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ABSTRACT

Objectives: This paper was prepapred to report airborne asbestos fiber concentrations in asbestos textile, brake-lining, com-
mutator, and building materials manufacturing industries, and some other asbestos related industries in Korea from 1994 to 2006.
Methods: Airborne asbestos data that have been sampled and analyzed in the above industries during 1994-2006 were collected. These
data were reviewed to scrutinize the qualified data based on the records such as sampling and analyzed method and quality control
procedures. All asbestos data were generated using the National Institute for Occupational Safety & Health (NIOSH) Method 7400.
Results: Average concentration of asbestos fiber was 2.14 fibers/cc(0.02-15.6 fibers/cc) in the asbestos textile industry, 0.26
fibers/cc(0.01-1.01 fibers/cc) in the building-materials industry, 0.15 fibers/cc(0.01-0.93 fibers/cc) in the brake-lining manu-
facturing industry, and 0.14 fibers/cc(0.03-1.36 fibers/cc) in the commutator producing industry. For these industries, the
percentage of samples of which asbestos fiber concentrations above the limit of exposure(0.1 fibers/cc) was 97.6% in the asbestos
textile industry, 62.3% in the building-materials industry, 53.5% in the brake-lining manufacturing industry, and 34.3% in the
commutator producing industry. Asbestos fiber concentration was below the limit of exposure in the gasket producing,
petrochemistry, musical instrument producing industries, and the brake-lining exchange operations.

Conclusions: Airborne asbestos fiber level in the asbestos textile, brake-lining producing, commutator and building-material
producing industries was above the limit of exposure, but in the gasket producing, petrochemistry, musical instrument producing
industries and the brake-lining exchange operations were below the limit of exposure.

Key words : asbestos, asbestos textile, brake-lining, commutator, building-materials
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B AAY(National Institute for Occupational Safety
& Health, NIOSH) Method 74002 ©]-&3}9 thNIOSH,
1994). A2 Zofl= 25 mm ©1}%](0.8 pm cellulose ester
membrane(MCE), Millipore Co., USA) = 37 mm MCE
o]7}#] (0.8 pum, Millipore Co., USA)7} AR&E|Qich
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Table 1. Airborne asbestos fiber concentrations by type of industry
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745 323 %o AHARYF =E27ES 2SI
Park et al.(2009)0] =+UjoflA] QFEE
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sk 1990 oA AHHA g o] Awse= 4.3 flec,
19904 2.3 flec2 R1E Axte} gAet Aot

Heolaztold AxYe 37 & AHsEE 4t
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2 A= 2 flecg 2k AlRE fle A
o= BHriE ek

ARA A2 37 F AvsEs AkeEet 0.14
flce, 7158+ 0.10 fee(HY : 0.03~1.36 flco) 2 Abs
Bt 7et g BE RE2VES 2Askel e, 3571
Alg 5 12709 A&7} 0.1 flecs 28] =&7]
282 34.3%0| 3t}

EHolE 5 ASAN Axde 371 5 AdsE
= AhEE 0.27 flee, 7|3PE 0.14 flece (HS : 0.01~
101 fleo) 2 Atasatd) 7|ohgat iy 2ET|ES 2
st ow, 857 Alg = 53707} 0.1 flecs Z3}5}o]
L&71%E 2T 62.4%0] )

AsA Bylo]Aegtoly wA| 5 7|EHIY] 371 F
Ayl A 0.03 fiee, 7|81EH 0.01 flec
(H9 : <0.01~0.34 flecc)= A&y} 7]81EF W+
L27|E vRtolglon, 457 AR F E7|ES £

. No. of No. of Airborne asbestos concentration(f/cc)
Type of industry .
sites samples AM SD GM GSD Range
Asbestos textile 7 127 2.14 2.76 1.05 3.6 0.02 - 15.6
Brake lining 13 201 0.15 0.16 0.09 2.8 0.01 - 0.93
Commutator 1 35 0.16 0.27 0.10 3.7 0.03 - 1.36
Building materials 3 85 0.27 0.26 0.14 3.8 0.01 - 1.01
Other industry 8 45 0.03 0.06 0.01 3.9 <0.01 - 0.34
Total 32 493 0.67 1.67 0.15 5.9 <0.01 - 15.6
AM; arithmetic mean, SD; standard deviation, GM; geometric mean, GSD; geometric standard deviation
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Table 2. Distribution of airborne asbestos fiber concentrations by type of industry

