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Development of Asbestos Quality Contral Samplesfor Proficiency Analytical Testing «+
- Evaluation of Amosite and Chrysotile Quality Contral Samples -

GwangYong Yi* - Chungsik Yoon'
JnKuHar? - Moonjong Yur® - SijeongJung - JongHanLee - InSubLee - Doo Yong Park*

Occupational Safety & Health Research Inditute, KOSHA
'Schoal of Public Health, Ssoul National University
Cathalic Indudtrial Medical Center, S. Mary's Hospital, The Catholic University of Korea
*Korea Environmental Research & Consulting
“Department of Mechanical Systerms Engineering, Hansung University

We conducted vaidation for asbestos quaity control (QC)
samples made by the developed method which was presented in
our published paper. Themain results of the validation Sudy are
asfollows.

The pooled coefficient variations of andytical results in
three different concentrations (low, medium, and high
concentration) for amodite and chrysotile were less then 20 %,
which met the ssmple homogenidity criteria of NIOSH. Also
we confirmed the homogenicity of asbestos samples by using
therdocateblefidd dide
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To eveluate the field goplicability of the developed asbestos
QC samples, the field vaidation was performed with four
proficient ashestos andlysts by using the datistical methods of
AIHA ashestos PAT program. All andlytical results from four
adbesosanaysiswerelocated in the acoeptable range.

KeyWords:  Asbestos Qudlity control sample, Homagenicity,
Vdidation
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Pooled CV(%)

Amosite 42 ke EEA ) S0, B ol A% NN
% o]%_s]—o% O]%E—ﬂ-—;‘f‘_—&}% ?l‘ @_TL]-, @'Ud}é% %E_/_F%q] Amosite Density on Filter(fiber/mm?)
w2 o] Al 218 o7} §191 0 1 Hpe081), 7 2414
7] Zo]= %:‘ﬂ’é}ﬂl u}EP;}D}(sz.OPOG), olu FEIFFY Fig 2. Pooled CV distribution of analytical results
BAgz7re] B E AL gl 20 2 H7}E 9 thp=0.18). A for amosite fiber density on filters.

Table 1. Analytical results of amosite quality control samples of different concentration levels

Courte No. of samples fiber/mme
sanpe  Levdl Levd2 Levd3 Levd4 Levd5 Levd6 Levd7 Levd8 Levd9
Mean 1046 1046 1722 226 2908 2869 4405 4487 6875
Counter A (Range) 5 (H31166) (H.31166) (1682-177.7) (2255-236.3) (215.3-256.7) (272.0-2994) (421.0-4650) (4487-470.1) (670.1-7166)
cv 78 78 34 32 97 37 39 6.1 28
Mean 145 145 150 2141 2007 3062 3929 441 6359
Counter B (Range) 5 (1102-121.0) (110.2-121.0) (1382-1834) (2631-2904) (2268-3140) (2764-3268) (370.1-407.6) (429.9-452.2) (566.2-7064)
cv 69 69 u7 45 126 74 49 26 80
Meen 818 818 1476 2390 2101 2%60 276 422 6066
Counter C  (Range) 5 (7391025 (7391025 (11851886) (2255-2605) (198.3-266.1) (222.3-337.9) (324.2-3532) (367.0-5365) (581.3-6904)
cv 144 144 240 86 174 207 95 213 107
Mean 845 845 1339 1845 2374 2905 3735 393 4944
Counter D (Range) 5 (167943  (76.7-%4.3) (124.2-145.7) (131.2-247.3) (2120-2686) (207.0-2854) (289.2-4236) (3169-4331) (365.2-6136)
cv 85 85 83 29 a1 120 143 171 206

CV(%) 20 93 93 137 109 123 120 84 138 109
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Table 2. Analytical proficient test results of amosite quality control samples

