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Concentration Characteristics of Indoor and Qutdoor Airborne Total

Fiber Particles and Identification of Asbestos in Gyeongnam Provinces

w2 - HPY D - Y
Hee-eun Park + Jeong-Ho Park + Hyoung-Kab Kim*

Adpiedsn $Eg

Departmint. of Environmental Engineering, Gyeongnam National University of Science and Technology

ABSTRACT

Objectives: The aim of this study is to identify concentration characteristics of indoor and outdoor airborne total fiber

particles and asbestos in Gyeongnam Provinces.

Methods: This study investigated concentration characteristics of indoor fiber particles from 748 schools and 38 public
facilities as well as outdoor particles from 11 sites through PCM (phase contrast microscope). SEM/EDX (scanning electron
microscope/energy dispersive using X-ray analysis) was used to obtain physicochemical information of asbestos fiber
particles. The study identified asbestos rate in the 15 samples from indoor and outdoor airborne total fiber particles.

Results: 1. The average indoor airborne concentrations of total fiber particles were 0.0011+0.0007 f/cc in schools and
0.0015+0.0007 f/cc in public facilities by PCM. Over 90% of the fiber particles were identified as single fibers. 2. The
average outdoor airborne concentrations of total fiber particles were 0.0007+0.0002 f/cc, and they were lower than those of
indoor airborne concentrations. 3. The results showed that the form of asbestiform was diverse as skein of thread like form
and long needle, which was relatively narrower than that of glass fiber and rock wool. 4. The results of SEM/EDX analysis
of 15 areas where total fiber particle was relatively high showed that the form was rather similar to that of asbestos, but

chemical composition was proven to be non-asbestos.

Conclusions: The concentration of indoor and outdoor airborne total fiber particles of Gyeongnam Provinces satisfied the
IAQ (Indoor air quality) level of 0.01 f/cc and asbestos was not found in most of the samples by SEM/EDX.

Key words : Asbestos, PCM, SEM/EDX, Concentration Characteristics
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H| 7} 3:10]14 Q1 A3 YRS & f-(single), 7HA]
7F Hoj Xl A fr(branch), YA+ 2 A fr(bundle), 3
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TS0l Al =5 STk (S, 2004).
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Table 1. Concentrations of total fiber particles at schools in indoor air by PCM

Sites of sampling

Mean+SD (f/cc) Range (f/cc)

Total 748 0.001140.0007 0.0002~0.0050
science room 93 0.0010+0.0006 0.0002~0.0037

library 61 0.00100.0006 0.0002~0.0023

Facilitics art room 35 0.0012::0.0007 0.0002~0.0030
music room 33 0.0009+0.0006 0.0002~0.0024

computer room 63 0.0011+0.0007 0.0002~0.0026

a 415;02;5) unclassed 463 0.0011+0.0007 0.0002~0.0007
~1969 20 0.00130.0006 0.0003~0.0023

1970~1979 82 0.001240.0005 0.0002~0.0033

Construction year 1980~1989 60 0.001240.0006 0.0003~0.0032
1990~1999 55 0.001240.0007 0.0002~0.0032

2000~ 28 0.001140.0007 0.0002~0.0022

unclassed 503 0.00100.0007 0.0002~0.0050

2010
°@°°° ® o0 S °og’
2000 | 50 2 00 o
Pog o, © &?&w ° L
1990 t ° ofo 0o TP o o °
a0 80 0R%e o 8
5 1980 «:%%g;"oo 00°° o o
L oW Hoge @0 P o y = 0,0803x + 1982.4
5 1970 o oosg B 4,0 ° R=1E-05
5 o8 °
£ 1960 o
5 o
O 1950
o
o
1940 °
1930 ° °
o
1920
0 1 2 3 4 5

Fiber particles(f/cc)

Figure 1. Comparison of construction year and fiber particles con-
centrations at schools.
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branch bundle debris
3.8% 55  1.8%

single
|.1%

Figure 2. Shape classifications of fiber particles at schools.
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Table 2. Concentrations of total fiber particles at public facilities in indoor air by PCM

Sites of sampling MeantSD Range
(Samples) (f/cc) (f/ce)
hospital 21(42) 0.0015+0.0008 0.0003~0.0031
shopping center 2(2) 0.0018+0.0006 0.0013~0.0026
underground shop 1(2) 0.0003+0.0001 0.0002~0.0003
Indoor parking 2(2) 0.0011+0.0004 0.0004~0.0007
Facilities
museum 1(2) 0.0015+0.0002 0.0013~0.0016
(3?’325) library 12) 0.00240.0007 0.0019~0.0029
Jimjil-bang 5(10) 0.0015+0.0006 0.0006~0.0026
nursery 5(10) 0.0012+0.0006 0.0004~0.0020
1980~1989 8(16) 0.0014+0.0008 0.0002~0.0030
Construction year 1990~1999 6(12) 0.0017+0.0009 0.0005~0.0029
2000~ 24(48) 0.0014+0.0007 0.0003~0.0031
Total 38(76) 0.0015+0.0007 0.0002~0.0031
zor0 ——— gmuAL A9 Yt A0 dekt Yo 2
b5 | o By o o FUES & 5 gl LAk Heds HER BF
@ o TR oo & o '3]-93\1:}
gm e T Figure 2-& PCM ] © 22 h2bsl A 94 Q1 h2 A &
£ - =1 16260 20005 e PRato] Yehd 2R Eolth 4fFeol
§ 1000 1 Re-o0t0s Qo1 A= AR L 89.1% % 7HE W HFS
N D A Shu] 71 kol kX 7k ol 2l AR, YRR
. ° HEF H e o & A AR/ QR wAE e
1980
o 0 1 2 3 4 5 2 grEeleAA