. No. of No. of Distribution by airborne asbestos concentration(%)
Type of industry sites samples
< 0.1 0.1 -02 0.2 - 1.0 1.0 - 2.0 > 2.0

Asbestos textile 7 127 3(24) 8 (6.3) 50 (39.4) 25 (19.7) 41 (32.3)
Brake lining 13 201 94 (46.8) 63 (31.3) 44 (21.9) 0 (0.0 0 (0.0
Commutator 1 35 23 (65.7) 8 (22.9) 3 (8.6) 1(29) 0 (0.0
Building materials 3 85 32 (37.6) 12 (14.1) 40 (47.1) 1(12) 0 (0.0
Other industry 8 45 42 (93.3) 3 (44 0 (0.0 0 ( 0.0 0 (0.0
Total 32 493 194(39.4) 94(19.1) 137(27.8) 27(5.5) 41( 8.3)
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Table 3. Airborne asbestos fiber concentrations company in asbestos textile industry
No. of Airborne asbestos concentration(f/cc)
Company
samples AM SD GM GSD Range

A 18 5.93 4.23 4.48 2.4 0.36 - 15.6

B 7 0.89 0.29 0.84 1.5 043 - 1.32

C 40 1.03 0.85 0.73 2.3 0.10 - 3.33

D 16 4.89 2.28 4.48 1.6 1.49 - 12.1

E 13 0.78 5.32 0.72 1.6 034 - 1.33

F 18 0.99 1.29 0.42 44 0.02 - 4.34

G 15 0.73 0.63 0.47 3.0 0.06 - 2.29

Total 127 2.14 2.76 1.05 3.6 0.02 - 15.6

Table 4. Distribution of airborne asbestos fiber company in asbestos textile industry
No. of Distribution by airborne asbestos concentration(%)
Company
samples <0.1 0.1-02 0.2 - 1.0 1.0 - 2.0 > 2.0

A 18 0 ( 0.0) 0 (0.0 1(5.6) 3 (16.7) 14 (77.8)

B 7 0 ( 0.0) 0 (0.0) 5(71.4) 2 (28.6) 0 (0.0)

C 40 0 ( 0.0) 2 (5.0 22 (55.0) 10 (25.0) 6 (15.0)

D 16 0 (0.0 0 (0.0 0 (0.0 1(6.3) 15 (93.8)

E 13 0 ( 0.0) 0 (0.0 10 (76.9) 3 (23.1) 0 ( 0.0)

F 18 2 (11.1) 4 (22.2) 6 (33.3) 3 (16.7) 3 (16.7)

G 15 1 (77 2 (15.4) 6 (46.2) 5 (38.5) 1 (77

Total 127 3(24) 8 (6.3) 50 (39.4) 25 (19.7) 41 (32.3)
1562 flecc2 =759 15685 z3}519ich B4 AEsHA4T 75tEHE 5= 0.1 flecs 238}
FARIGS A7 18709 AR % 889 %<l 167 glou], A7uy A= F 393 1), =54 2
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Br}st ﬁJ}i ZH-FA(mixing)o| A F7] = AW
A& 3.31 flee(7)3FE+ 1.82 flco)&E 7H =
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Table 5. Airborne asbestos fiber concentrations by process in asbestos textile industry

