 -17.4
27 0.304 0.203 -33.3
28 0.308 0.144 -53.4
29 0.349 0.190 -45.6
30 0.353 0.121 -65.7
31 0.366 0.732 100.2
32 0.379 0.352 =71
33 0.381 0.307 -19.5
34 0.386 0.207 -46.4
35 0.401 0.182 -54.7
36 0.407 0.061 -84.9
37 0.429 0.379 -11.7
38 0.461 0.484 4.9
39 0.465 0.408 -12.2
40 0.481 0.304 -36.8
41 0.503 0.143 -71.5
42 0.510 0.775 52.0
43 0.511 0.223 -56.4
44 0.528 0.297 -43.8
45 0.536 0.112 -79.1
46 0.554 0.261 -52.9
47 0.587 0.207 -64.8
48 0.595 0.203 -65.8
49 0.599 0.256 -57.2
50 0.605 0.566 -6.5
51 0.611 0.332 —-45.7
52 0.617 0.485 -21.3
53 0.626 0.148 -76.4




Table 1. A&(NIOSHY ¢ A-f#FAHHe] 12 443} (mg/m?)

13

;ﬁig NIOSH (A) AfrFAAH (B) B-A/A*100 (%)
54 0.673 0.500 -25.6
55 0.741 0.425 —42.6
56 0.814 0.487 —40.1
57 0.835 0.244 -70.8
58 0.842 0.329 -61.0
59 0.849 0.265 -68.8
60 0.933 0.514 —44.9
61 1.000 0.269 -73.1
62 1.004 0.192 -80.8
63 1.021 0.227 -77.7
64 1.073 0.320 -70.2
65 1.147 0.318 -72.3
66 1.153 0.708 -38.6
67 1.160 0.388 -66.6
68 1.220 0.325 -73.4
69 1.419 0.195 -86.3
70 1.630 0.611 -62.5
71 1.705 0.968 -43.2
72 1.790 0.106 -94 1
73 2.514 0.832 -66.9

Mean - - -31.7
SD - - 49.9

¥ A: NIOSH No .0500 =AWl 93 5%
B: AF=FAHARH25mm o374, 0.2 ¢ /min)ol] 93 s%=
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2. T FF4 Ao

HAe] Ag AFHAF NIOSH A% $E F%< 0.2 mg/m’ gt
02~04 mg/m°, 0.4~0.8 mg/m’, 0.8 mg/m°> ©]4 4WdAZ o]
v nwatn FEe Wit 0 7 ZPWS WA FEIel: B4

s Ave ohgrh 2ok
2.1 0.2 mg/m’ P|¥F FFA EE 2o

02 mg/m’ wWwklA FE AolE 108E& <Table 2> %
<Figure 4, 5>¢} #o] Hlug A3} Hqt 21.6%° sE=E AFZFAF
How AT vt ¥ A vYEgon wHol(xFHA 56.3%) % &
Ao Ve

Table 2. 0.2 mg/m’ W] ¥EZAA FE 2o (mg/m’)

32 NIOSH (A) A&BAAE B)  B-A/A*100 (%)
1 0.027 0.061 128.3
2 0.101 0.043 -57.7
3 0.107 0.103 -4 .1
4 0.107 0.096 -10.1
5 0.120 0.237 98.0
6 0.150 0.132 -12.1
7 0.160 0.238 49.0
8 0.172 0.182 57
9 0.176 0.156 -11.5
10 0.195 0.254 30.1
Mean - - 21.6
SD - - 56.3




R 2R 3

B-A/A*100

0.3

L 2
L 2 *
02
— L 2
=
B L 2
E .
01 $
L 2
L
0.0
0.0 0.1 0.2 0.3
NIOSH
(mg/n)

Figure 4. 0.2 mg/m

150

100

50

(%)

s
0.00 0.05 0.10 0.1’5 0.20 0.25

NIOSHH 5=
(mg/m°)

Figure 5. 0.2 mg/m® w4k 430 A] WA H=z}o] n

&



22  02~04 mg/m’ FZNA FE=}o

02~04 mg/m’ FZoA 2489 =AHAYRE wws A,
<Table 3>3 <Figure 6, 7>°|4 HiE nfe} o] Hit -243%=
3Mmm oA FE7F =4 el O RFHAE 476% 2 UES
t}.

