G=A 7 RAGHA A 150 A6
J. KOSAE Vol 13, No 6(1999) pp. 703~712
Joumal of Korean Society for Atmospheric Enviianment

HUBI| B ME MR 25 o golg g
HETH A2 g

Development of An Expert System for Classifying and
Identifying Asbestos Fibers in the indoor Air

Soo—Hwan Kim and Dong-Sool Kim
Department of Environmental Seience and Institute of Environmental Studies,
Kyung Hee University

(Received 20 July 1999; accepted 8 November 1999)

Abstract

In order to determine the number concentration of ashestos, il is mitially necessary to develop a method 1o
wlentify the type of asbestos. Thus a SEM/EDX was used to obtam both physical and chemtcal information from
known asbestos samples as reference samples, Based on these information, we could make a source profile matrix
consisted of a glass liber and 3 other types of asbestos such as chrysotile, crocidolite, and tremolite. After
collinearity lest was performed for these sources, we could successfully develop an expert systemn by C—language
lo separate and to identily various unknown types of fiber particles The expert system was perfectly self -venfied
with ouiginal reference data, Then the program was extensively applied Lo survey indoor and outdoor environment
such as a residential area, an elementary school, an underground store, and an aulo junkyard. As a result for
surveymg. a (olal of 442 individual fibrous particles were well classified into 4 types of particle classes above
mentioned; 5.4% of chrysotile, 4.1% of crocidolile, 3.6% of glass fiber. and 86.9% of unknown fibers i lerms of
number concentration. However, tremolite was nol detccted m Lhe study sites. All the samples were satisfied with
the recommendation level of 0.01 f/cc

Key words : Asheslos, expert system, SEM/EDX. individual fibrous particle, source profile
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Table 1. Sample ID and particle loadings for each sampl-

ing site.
Age Particle Loading
1D Site {vears) {mg/cin?)
rl . 0.04779
i Residence 25 002767
el Hlementary 21 0.03333
a2 School - [\XVERRAY
ul Underground 28 G076
u2 Store - 003207
al Auto 0.0i258
a2 Junkyard 00170]
A RE A B 43e)a] 288 5 83
ARARE ety 2 12 Alse] g J*Hz A
Aael 54,279 AHFE AT Aele

Az 7o) A =)= mini-vel portable sam-
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= 8471 Far AFsldoh oA = cellulose mem-
brane filter (diameter 47 mm, pore size 0.2 pm. Costar
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Fig. 1. A flowchatrt for the scope of the study.
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Table 2, Mean and standard deviation (SD) of fiber leng-
th, width and its aspect ratio for each asbestos
type analyzed in reference samples.

Aspeet Ratio

Types Number Length Width

of Fibers {pm} {prm) pg000 Rauze sD
Chivsotile 33 363 10 T13 175~3467 631
Crocidolite 31 IR0 14 313 69~1254 234
Tremolie 30 Rod 29 313 141~ BO3 151
Gilass Fiber 33 732 Al 193 53~ 731 162
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Table 3. Distribution of aspect ratio {length/width) for each type of asbestos.

Aspect Chiysotile Crocidohie Tremohte Gluss Fiber
Ratio (Ifw) % Cum. % K Cum % % Cum. % Yo Cum, %
3=r=s 00 00 0.0 0.0 0.0 00 00 0o
SCrE 10 0.0 0o 32 32 0.0 0.0 333 333
1001 =20 34 3.0 194 226 16.7 16.7 364 69.7
201 =30 91 121 419 645 46.6 63.3 152 84.9
30<r=50 364 485 22.6 871 00 033 ol 940
50-<Cr 515 1000 129 1000 67 100.0 60 100.0

Aveg 713 315 313 193
N 33 31 30 33

'eum  cumulatuve

ET.20.00 & . S Mag= 2.88 K X
100 Photo No.:-343  Detector: SE1

(a) SEM image ol (2,000
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Fig. 2. A SEM image and X-ray results for chrysotile,
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Fig. 3. A SEM image and X-ray results for glass fiber,
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