No. of Airborne asbestos concentration(f/cc)
Process
samples AM SD GM GSD Range
Mixing Personal 5 4.07 2.30 3.35 2.2 0.89 - 6.82
Area 5 2.54 0.85 2.39 1.6 1.11 - 3.33
Total 10 3.31 1.82 2.83 2.0 0.89 - 6.82
Carding Personal 12 2.32 2.45 1.50 2.8 0.36 - 8.78
Area 14 1.13 0.85 0.82 2.6 0.12 - 2.75
Total 26 1.68 1.84 1.08 2.6 0.12 - 8.78
Spinning Personal 33 3.54 4.13 2.00 32 0.17 - 15.6
Area 20 2.09 2.34 0.99 4.0 0.06 - 6.43
Total 53 2.99 3.60 1.49 35 0.06 - 15.6
Twisting Personal 12 1.89 1.91 1.12 3.1 0.26 - 5.21
Area 6 0.47 0.30 0.41 1.9 0.17 - 0.99
Total 18 1.41 1.69 0.79 2.9 0.17 - 5.21
Weaving Personal 12 0.63 0.56 0.43 2.9 0.08 - 1.63
Area 8 0.34 0.34 0.19 3.6 0.02 - 0.93
Total 20 0.52 0.49 0.31 32 0.02 - 1.63
Total Personal 74 2.68 3.28 1.39 34 0.08 - 15.6
Area 53 1.43 1.69 0.72 3.6 0.02 - 6.43

Table 6. Distribution of airborne asbestos fiber concentrations by process in asbestos textile industry

Process No. of Distribution by airborne asbestos concentration(%)
samples < 0.1 0.1 -02 02-1.0 1.0 - 2.0 > 2.0

Mixing Personal 5 0 (0.0 0 ( 0.0 1 (20.0) 0 ( 0.0 4 (80.0)
Area 5 0 (0.0 0 (0.0 0 (0.0 1 (20.0) 4 (80.0)

Total 10 0 (0.0 0 (0.0 1 (10.0) 1 (10.0) 8 (80.0)

Carding Personal 12 0 (0.0 0 ( 0.0 3 (25.0) 3 (25.0) 6 (50.0)
Area 14 0 (0.0 1(7.1) 6 (42.9) 4 (28.6) 3 (21.4)

Total 26 0 (0.0 1(3.8) 9 (34.6) 7 (26.9) 9 (34.6)

Spinning Personal 33 0 (0.0 1 (3.0 7 (21.2) 10 (30.3) 15 (45.5)
Area 20 1 (5.0 1 (5.0 9 (45.0) 2 (10.0) 7 (35.0)

Total 53 1 (1.9 2 (3.8) 16 (30.2) 12 (22.6) 22 (41.5)

Twisting Personal 12 0 (0.0 0 (0.0 6 (50.0) 2 (16.7) 4 (33.3)
Area 6 0 (0.0 1 (16.7) 5 (83.3) 0 (0.0 0 (0.0

Total 18 0 (0.0 1 (5.6) 11 (61.1) 2 (11.1) 4 (222)

Weaving Personal 12 1(83) 1(83) 7 (58.3) 3 (25.0) 0 (0.0
Area 8 1 (12.5) 3 (37.5) 4 (50.0) 0 ( 0.0) 0 (0.0

Total 20 2 (10.0) 4 (20.0) 11 (55.0) 3 (15.0) 0 (0.0

Total Personal 74 1 (1.4 2(2.7) 24 (32.4) 18 (24.3) 29 (39.2)
Area 53 2 (3.4) 6 (10.3) 24 (41.4) 7 (12.1) 14 (24.1)

AFA ol M= AHA=e FHatsi+= 10.8 flec, 7 AAR 3.4 flcc2 A FAR7} HUAA R Hrt £4]
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Table 7. Airborne asbestos fiber concentrations by company in brake-lining producing industry
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&R 199545 20064714

< Ade

olFo1FTt. 2000
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e 20009 oMo Aol | Hafo]=et
old Az AR dAtem AT A wEwiel