Table 3. 0.2~0.4 mg/m’ FFNA % 2] (mg/m”)

dH s

. NIOSH® (A) AFFAAE (B) B-A/A=*100 (%)
1 0.207 0.201 -2.8
2 0.211 0.059 -72.2
3 0.216 0.188 -13.0
4 0.219 0.165 -24.8
5 0.225 0.111 -50.4
6 0.226 0.199 -11.7
7 0.226 0177 -21.6
3 0.229 0.645 182.2
9 0.231 0.158 -31.6
10 0.254 0.088 -65.2
11 0.257 0.161 -37.4
12 0.259 0.147 -43.0
13 0.263 0.122 -53.6
14 0.266 0.271 1.6
15 0.272 0.124 —-54.4
16 0.284 0.235 -17.4
17 0.304 0.203 -33.3
18 0.308 0.144 -53.4
19 0.349 0.190 -45.6
20 0.353 0.121 -65.7
21 0.366 0.732 100.2
22 0.379 0.352 =71
23 0.381 0.307 -19.5
24 0.386 0.207 -46.4

Mean - - -24.3
S.D - - 47 .6
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23 04~0.8 mg/m3 Tl FEA}o

04~08 mg/m3 FFdA 21789 Z=AHAHRE vlws ZAz
<Table 4>3 o] Hi -459%= NIOSHH A H|3] A G2z 3Ho)
A el o XEAAE 222%% e <Figure 8, 9>l 4 A

A
FF ZAWL ol §F AR o] A ey

Table 4. 0.4~0.8 mg/m’ FFNA % 2] (mg/m®)

;E NIOSH™Y (A) AeFAAM B)  B-A/A*100 (%)
1 0.401 0.182 -54.7
2 0.407 0.061 -84.9
3 0.429 0.379 -11.7
4 0.461 0.484 4.9
5 0.465 0.408 -12.2
6 0.481 0.304 -36.8
7 0.503 0.143 -71.5
8 0.510 0.775 52.0
9 0.511 0.223 -56.4
10 0.528 0.297 -43.8
11 0.536 0.112 -79.1
12 0.554 0.261 -52.9
13 0.587 0.207 -64.8
14 0.595 0.203 -65.8
15 0.599 0.256 -57.2
16 0.605 0.566 -6.5
17 0.611 0.332 -45.7
18 0.617 0.485 -21.3
19 0.626 0.148 -76.4
20 0.673 0.500 -25.6
21 0.741 0.425 -42.6

Mean 0.621 0.338 -45.9
SD 0.052 0.146 22.2
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24 08 mg/m’ o] FFNA E& Ao

0.8 mg/m® o] FFoA %= Aol2 188 Hlud ANE AH
B Yol H -674%A%E NIOSHHETH @A vebwta, Z+4
= 16.9%% e (Table 5 2 <Figure 11>3%%).

Table 5. 0.8 mg/m’ 0] FFlA & 2ol (mg/m®)

W5 NIOSH® (A) AFZFAAY (B) B-A/A*100 (%)
1 0.814 0.487 -40.1
2 0.835 0.244 -70.8
3 0.842 0.329 -61.0
4 0.849 0.265 -68.8
5 0.933 0.514 -44 .9
6 1.000 0.269 -73.1
7 1.004 0.192 -80.8
8 1.021 0.227 -77.7
9 1.073 0.320 -70.2
10 1.147 0.318 -72.3
11 1.153 0.708 -38.6
12 1.160 0.388 -66.6
13 1.220 0.325 -73.4
14 1.419 0.195 -86.3
15 1.630 0.611 -62.5
16 1.705 0.968 -43.2
17 1.790 0.106 -94 1
18 2.514 0.832 -66.9

Mean - - -67.4
S.D - - 16.9
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o)} o] 4dAE EFsle] 1 FEE W A3} 02 meg/m’
kol e A F Hel NIOSHYUH Bt Hit 216%% =& Wk
0.8 mg/m’ol ol A= Hit -674%= WA UERTh Ewo mEHat
Z nasrd 02 mg/m3 nuko) = 56.3%¢] HWAE Hol) FE7)

3. NIOSH®H S WiFole AfZFAHAY ] TRl

NIOSHW ™ o] W¥-¥olsh AfFAAMe] fipuols 4olns] 915

FA® gaolA Bl 4% WAE AW AnRE A
AFWHS NIOSHHS o347 47ish AfFAA R o7 44
FAG FaolA FAR AFES ARE ARHAL o @ 39
HEEstgom, 1 A3b= <Table 6>3 2t} 47) A|59] Hd xF

A D WOl AFE Wuwd Ast, Mol A%E NIOSHEHS 45 242

1o
T
o,
i
e

28.6%, 53.0%, 185%, A fr@EFAHM S 2.2%, 52.6%, 14.9%
ol AfrFAFAEl H 2 Aow eyt
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Table 6. NIOSH®H 3} A2 F o] 5 o] vl

