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Characteristics of Generated Fibrous/Particulate Matters from
Asbestos-Containing Building Materials(ACBMs)

Sungwon Choi - Kwang Myoung Jang - Kyung Hoon Park - Dae Jong Kim' - Hyunwook Kim’

Dept. of Prev. Med, College of Medicine, The Catholic University of Korea
leungdong University

ABSTRACT

Objectives: This study focused on three aspects: characterizing concentrations of airborne particles by size distributions and
asbestos fibers generated by various building materials; analyzing the characteristics of fibers produced by each simulation and
asbestos fibers released from ACBMs; and investigating correlations of airborne asbestos fibers and particles generated and
association of particle and asbestos concentrations.

Methods: We selected three ACBMs including an insulation board, cement asbestos slate and wallboard. We constructed 4
scenarios; a) crushing with a hammer; b) cutting with a industrial knife; c¢) brushing with a metal brush; and d) tightening &
loosening with a hand drill. We implemented one simulation for 30 seconds followed by 30 seconds resting period. We repeated a
total of 5 cycles for 5 minutes.

Results: The highest concentration of particulate & fibrous matters was from crushing with a hammer in each scenario followed
by brushing with a metal brush, cutting with a industrial knife, and tightening & loosening with a hand drill. For ACBMs studied,
asbestos concentrations were highest from an insulation board followed by cement asbestos slate, and wallboard. No difference in
terms of concentration was found between an insulation board and asbestos slate. Fibers with 5~20 um in length were included in
76~90% of total fibrous matters. The distribution of the straight form fibers was greater than that of the curl form. About 90% of
PMrota released from ACBMs was consisted of PM,o while only 10% of PMroa was PMy s, Particulate matters like PM, s was
significantly correlated with fibrous matters(R*=0.81).

Conclusions: We found ACBMs can significantly release asbestos fibers as well as PM, 5. Concentrations of asbestos generated by
ACBMs were well correlated with PM; 5.

Key words: ACBM(asbestos containing building material), asbestos, fiber, PM, s
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Figure 1. Experimental system for simulating emissions of PMs
and fibres from asbestos containing building materials
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Table 1. Scenarios constructed for the study

Scenarios Tool

Method

Hammer

Metal brush

Crushing with a hammer
Scrubbing with a metal brush

Cutting with a industrial knife

Tightening & Loosening with a hand drill Hand drill

Industrial knife

l.one simulation(a total of 4 simulations)

- conducted by 30 seconds and followed by 30 seconds break
2. 1 cycle(a total of 5 cycles for 5 minutes)

- processing for 30 seconds, followed by 30 seconds break

2) Personal sampling

Alg2] ZHL 0.8 um Pore Size, A7 25 mm
Mixed Cellulose Ester(MCE) filter7} &M% 7IH|EE
glove box Aol Ax|3}al HZ(GilAir-3, Gilian,
USA)E ©]83}9] 3 L/minC 2 587 =459tk

3) Fiber monitor
Aol s HAAZE ARSA Al fiber

=

monitor(KF-100, Sibata, Japan)= 37| Fof F-73}=
= %

YA M-S Aol HRsES YrjHon
A3 4= Qe 7)7)olth A9 $%S 2 L/min®
2 587F A3k ®3F Ax]of 0.8 um pore size,

27 25 mm MCE filter7} A25 7 ES A x5}
Aes A9 oH T]/Ko;‘(]—50‘1121]7=1(Ph:¢15e Contrast
Microscope, PCM)OE BAS AASE & ()4 o
stel QASE 7o 71718 BRsT

C
r=% (M

f Af-5E HEA @A AL
C: ZAH 9t 4852 (NIOSH 7400 “A”)
R: KF-1009] ©lgh 4§35

4) Particle monitor

g=to Al 7|3t Dustmate(Turnkey instruments,
UK)«= 2% W 571 § WA E(Fume)S FAS
T =S AAE FhE 71712H PMroa, PMi,
PMys, PM, 9] 555 ST o Utk & A3
ZF2 0.6 L/mino 2 587 =A314T)