No. of Airborne asbestos concentration(f/cc)
Company
samples AM SD GM GSD Range

H 13 0.26 0.24 0.19 2.5 0.04 - 0.86

I 22 0.14 0.10 0.11 2.0 0.04 - 0.36

J 10 0.20 0.17 0.15 23 0.07 - 0.53

K 69 0.12 0.11 0.08 2.8 <0.01 - 0.53

L 5 0.36 0.31 0.23 33 0.04 - 0.77

M 3 0.40 0.01 0.40 1.0 0.39 - 0.40

N 13 0.13 0.04 0.12 0.4 0.06 - 0.20
(o) 13 0.11 0.13 0.07 2.6 0.02 - 048

P 20 0.13 0.14 0.07 43 <0.01 - 0.55

Q 0.27 0.16 0.19 3.0 0.02 - 0.44

R 4 0.53 0.31 0.46 1.7 0.19 - 093

S 10 0.02 0.01 0.02 1.5 0.01 - 0.03

T 12 0.06 0.05 0.05 2.1 0.02 - 0.19
Total 201 0.15 0.16 0.09 2.8 0.01 - 0.93

Table 8. Distribution of airborne asbestos fiber by company in brake-lining producing industry
No. of Distribution by airborne asbestos concentration(%)
Company
samples <0.1 0.1-02 02-1.0 1.0 - 2.0 > 2.0

H 13 2 (15.4) 5 (38.5) 6 (46.2) 1 (5.0 1 (5.0

I 22 8 (36.4) 9 (40.9) 5(22.7) 1 (5.0 1 (5.0

J 10 4 (40.0) 3 (30.0) 3 (30.0) 1 (5.0 1 (5.0
K 69 36 (52.2) 22 (31.9) 11 (15.9) 0 (0.0 0 (0.0
L 5 1 (20.0) 1 (20.0) 3 (60.0) 0 (0.0 0 (0.0
M 3 0 (0.0 0 ( 0.0) 3 (100) 0 (0.0 0 (0.0
N 13 3(23.1) 9 (69.2) 1 (77 0 (0.0 0 (0.0
(o) 13 9 (69.2) 2 (15.4) 2 (15.4) 0 (0.0 0 (0.0
P 20 10 (50.0) 7 (35.0) 3 (15.0) 0 (0.0 0 (0.0
Q 7 1 (14.3) 2 (28.6) 4 (57.1) 0 (0.0 0 (0.0
R 4 0 (0.0 1 (25.0) 2 (75.0) 0 (0.0 0 (0.0
S 10 10 (100) 10 (100) 10 (100) 0 (0.0 0 (0.0
T 12 10 (83.3) 2 (16.7) 0 (0.0 0 (0.0 0 (0.0
Total 201 94 (46.8) 63 (31.3) 44 (21.9) 0 (0.0 0 (0.0
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WHE =22 1993G7H4] 39| =Fo] HilEgloe
U o]Zo= RuE z=7} YlthPark et al., 2009).

Table 70 A4] B50] Aot A}?jxhl e
M AHEETE EEE 0.02~0.53 feco] Q) 7\ 5bE 5
erl 0.01~031 fleco] ok ocl;qu A}o%xo =H
AA 5 AeAE BElo]agte]dE Axsh= 1A
AR 7] F AW AeEd she BE2E £
il ot ¢ Euto] Ho|Aato]dS A|xsh= St
TAFRS] BteEs wE&7]E vntoldch Ao
A S R AR 37] F W9l Halsks 093
flcc2 =&7]329] ouf] o]Aro]qich

AsAE BEo]agtolyd Az A wE&VE %
-2 30.8~100%0] %o, @ EHlo] Ho]gfo]
3 ARAIGAS &7 2T 0-16.7%°] 1)
o Euxlo] Ho|Tato|d-S Akel= AFGA & S AL
P2 7120 Byo|agtold Ax ARG FUg W

° & AFL At ok 218y T AFYA-
glojFetoly Az} th2A xlo] = o]

0 |

HALS e g AMEsle] Hfolazto| g A
l Fol| A= Ao ErlubgEFo] A1, wigkat
7HE w40l glo] TEA AW w=Fo] W2 A

% opﬂ# 0.18 fcc) & 7};4 =7 UpER
FA(hot press)ol A 0.11 f/ee(7]3HH o'ﬂ' 0.08 flco)2
AV Sl e gk Al Aigel wE 3
o] A AT B2 0.1 fooF 2T
o ZlslE oA A BT 8 BACATE
27158 2elgt Aol BN 7] % A
Al == vig 0.12 flee, 7FAAE 0.27 flee, &
A8 0.11 flec, A} 0.17 flee, 95 0.24 fice, A} 0.14
P2 WE FHoNA wB7|2S Zupstglon], 2ol
Alas g M, 479 A eI 2

ety

Table 9. Airborne asbestos fiber concentrations by process in brake-lining producing industry