Sample No. of samples R(?‘/:j;ce D CV(%) Range Qutliers

Levd 1 20 9%.7 16.2 85 46.9-162.7 0

Levd 2 20 164.1 182 55 804-279.0 0

Levd 3 20 1513 241 80 74.1-2571.2 0

Levd 4 20 230.7 420 92 113.1-3922 0

Levd 5 20 2410 b7 74 118.1- 409.7 0

Levd 6 20 2136 385 71 134.1- 465.1 0

Levd 7 20 3819 519 6.8 187.1-649.2 0

Leve 8 20 4237 649 1.7 207.6-720.3 0

Levd 9 20 6019 01 83 294.9-1023.3 0
= AIHA PAT program(20001-2007H, 5101 &%) B10[AI4 1 17.9(6.9 ~ 20.0) %
oA ANBL Gl A ARV EA0%E WA S i L 84% B 9l
The e 2 Aol AL Qe AR 2AT o] AR AR #4737}
A4 S QIS E Tk ek THOriz 5, 1975) Chrysoile % 23] FEA R0 S5, 24214 wol |
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Table 3. Analytical results of the first chrysotile quality control samples of different concentration levels

Courte No. of samples fiber/mme
ssmple  Levdl Levd2 Levd3 Levd4 Levd5 Levd6 Levd7 Levd8 Levd9
Mean 5 %9 1256 2036 2353 204 310 4215 4466 6400
Counter A (Range) (809-1083) (1064-1484) (1774-221.1) (2184-245.7) (2854-265) (2994-3580) (39364611 (389.7-5138) (560.3-7019)
cv 5 105 19 84 54 16 74 71 100 94
Memn 5 &3 970 1260 226 1836 1871 2127 2822 4736
Counter B~ (Range) (707-1006) (8L5-1185) (1210-1280) (1962-299) (1554-2076) (1803-2025) (2497-2879) (2497-3178) (4446:5038)
cv 5 146 162 23 59 123 47 54 91 59
Mean 5 746 713 1481 1649 1520 1813 2.3 282 4316
Counter C ~ (Range) (6439100 (605783) (1210-1651) (15001739 (1415-1713) (1565-197.3) (2289-317.8) (1994-2268) (412.3-4735)
cv 5 143 94 11 56 80 96 132 52 55
Memn 5 264 a7 76.2 69.0 1238 %0 1604 1654 2370
Counter D (Range) (191312 (408511 (65698 (624828 (IL1-1433) (8281191) (1201-2202) (1417-1802) (A081-2522)
cv 5 169 90 169 120 174 160 242 93 87
Pooled
CV(%) 149 143 95 70 89 86 10 100 84

Pooled CV(%)
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Fig 3. Pooled CV distribution of analytical results
for chrysotile fiber density on filters.

Fig 4. The fiber clumping of chrysotile standard
sample.
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Table 4. Analytical results of the second chrysotile quality control samples of different concentration
levels

Counters, fibers/m
Sample Low Levd HighLeve
A B C D A B C D
1 1306 1280 1261 1210 4310 4822 3892 2436
2 164.8 1809 1287 1038 356.7 464.3 3276 3B12
3 1499 1682 137.7 156.1 4926 4701 426.1 A7l
4 1465 1713 1347 1019 4119 4675 3346 2850
5 1302 1860 1242 86.0 4246 4115 3585 3312
Meen 1444 1669 1303 1138 4234 4591 367.2 3076
D 145 29 5.7 26.7 485 2715 408 427
CV(%) 101 137 44 235 15 6.0 11 139
AVG.CV(%) 129 106
Pooled gandard devidtion 1923 40.60
Pooled CV/(%) 1307 975

Table 5. Analytical proficient test results of the first chrysotile quality control samples

Leve gﬁ;; Ri:j;e D V) Renge Outiers
2 66.8 0.3 237 32.7-1135 0
Low 20 816 215 198 400-1387 0
20 1342 478 183 65.8-228.2 0
20 1629 69.7 22 79.8-2769 0
Medium 20 1821 625 175 89.2-309.6 0
20 1870 80.3 2.3 91.6-3180 0
2 2750 05 185 13484675 0
High 20 2664 1034 201 130.1-451.3 0
20 4340 1512 178 21267378 0
AIHA PAT Program
1.RSD(199214-19981) = 17.3 ~ 39.9 %
Table 6. Analytical proficient test results of the second chrysotile quality control samples.
Leve ;‘:;; Rf/:jem D V) Renge Outiers
Low 20 1376 26.7 98 67.4-2339 0

High 20 386.2 705 92 189.3-656.6 0
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Fig 5. The chrysotile fiber distribution by the

Fig 6. The chrysotile fiber distribution by the
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Fig 8. The chrysotile fiber distribution by the
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