THE - No NIOSH (mg/m’) AfFAAY (mg/m’)
1 1.18 1.11
A 2 0.84 1.09
3 0.66 1.07
4 0.68 1.07
Mean 0.84 1.09
S.D 0.24 0.02
C.V(%) 28.6 2.2
1 1.30 2.22
B 2 1.06 3.73
3 0.46 0.95
4 2.00 1.89
Mean 1.20 2.20
S.D 0.64 1.16
C.V(%) 53.0 52.6
1 1.63 0.99
2 1.25 1.36
¢ 3 1.22 1.28
4 1.76 1.07
Mean 1.46 1.17
S.D 0.27 0.18
C.V(%) 18.5 14.9
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NIOSH®H el Al AF&-gF o] 312 (37 mm) 9k A fr &3 3 Hell Al Ab
3 o]3x(25 mm)ol 3 FA R e B A= Table 73 2
th 37 mmolFA o B FARS AF FARel= 0027 mgow i
L} oF7F F71skl o, 25 mm ol HAE 0.006 mg o & vrERRTE 7t
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Table 7. A5 JH}A]2] s H|IL,

NIOSH® o #4] (mg) AfFAAY o34 (mg)
No Pre Post Pre Post
(A) (B) A (A) (B) ba
1 13.296 13.363 0.067 7.512 7.520 0.008
2 16.611 16.629 0.018 7.179 7.185 0.006
3 15.668 15.690 0.022 6.154 6.187 0.033
4 18.032 18.057 0.025 5.448 5.457 0.008
5 14.939 14.962 0.023 5.883 5.883 0.000
6 15.212 15.224 0.012 5.479 5.482 0.003
7 16.187 16.185 - 0.002 5.701 5.700 -0.001
8 16.493 16.507 0.014 5.384 5.384 0.000
9 16.149 16.179 0.030 6.026 6.030 0.004
10 16.152 16.205 0.053 6.023 6.029 0.006
11 16.585 16.600 0.015 6.249 6.252 0.003
12 15.134 15.179 0.045 5.997 6.002 0.005
13 15.875 15.898 0.023 6.510 6.510 0.000
14 15.129 15.154 0.025 5.997 6.002 0.005
15 15.122 15.137 0.015 6.510 6.510 0.000
16 16.087 16.109 0.022 5.900 5.915 0.015
17 15.814 15.836 0.022 5.900 5.915 0.015
18 15.129 15.146 0.017 6.841 6.841 0.000
19 15.092 15.125 0.033 5.684 5.687 0.003
20 15.231 15.242 0.011 5.576 5.581 0.005
21 15.758 15.826 0.068 5.998 5.999 0.001
Mean - - 0.027 - - 0.006
S.D - - 0.017 - - 0.008
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Table 9. AlZAHF A[ZFe] 200 HREQI A-¢- F W T FEAk0

(mg/m”)
;‘%E A]E(fifj; I NosHSE (A) AREAAY B) B_A(/(Q; 100
1 177 1.705 0.968 -43.2
2 177 1.630 0.611 -62.5
3 177 2.514 0.832 -66.9
4 177 1.000 0.269 =73.1
5 179 0.842 0.329 -61.0
6 179 0.401 0.182 -54.7
7 179 0.510 0.775 52.0
8 187 0.503 0.143 =71.5
9 187 0.511 0.223 -56.4
10 187 0.933 0.514 -44.9
11 187 1.220 0.325 -73.4
12 191 0.160 0.238 49.0
13 191 0.229 0.645 182.2
14 191 0.027 0.061 128.3
Mean - - - -14.0
S.D - - - 83.2
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2} (mg/m”)

K NIOSH® 4 A - F A F B-A/A*100
(min) (A) (B) (%)
210 1.147 0.318 =72.3
210 0.465 0.408 -12.2
210 0.120 0.237 98.0
210 0.595 0.203 -65.8
214 0.429 0.379 -11.7
214 0.353 0.121 -65.7
214 0.407 0.061 -84.9
219 0.284 0.235 -17.4
219 0.272 0.124 -54.4
219 0.231 0.158 -31.6
235 0.107 0.096 -10.1
235 0.101 0.043 -57.7
235 0.259 0.147 -43.0
235 0.225 0.111 -50.4
236 0.176 0.156 -11.5
236 0.219 0.165 -24.8
236 0.172 0.182 5.7
237 1.177 1.115 -5.3
237 0.841 1.094 30.1
237 0.659 1.067 61.8
237 0.676 1.067 57.9
245 0.617 0.485 -21.3
245 0.366 0.732 100.2
245 1.419 0.195 -86.3