No. of Airborne asbestos concentration(f/cc)
Process
samples AM SD GM GSD Range
Mixing Personal 29 0.12 0.10 0.08 2.8 0.01 - 0.44
Area 5 0.14 0.19 0.07 32 0.02 - 0.48
Total 34 0.13 0.12 0.08 2.8 0.01 - 0.48
Preliminary press Personal 14 0.27 0.25 0.17 3.0 0.02 - 0.77
Area 4 0.26 0.20 0.22 2.0 0.10 - 0.56
Total 18 0.27 0.23 0.18 2.7 0.02 - 0.77
Hot press Personal 50 0.11 0.10 0.08 2.5 0.01 - 0.53
Area 13 0.13 0.13 0.09 2.4 0.02 - 0.50
Total 63 0.11 0.10 0.08 2.5 0.01 - 0.53
Grinding Personal 43 0.17 0.18 0.11 2.7 0.01 - 0.93
Area 5 0.17 0.18 0.11 2.7 0.02 - 0.13
Total 48 0.16 0.18 0.09 2.8 0.01 - 0.93
Drilling Personal 20 0.24 0.21 0.15 3.0 0.01 - 0.86
Area 4 0.06 0.06 0.04 3.0 0.01 - 0.14
Total 24 0.21 0.20 0.12 3.4 0.01 - 0.86
Packing Personal 12 0.14 0.10 0.11 2.1 0.03 - 0.41
Area 2 0.03 0.03 0.02 3.4 0.01 - 0.06
Total 14 0.12 0.10 0.09 2.6 0.01 - 0.41
Total Personal 168 0.16 0.16 0.10 2.8 0.01 - 0.93
Area 33 0.12 0.14 0.07 2.8 0.01 - 0.56
http://iwww kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(2): 123-136
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Table 10. Distribution of airborne asbestos fiber concentrations by process in brake-lining producing industry

ME EESE 131

Process No. of Distribution by airborne asbestos concentration(%)
samples < 0.1 0.1 -02 02 -1.0 1.0 - 2.0 > 2.0
Mixing Personal 29 13 (44.8) 10 (34.5) 6 (20.7) 0 (0.0 0 (0.0
Area 5 4 (80.0) 1 (20.0) 0 (0.0 0 (0.0 0 (0.0
Total 34 17 (50.0) 11 (32.4) 6 (17.6) 0 (0.0 0 (0.0
L Personal 14 5 (35.7) 2 (14.3) 7 (50.0) 0 (0.0 0 (0.0
Preliminary press
Area 4 0 (0.0 2 (50.0) 2 (50.0) 0 (0.0 0 (0.0
Total 18 5 (27.8) 4 (22.2) 9 (50.0) 0 (0.0 0 (0.0
Hot press Personal 50 26 (52.0) 19 (38.0) 5 (10.0) 0 (0.0 0 (0.0
Area 13 8 (61.5) 3(23.1) 2 (15.4) 0 (0.0 0 (0.0
Total 63 34 (54.0) 22 (34.9) 7 (11.1) 0 (0.0 0 (0.0
Grinding Personal 43 19 (44.2) 14 (32.6) 10 (23.3) 0 (0.0 0 (0.0
Area 5 4 (80.0) 1 (20.0) 0 (0.0 0 (0.0 0 (0.0
Total 48 23 (47.9) 15 (31.3) 10 (20.8) 0 (0.0 0 (0.0
Drilling Personal 20 5 (25.0) 6 (30.0) 9 (45.0) 0 (0.0 0 (0.0
Area 4 3 (75.0) 1 (25.0) 0 (0.0 0 (0.0 0 (0.0
Total 24 8 (33.3) 7 (29.2) 9 (37.5) 0 (0.0 0 (0.0
Packing Personal 12 5 (41.7) 5 (41.7) 2 (17.7) 0 (0.0 0 (0.0
Area 2 2 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Total 14 7 (50.0) 5 (35.7) 2 (14.3) 0 (0.0 0 (0.0
Total Personal 168 73 (43.5) 56 (33.3) 39 (23.2) 0 (0.0 0 (0.0
Area 33 21 (63.6) 8 (24.2) 4 (12.1) 0 (0.0 0 (0.0
7 Y wEIE UK T SIS 19F 122%, ) A O R WS 3RA AETH
AHH 46.0% At 521% HF 667% AW Y FoA Hue] JHHOR wBHE TR T, 4
50.0%1giek. Beoldetold Axgle BE BACl oF W, 9rkRoln, AuE AHAOR AgHAL ko
50% AEe] AlR7} wE7|ES 2T U agge) ks o ol Auel] w2ET 3l
L 33 YA/ Ae Atelgick £ Ao A
4. B RAHCommutator) M = Wid W7k S HEBYL ol ool ol
FAHE AFEAL AlE LB (start motor) 9] F&EF S B7F ol A Al Ljstelct.
Z Wjg oA 3FEE A7E 7oA AFZE bt Table 112 AFAF A2GolA 2] 57 5 AHeE
= Az AUe ARESt] ARAE Alxske | B7F Aoty 371 & AW ikt 9 7]5k
Table 11. Airborne asbestos fiber concentrations by process in commutator producing industry
No. of Airborne asbestos concentration(f/cc)
Process
samples AM SD GM GSD Range
Forming 13 0.23 0.37 0.15 2.6 0.04 - 1.36
Bore machining 6 0.05 0.02 0.05 1.4 0.03 - 0.07
Outside machining 8 0.09 0.06 0.07 1.8 0.04 - 0.23
Cutting 4 0.05 0.02 0.05 1.6 0.03 - 0.07
Inspection 4 0.12 0.04 0.12 1.4 0.08 - 0.18
Total 35 0.16 0.27 0.10 3.7 0.03 - 1.36

