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Characteristics of Analytical Errors Shown in the Korean Quality Control Program
on Bulk Asbestos Analyses
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ABSTRACT

This study was conducted to identify the characteristics of analytical errors shown in the Korean quality control program
on bulk asbestos analyses using polarized light microscopy (PLM). 179 participating laboratories were required to
analyze 4 samples respectively and asked to classify each test sample as asbestos-containing (positive) or non-
asbestos-containing (negative). For positive samples, participants were also asked to identify the type and
semiquantitate the contents of asbestos present. The test results showed 21 (4%) false negative errors among 562
samples, 9 (6%) false positive errors among 154 samples and 53 (9%) asbestos identification errors among 562 samples.
Most of false negative and positive errors were observed in a few types of samples. Higher frequencies of asbestos
identification errors were shown in samples containing two or more types of asbestos and samples containing
anthophyllite, tremolite or actinolite asbestos. For semiquantitative analyses, the ratios of mean to nominal weight
contents were 2.1 for chrysotile and 2.9 for amphiboles. A tendency of over-estimation was observed in
semiquantitative analyses using the visual estimation technique and higher in case of analyzing samples containing
amphiboles than chrysotile. Coefficients of variation (CVs) of semiquantitative analytical results were 0.44~0.83 and
0.5~1.14 for samples containing chrysotile and amphibole asbestos, respectively.

Key words : Bulk asbestos, Polarized light microscopy, Quality control, Error, Identification
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Table 1. Types of error shown in bulk asbestos analyses by asbestos type

Sample No. of Type of error
0.0
Asbestos type No. of samples No. of false negative No. of false No. of asbestos
sample lots P error positive error identification error
Chrysotile 22 300 13 - 15
“ 6))
Amosite 7 75 3 - 7
“) (©)]
Crocidolite 2 22 1 - 0
®) 0
Anthophyllite 2 16 0 - 6
©) (38)
Tremolite 2 25 3 - 5
(12) (20)
Actinolite 2 15 0 - 4
©) (16)
Chrysotile + Amphibole 6 95 1 - 12
M (13)
2 Amphiboles 1 14 0 - 4
0) (29)
None asbestos 10 154 - 9 -
Q)
Overall 54 716 21 9 53
“4) (6) ©)
*OE %
Ao B2 0 & TAE(5%, 9%, 0%)°] v] 3l &=9kc}. Table 2. Samples causing analytical error with the highest frequencies
No. of F i
AHEN e R= EQJT AR LA 2 HEE Type of error Sample composition © I) re;luenmes
samples  of error
Stikes 7 A Takeast U3k HE AL RE G4 P —— —
False negative o chrysotile in spray-on
9 glox BEx] A X 7 B AT 2= 47 . )
8%7} =l i AlECA 11 o] 282 3 44 insulation (36)
0 o|E A 0 }O A1 Eg A0
(36%), —E'"EE]' ]— H 257]’ 3 E] Sl mE *‘*‘4 2% tremolite in laboratory 9 3
AR A AR A 9719 BAAT} F 37 (33%)0] HAY formulation (hydrated (33)
9t ol & F FRE| AREH A WA 9SH ypsum matri)
2L AH A BoA 2 9292 21 A9 33%E A} False positive Polyethylene fibers in 19 6
At A e Fe S B 1 Belolgd Aa sprey-on inulation 62)
7} dhoE BHo xR 1949 BAAT = 674 Cellulose fibers in ceiling tile 17 2
(32%), A Eiim} e A et AR oAl 1774 9] (12)
BEAA 2 270(12%)0] BASATH £ 27 A 254 Asbestos 9% an‘10514te and 1% 16 6
_ = identification chrysotile in spray-on (38)
oA AT $19FA R A AR A AT 0F 9 atoion
212] 89%5 AA|HATH AUSH e F= A 9%t 3% amosite and 3% 14 4
WA 1%7F 55 B2 A 5oA 161 Ay = crocidolite in laboratory (29)
671(38%), ZAH 3%L}t A 3%7F gaE AFA = formulation
AAZANA 1449 BEXAAT} = 474(29%), A F o] 5% anthophyllite in 9 4
E/\‘]D:] 5%7]_ 5.0 H ]g/g _JZ_ ]/\] E.Oﬂ/\‘] 97494 —E‘/}j éjq' laboratory formulation (44)
(hydrated gypsum matrix)
Z 47(44%), Ed meto| 2N W 5%t THE AP 2
N o
A A Fol| A 167 9] B4 AT 2 47(25%)0] BFAEH L) o] 5% tremoh'te in laboratory 16 4
= Mol A HEAIEE A WEA o2 7 formulation (hydrated (25)
= Ul 7 AREAA EA eFe= A gypsum matrix)
A A gl A AT @5 537 0] 34% & AR sE e O %
— /0.
2 M R AL B v RS WAES FF 21, 2 AA
AP AT FA FGEE RAE FFEH AU W 29 o Arh(Table 3). TFEo] | FFUE =
REARE AFRAY AT 2 Aw A0 AEWF wek AWS BHY 10719) B3k F 1% 0|5k B
P2 AA FATFEEY A vEb AL, A drEl A 107 (9%)01 e, o] F WAHe| E4Au7}
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Table 3. The results of semiquantitative analyses using visual estimation for samples with the known weight contents

Ratio of mean to

Sample composition  No. of samples Mean (%) (0% Range (%)  No. of <1%* nominal weight contents
2% chrysotile 12 6 0.50 2-11 0 3.0
2% chrysotile’ 5 4 0.50 2-8 0 2.0
3% chrysotile 11 6 0.83 1-20 2 2.0
7% chrysotile 13 9 0.44 4-28 0 1.3
0.4% amosite’ 5 2 0.50 TRA"-2 2 5.0
1.5% amosite 5 7 1.14 2-20 0 4.7
3% amosite’ 12 8 1.00 TRA-26 3 2.7
7% amosite 11 9 1.01 TRA-30 2 1.3
3% crocidolite’® 12 12 0.67 3-25 0 4.0
5% anthophyllite 6 12 0.58 4-23 0 2.4
5% tremolite 13 5 0.60 TRA-11 1 1.0
2% actinolite 7 5 0.80 TRA-13 2 2.5

Mean of chrysotile = 2.1
Mean of amphiboles = 2.9

* Number of analyses reported more than 1%.

¥ Trace

¥, § : This type of asbestos was contained in a sample containing two types of asbestos.
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