Table 10. A& (A2 AHFAIZE] 2002 o] &) FF- F+ o 3t

& ztol]) (mg/m”)
Az NIOSH™ A A H B-A/A%100
(min) (A) (B) (%)
248 1.153 0.708 -38.6
248 0.216 0.188 -13.0
248 0.226 0.177 -21.6
255 0.673 0.500 -25.6
255 0.587 0.207 -64.8
255 1.004 0.192 -80.8
260 1.021 0.227 =77.7
260 0.814 0.487 -40.1
260 1.073 0.320 =-70.2
260 1.790 0.106 -94.1
263 0.308 0.144 -53.4
263 0.386 0.207 -46.4
263 0.528 0.297 -43.8
270 0.263 0.122 -53.6
270 0.254 0.088 -65.2
270 0.207 0.201 -2.8
271 0.150 0.132 -12.1
271 0.226 0.199 -11.7
271 0.107 0.103 -4.1
273 0.741 0.425 -42.6
273 0.605 0.566 -6.5
273 0.611 0.332 -45.7
273 0.481 0.304 -36.8

Table 10. AlE&A B AF AIZFe] 2008 o] 4l ¢ F+ W 3t



& &=Abo] (mg/m”)
S Eds NIOSH® ¥ A A B-A/A%100
(min) (A) (B) (%)
280 0.211 0.059 =72.2
280 0.195 0.254 30.1
290 1.160 0.388 —-66.6
290 0.626 0.148 -76.4
290 0.849 0.265 —-68.8
291 1.251 0.987 -21.1
291 1.217 1.361 11.8
291 1.760 1.277 -27.5
291 0.266 0.271 1.6
291 0.379 0.352 =7.1
291 0.381 0.307 -19.5
291 0.257 0.161 =-37.4
296 0.349 0.190 -45.6
296 0.536 0.112 -79.1
296 0.835 0.244 -70.8
296 0.599 0.256 -57.2
296 0.554 0.261 -52.9
296 0.461 0.484 4.9
296 0.304 0.203 -33.3
305 1.304 0.000 -100.0
305 1.059 2.222 109.7
305 0.456 3.730 717.1
305 2.000 0.947 -52.7
335 2.864 0.753 —73.7
335 3.004 0.773 =74.3
335 4.520 0.780 -82.7
Mean - - -21.5
S.D - - 98.1
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Table 13. A 7x] o] FA9} Wxo] FA L 1 v&

NIOSH (400 ¢ ) AFAFHMA0 )

=T

. 4t of 7} o] =]

T Lo EARA EE RS I
(m /1’1’]3) X]Tﬂ] /o 7ﬂ ﬁ

g (mg) (mg)

(mg) (mg)

0.2 16.16 0.08 0.50 5.97 0.008 0.13

0.4 16.16 0.16 0.99 5.97 0.016 0.27

0.8 16.16 0.32 1.98 5.97 0.032 0.54

1 16.16 0.4 2.48 5.97 0.04 0.67
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Table 14. oA 9] FefE Ha AlEAF AZF v

TE T
) NIOSH® (min) A FANAY (min)
(mg/m”)
0.2 404 1493
0.4 202 746
0.8 101 373
1 31 299
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Abstract

Study on a Validity Test for a Dust Sampling Method with use of
Low Volume Persona Air Sampling Pumps

The sensitivity of micro-balances that are widely used recently in
the IH laboratories has been increased to 0.001 mg. The NIOSH
method for dust sampling was designed to use the micro—balance
having a sensitivity of 0.01 mg. Thus, it may be possible to use of
a low volume air sampling pump of 0.2 Lpm for airborne dust
measurement. A validity test was conducted for a dust sampling
method with use of low volume sampling pumps at 0.2 Lpm
attached with 25 mm PVC filters. The results are as follows.

1. A dust concentrations were under—estimated by the low volume
air sampling method(0.2 Lpm) compared to the standard air
sampling method(2 Lpm). Average of differences for 73 paired
samples between the standard and low flow sampling methods was
-31.7%.

2. However, at the concentration levels below than 0.2 mg/m’, the
results by the low sampling method showed high concentrations

than those by the standard method.

3. Internal variations of the low flow method for 4 samples were
2.15%, 52.6% and 14.9%. Internal variations of the standard method
for 4 samples showed 28.6%, 530.26, and % 18.5%.

4. Standard deviation of difference between post and pre-weights of

21 blank samples for 37 mm PVC filters was 0.017 mg and for 25



mm PVC filters was 0.008 mg. Based on these SDs, LOQs were
calculated as 0.17 mg and 0.08 mg for the standard and the low

flow sampling methods respectively.