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(2): 123-136
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Table 12. Distribution of airborne asbestos fiber concentrations by process in commutator producing industry

No. of Distribution by airborne asbestos concentration(%)
Process
samples < 0.1 0.1-02 02 - 1.0 1.0 - 2.0 > 2.0
Forming 13 5 (38.5) 5 (38.5) 2 (15.4) 1(77 0 (0.0)
Bore machining 6 6 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0)
Outside machining 8 6 (75.0) 2 (25.0) 0 (0.0 0 (0.0 0 (0.0)
Cutting 4 4 (100) 0 (0.0) 0 (0.0 0 (0.0 0 (0.0)
Inspection 4 0 (0.0 2 (50.0) 2 (50.0) 0 (0.0 0 ( 0.0)
Total 35 23 (65.7) 8 (22.9) 3 (8.6) 1(29) 0 ( 0.0)
i sEF 2EIES 2% 3 AR A E Aol A A s7] g S¥olE SR
golv, WAa7ks, A47hs % A3 e =& o] ol s AU
ZlEe 28 gtttk AEEAY] i AuEes Table 132 ASAA AP 71 5 A
1.36 flec2 7] oF 13ujE 2Hsiglon, = % FrHATolth &HolE AlxdoM= e
Z71& 2382 AY 61.5%, JA7E 25.0% 1] 52(0.06 f/cc)e} 718t H ot 55(0.05 flce) B F =&
374500 %olglom YAKEY HhelA wE  7|E ulgolglont, ehaEls, weto]E, ofaze
NEE 2B AR Yolth 2R AIYe] AR SEsh SR BE B
E7|ES 2L Atk B = SEolE A=
5. AFAA M= Aol Myl w=EHrt duE By 19879 0.21 flec
AzE Aol gEA A|Zol &g o|EQ WA (Park & Paik, 1988), 1989 0.29 ficc 1212 1992
A AJERD g, fEto]E gl opazh-S AAkeh= 0.08 f/cc(Oh et al., 1993)2 HIi1E]ov, SufjofA
3MA0] AZAA Az AL Aoz 19954 Hg SYolE ¢F9 ARE o|&dty THsAle
o 37 % AuwEe Pregrt suole Axy  FHWAMSR A4 AT} 0.63 flec BIH T
e Ad, FZ, AME 52 B3 35t $4F (Park et al., 2009). 2tAE]L, HiEfo|E, ofAZh A2
oA AlFe Aatstz] 2o AlEAlzE SAdA oAl Az Friet wRet dAdurt Wi
A= 371 § AW sl Agds o A 7] Wil wlwd Amrt gl AAolth
g of 22} vjAtS 2 WA= A Fvl 52 5 Table 14+= ASAA AxHoA o) AHEELE B
Ak TP B ATelAl AR Hag u A oRD Ytk dolE Axde] Aol wE7E
2 AFelA) Felodeh. dage, grelo)s W oks  FI4o] 10%E SEout, SRAElA 722 %, etol
7ol AxTAE AW, B2, AWME 5 23 53 E 560 % 123 ofAZ 781 %7h =E7]E9 0.1
sho] HAITAA ke, AP AFL A%E T fecB 2TSITE L} 2 fecE RTetE ARt