3. Hhe
DAY B2 A
Alvte] @ & 9-4(Crushing), 472 (Brushing), Atk

(Cutting), 2%/ (Tightening/Loosening)®] 471X &
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Straight Shape

Figure 2. Fibers showing curl & straight shapes identified by
PCM
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Table 2. General characteristics of ACBM

), &4 Z‘%‘Ol‘”oﬂﬂl Hlito] A2 o= A,
ZArEEAdIdT B3 A A, AHA, HA &
= AFAANA e shfabdfo] 2 =5 Hth

7P e AAVE E2-0] vkl He AEAA=
AeA, ABA, HA eAReH, Be Ao
A= AeAet A7 7 B olo2Es WwE

ok E3F mhel &7 o] Ayt xQ/EZEHZr
ol wlal oF 2~3u) 9k, WAL Frjdew
Ao ofe] Qg W5 T Table 3).

th 332 a%xvﬂ A, ok
sholom, £
2k 1} ¥ asklS of 7378*]19]' A BA = 1.994), HAY
L 1.588) =9itl Aohalof v|siAE AAAYE= 3.28
v, ABA= 5.5u), HA= 2768 =A] Uebyth 29
IZHZEA ] vl A= AR = 5.48ul, A|5-Al+= 9.43
uf, AE 3,050 2 BRE T A ERE WA,
AR, WA R STk A Yebde ARt
A EA o A A= AGA B2 HrEE A2 37
o7k glodorh, HAjet Umx] £ AEAA e S
9H= oF 238 HEO| Aol HYlrh

Sheet type Asbestos type(Content)
Insulation board chrysotile(15%) 3.240|H MQOo| EN
Cement slate board chrysotile(10%) Figure 3-& AlUe] @ 8 A=A Ao A w4k AlS
Wallboard chrysotile(10%) Z:_IO]Q—] Azl —f=1 L]'E]"ﬂi }\giyﬂ ﬁ‘ﬂ‘—‘] Z:lo]"i ==
Table 3. Particle size distributions of generated aerosols (mg/m®)
Sheet type PMrotl PMio PM; s PM,
(N=3) GM GSD GM GSD GM GSD GM GSD
Insulation board 6.20 6.20 0.62 0.60 1.03 1.04 1.03 1.03
Crushing Cement asbestos slate 6.16 6.13 0.60 0.56 1.01 1.01 1.01 1.05
Wallboard 3.90 3.29 0.28 0.06 1.21 1.27 1.28 1.45
Insulation board 6.08 6.04 0.31 0.04 1.02 1.02 1.17 1.19
Brushing Cement asbestos slate 6.27 6.25 0.55 0.29 1.02 1.02 1.10 2.39
Wallboard 1.98 1.03 0.11 0.02 1.09 1.18 1.32 1.60
Insulation board 4.08 3.37 0.13 0.02 1.19 1.29 1.09 1.07
Cutting Cement asbestos slate 2.14 1.04 0.23 0.03 1.15 1.34 1.26 1.13
Wallboard 0.71 0.35 0.05 0.01 1.13 1.12 1.14 1.36
) : Insulation board 1.15 0.64 0.11 0.03 1.37 1.33 2.14 2.82
TL‘EEZZE‘E/ Cement asbestos slate | 2.01 1.16 0.14 0.04 124 139 116 1.06
Wallboard 0.89 0.44 0.05 0.01 1.23 1.27 1.85 2.59
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Table 4. Distributions of fiber Length by ACBMs (um(%))
N Sheet type 5-10 11-20 21-30 >30 Total

Insulation board 55.67£9.3(51) | 40.00£7.2(37) | 6.33£3.8(6) | 6.33:1.5(6) | 108.33£3.1(100)

Crushing | 848 | Cement asbestos slate | 49.33+4.0(44) | 38.67+4.2(34) | 14.6743.1(13) | 10.00£1.7(9) | 112.67+4.0(100)
Wallboard 34.00+7.8(55) | 19.0043.0(31) | 4.67+1.2(8) | 4.00£2.0(6) | 61.67+6.0(100)