Fiber paticles(f/cc)
Figure 3. Comparison of construction year and facilities fiber
particles concentrations at public

h& Table 10] 4= BHEL AFS] AME-EH o] e}
$E9 AZUEEE ERste] $44 U4 =
=42 et

AEBH whel @AE REs A3 7l
0.0010£0.0006 7}j/cc, =413 0.0010+0.0006 7Jj/cc, 1]
<41 0.0012+0.0007 7l/ce, 22141 0.0009+0.0006 71
/e, AFE A 0.0011+0.0007 7l/cc, AHFLA] 0.0011+
0.0007 7l/cco] HE2 WAEEo] WE & Zo]=
Ho|z| orgrth. AZUwo| w2 HOoA) ojze] =
SEEAL 1960 ©]A 0.0013+£0.0006 7lj/cc, 1970
At 0.0012+0.0005 7H/cc, 1980 T 0.0012+0.0006
ZW/ec, 1990 ff 0.0012+0.0007 7}/cc, 2000 off o] %
0.0011£0.0007 7R/cc 2 YEFE S ™ Figure 10 A ¢} 7+
o] 31i 71250 AZ R ul2 F44 AFole]
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Table 3 Concentrations of total fiber particles in outdoor air by PCM

Sites of sampling

(Samples) Mean+SD(f/cc)
) ) roadside 1(3) 0.0008+0.0001
residential area .
non-roadside 1(3) 0.0007+0.0000
o roadside 1(3) 0.0007+0.0003
commercial district -
non-roadside 1(3) 0.0005+0.0002
. . roadside 1(3) 0.0009+0.0001
industrial area .
non-roadside 1(3) 0.0008+0.0002
expressway 2(6) 0.0005+0.0001
building destruction working 3(3) 0.0008+0.0001
Total 11(27) 0.0007+0.0002
150 1000
. so | °
100 B o
’”E o . 600 = EN ¢ % S @
3 i g g e,
§ a o ° = o ° oo PRI S >
s L, °o = R S | 00% oo o %Oog o0 =
& ol . . o — 8 400 ORI E y= 715;28?802:05625,3065
gems® e 7 Reows | h
o o e oI N @ ] 200 |
e oo 908 %°
0 ‘ 0
0 1 P 3 4 5 0 1 2 3 4 5
Fiber particles(f/cc) Fiber particles(ffcc)
(a) (®)
Figure 4. Comparison of PM10, CO; and total fiber particles at public facilities.
E7h obd s 3P Bt EE A9IF o 8.5%7F g Befo]2 ol
Fg 4ol $44 WA AUBNLGRYD £ HEG AEE AL 0] 2ol kil Hgo]
PMI10, COy& &= 2F2] A& et PM10= A A qE A7 A E 7hs/d o] ek oo F7
%711@‘“1‘%311331L PAE =" olH, CO, A, FPA Y, FAA Y, AEHER FH| bk
% 19 A AAE FASE AL Ak A waus e o s Tistel 245

| 2kek PM10, CO5 5 FAlof &
ARl Hste] YA =<1 PMIO
32 ulelslarx}; s+ e PMI0,
CO,, TAf A J-OJ S A2 dErtA o

gkt
2. M2IB7IE MRY UK SESY
AFA Y]
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ek T Ad FAXG B2y = 0.0008+
0.0001 7l/ce, B]XEZH 0.0007+0.0000 7H/ce, A A]
o] =21 0.0007+0.0003 7/cc, B] =21 0.0005+
0.0002 7/ce, FYA e =EH 0.0009+0.0001 7

/cc, B =2 0.0008+0.0002 7l/cc 5 o2 =2 H}
M| =R ) 4164 o] Aol 7} ui A H7)
UERAE ootk T de] m&ER Fue
0.0005+0.0001 7l/cc, A=ENAZA F=HL 0.0008+
0.0001 7}/cc®] %% 7} LpebyiT).

Aol FEiE o] whE Ao A vlagt 23
SR 84.8% = HFE o] k.
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Table 4. Asbestos ratio of total fiber particles

Sites Fibers by SEM (f) Asbestos by SEM/EDX (f) Asbestos ratio (%)
I-1 26 1 3.8
1-2 26 0 -
Indoor samples (n=6) - 3 0 i
1-4 27 0 -
1-5 41 4 9.8
1-6 41 1 24
O-1 19 0 -
0-2 11 0 -
0-3 16 0 -
0-4 24 1 4.2
Outdoor samples (n=9) 0-5 36 1 2.8
0-6 36 0 -
0-7 38 0 -
0-8 23 1 43
0-9 25 1 4.0
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