Table 13. Airborne asbestos fiber concentrations by product in bui

lding materials producing industry

Product No. of Airborne asbestos concentration(f/cc)
samples AM SD GM GSD Range
Slate 10 0.06 0.03 0.05 2.3 0.01 - 0.13
Lastex 18 0.26 0.21 0.16 3.5 0.01 - 0.68
CRC Board” 25 0.34 033 0.13 57 0.01 - 1.01
Astex 32 0.29 0.25 0.20 2.6 0.02 - 0.89
Total 85 0.27 0.26 0.14 3.8 0.01 - 1.01
* Cellulose fiber reinforced cement board : WE}o]E
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Table 14. Distribution of airborne asbestos fiber concentrations by product in building materials producing industry

Product No. of Distribution by airborne asbestos concentration(%)
samples < 0.1 0.1-02 0.2 -1.0 1.0 - 2.0 > 2.0
Slate 10 9 (90.0) 1 (10.0) 0 (0.0 0 (0.0 0 (0.0
Lastex 18 5 (27.8) 1(5.6) 12 (66.7) 0 (0.0) 0 (0.0
CRC Board” 25 11 (44.0) 0 ( 0.0 13 (52.0) 1 (4.0 0 (0.0
Astex 32 7 (21.9) 10 (31.3) 15 (46.9) 0 (0.0 0 (0.0
Total 85 32 (37.6) 12 (14.1) 40 (47.1) 1(12 0 (0.0)

aH B o= 37 F A
el ek
ot BRAE L WY F G 27 5 Hayshe
BATHANAE 1R ART} w712 2ute
ehrEls A QA B WE B
HoA] Aol wEET QTh WAW 5 YRS
st wEEAe 37 % AW AETE FEE 005
flec(7]5H T 0.03 flee)2 wZ7]% w]gho]u], AYArE

lo
K
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>,
g
I.r
?{\iﬂ
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=2
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i
o,
N
)

il =
23t A2 AlFol ol e BAoR Qs w2

o] Ao] ZLRAbe| keFE= AR FHY = Q)

ol E AlE AL Sl A g A
ARl Aol mEE A glnt widk AR
go 371 T AW AEE wEe 0.05 fec(7] g

a4

Table 15. Airborne asbestos fiber concentrations by process in building material producing industry

Process No. of Airborne asbestos concentration(f/cc)
samples AM SD GM GSD Range
Slate Mixing 5 0.05 0.02 0.05 1.6 0.03 - 0.08
Cutting 3 0.04 0.03 0.03 34 0.01 - 0.06
Pulverizer 2 0.10 0.03 0.10 1.4 0.08 - 0.13
Total 10 0.06 0.03 0.05 2.3 0.01 - 0.13
Lastex Mixing 6 0.05 0.04 0.03 2.5 0.01 - 0.13
Cutting 6 0.41 0.18 0.38 1.6 0.22 - 0.64
Inspection 6 0.32 0.18 0.29 1.6 0.20 - 0.68
Total 18 0.26 0.21 0.16 3.5 0.01 - 0.68
CRC Board™ Mixing 3 0.05 0.03 0.05 1.8 0.03 - 0.09
Cutting 14 0.58 0.24 0.53 1.6 0.25 - 1.01
Inspection 8 0.02 0.01 0.02 1.9 0.01 - 0.04
Total 25 0.34 0.33 0.13 5.7 0.01 - 1.01
Astex Mixing 8 0.12 0.06 0.11 1.7 0.05 - 0.20
Cutting 4 0.37 0.22 0.21 43 0.04 - 0.83
Grinding 8 0.32 0.27 0.31 2.0 0.12 - 0.65
Packing 12 0.40 0.39 0.22 2.8 0.02 - 0.89
Total 32 0.29 0.25 0.20 2.6 0.02 - 0.89
Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(2): 123-136 http:/Aww.kiha.kr/