Insulation board 53.00+5.6(53) | 32.33+£7.4(32) | 11.00£1.0(11) | 3.67+2.9(4) |100.00+11.1(100)

Brushing | 719 | Cement asbestos slate | 48.33£9.6(47) | 34.33+7.6(34) | 11.33+4.7(11) | 8.00£5.0(6) | 102.00£6.2(100)
Wallboard 22.67+1.5(60) | 11.33:1.2(30) | 2.33£1.2(6) | 1.33£1.54) | 37.67+2.3(100)

Insulation board 38.67£5.5(64) | 16.33£2.3(27) | 3.67£3.2(6) | 1.67£1.5(3) | 60.333.1(100)

Cutting 354 | Cement asbestos slate | 26.00+4.6(71) 5.67+0.6(15) 3.33+2.3(9) 1.67£1.2(5) 36.67+5.5(100)
Wallboard 14.67£5.0(70) | 4.67+0.6(22) | 0.67£1.2(3) 1.00£1.0(5) | 21.00+4.4(100)

o Insulation board 20.33+3.5(56) | 12.00£2.6(33) | 2.00£2.6(6) | 2.00+1.0(6) | 36.33+4.7(100)
Tﬁ%}g:;i?fg‘g‘ 231 | Cement asbestos slate | 11.6742.1(56) | 5.00£0.024) | 2.67£1.2(13) | 1.33%0.6(6) | 20.67+1.5(100)
Wallboard 14.67£6.4(73) | 3.67£1.2(18) | 1.33£1.5(7) | 0.33+0.6(2) | 20.00+5.0(100)
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Table 5. Comparison of airborne fiber concentrations for ACBMs by simulations (f/ce)
N - Humidi Airborne samples Fiber Monitor Average
Sheet type sa m;l os (eo(r};p ug’l/:’)lty (PCM) (F-1, SIBATA) conversion
GM GSD GM | GSD factor
Insulation board 3 248 40.7 5.70 1.17 7.50 1.09
Crushing Cement asbestos slate 3 27.4 52.3 5.66 1.19 6.77 1.05
Wallboard 3 27.5 41.3 1.71 1.11 0.52 1.42
Insulation board 3 24.8 423 2.87 1.10 2.56 1.26
Brushing Cement asbestos slate 3 27.7 50.3 2.84 1.05 0.81 1.17
Wallboard 3 27.0 36.7 1.08 1.05 0.29 1.66 B
Insulation board 3 26.1 38.7 1.74 1.09 0.75 1.08 Fo8a0
Cutting Cement asbestos slate 3 27.0 53.0 1.03 1.09 0.38 1.42
Wallboard 3 27.0 35.0 0.62 1.21 ND ND
Insulation board 3 25.5 39.7 1.04 1.15 0.31 2.28
&nggzgiﬁﬁg Cement asbestos slate 3 27.8 55.0 0.60 1.03 0.20 111
Wallboard 3 272 36.7 0.56 1.33 0.13 2.00
e 8%, 2U&EAS %A AZAA o] WE A QUTHR=0.9043). SHAT PCM tu] 43.2%0] HTES

Agefe]l Brre HAA7E 83%, AFAE 97%,
Hl= 94%= Yehgon A Fxe= A
A7} 17%, ABA= 3%, HAE= 6% cHFigure 3).

4. MA|ZH £ FH|2} PCM sEH|1
B AES AAEH7 o 9bA] blank Al RS EASH 3F
I} KF-100 7]7]2 243}t =5 53] 71 E35}0] 8.19]

Bhe ®AASE T THTable 5). 24 KF-100 7]
719} PCM O 2 243 S rie golat AA S Uehy)

y = 1.3375x - 1.1515
R* = 0.9043

KF-100(f/cc)
H

PCM(f/cc)

Figure 4. Plot of fiber concentrations measured by PCM &
KF-100(f/cc)
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