136 oj&E, MEZ

ﬂll
Mo

<Al HIE
, =5 U8

Table 16. Distribution of airborne asbestos fiber concentrations by process in building material producing industry

Process No. of Distribution by airborne asbestos concentration(%)
samples < 0.1 0.1 -02 02 - 1.0 1.0 - 2.0 > 2.0
Slate Mixing 5 5 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Cutting 3 3 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Pulverizer 2 1 (50.0) 1 (50.0) 0 (0.0 0 (0.0 0 (0.0
Total 10 9 (90.0) 1 (10.0) 0 (0.0 0 (0.0 0 (0.0
Lastex Mixing 6 5 (83.3) 1 (16.7) 0 (0.0 0 (0.0 0 (0.0
Cutting 6 0 (0.0 6 (100) 0 (0.0 0 (0.0 0 (0.0
Inspection 6 0 (0.0 6 (100) 0 (0.0 0 (0.0 0 (0.0
Total 18 5 (27.8) 13 (72.2) 0 (0.0) 0 (0.0 0 (0.0
CRC Board™ Mixing 3 3 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Cutting 14 0 (0.0 13 (92.9) 1(71) 0 (0.0 0 (0.0
Inspection 8 8 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Total 25 11 (44.0) 13 (52.0) 1 (40 0 (0.0 0 (0.0)
Astex Mixing 4 (50.0) 3 (37.5) 1 (12.5) 0 (0.0 0 (0.0
Cutting 4 1 (25.0) 1 (25.0) 2 (50.0) 0 (0.0 0 (0.0
Grinding 0 (0.0 3 (37.5) 5 (62.5) 0 (0.0 0 (0.0
Packing 12 2 (16.7) 3 (25.0) 7 (58.3) 0 (0.0 0 (0.0)
Total 32 7 (21.9) 10 (31.3) 15 (46.9) 0 (0.0 0 (0.0)
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Table 17. Airborne asbestos fiber concentrations by process in other industries

Process Nq. of No. of Airborne asbestos concentration(f/cc)
sites samples AM SD GM GSD Range

Gasket producing 1 9 0.04 0.04 0.03 2.4 0.01 - 0.11
Petrochemistry 2 11 0.04 0.10 0.02 3.1 0.01 - 0.35
Subway brake lining exchange 2 12 0.04 0.04 0.03 2.4 0.01 - 0.01
Car brake lining exchange 2 11 0.004 0.004 0.003 2.5 <0.01 - 0.02
Musical instrument producing 1 2 0.04 0.04 0.04 2.5 0.02 - 0.07
Total 8 45 0.03 0.06 0.01 3.9 <0.01 - 0.34
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Table 18. Distribution of airborne asbestos fiber concentrations by process in other industries
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S =

Process No. of Distribution by airborne asbestos concentration(%)
samples < 0.1 0.1 - 0.2 0.2 - 1.0 1.0 - 2.0 > 2.0

Gasket producing 9 8 (88.9) 1 (11.1) 0 (0.0 0 (0.0 0 (0.0)
Petrochemistry 11 10 (90.9) 1 (9.1) 0 (0.0 0 (0.0 0 (0.0)
Subway brake lining exchange 12 11 (91.7) 1(83) 0 (0.0 0 (0.0 0 (0.0
Car brake lining exchange 11 11 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0
Musical instrument producing 2 2 (100) 0 (0.0 0 (0.0 0 (0.0 0 (0.0)
Total 45 42 (93.3) 3(6.7) 0 (0.0 0 (0.0 0 (0.0)
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