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An Investigation on the Airbome Asbestos Concentrations using
PCM and TEM in the Public Buildings in Seoul
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ABSTRACT

Objectives: This investigation is purposed to evaluate the airborne asbestos concentrations in the public buildings

having asbestos containing materials(ACMs) in Seoul.

Methods: The Seoul Metropolitan Government carried out an asbestos survey to the city-owned public buildings to
identify the level of risk exposure, classified into low, moderate and high risk. To evaluate the airborne concentration of
asbestos, 11 sampling sites in ten buildings based on the survey were selected. The air samples from the eleven sites
were analyzed by Phase Contrast Microscopy(PCM) and Transmission Electron Microscopy (TEM), and compared the

analytical results from the both.
Results:

1. The airborne fiber concentrations by PCM were less than the detection limit(7 f/mm®) in 9(82%) out of 11 sampling
sites. The highest concentration was 0.0043 f/cc, but it was below the guideline value for indoor air quality(0.01 f/cc),

proposed by the Ministry of Environment, Korea.

2. In two sampling sites, having moderate risk level, the chrysotile was identified and showed it's concentrations of

0.0102 s/cc and 0.0058 s/cc, less than 5 pm lengths.

3. The ACMs identified in the two sampling sites were a packing material(65% of chrysotile) in mechanical area and a
thermal system insulation(5% of chrysotile) in a boiler room. Having more possibility of asbestos emission in the
mechanical area, it would be required to set up and carry out the asbestos management plan.

Conclusions: Based on the result of this study, the airborne asbestos concentrations in the public buildings with ACMs

were generally lower than the guideline value for indoor air quality. There are widespread concerns about the possible

health risk resulting from the presence of airborne asbestos fibers in the public buildings. Most of the previous studies
about airborne asbestos analysis in Korea were performed based on PCM method that asbestos and non-asbestos fibers
are counted together. In the public and commercial buildings, having ACMs, it is suggested that the asbestos be
analyzed by TEM method to identify asbestos due to concerns about asbestos exposure to workers and unspecified

people.

Key words : airborne asbestos, public building, Transmission Electron Microscope, chrysotile
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Table 1. Characteristics of asbestos containing materials in the
buildings surveyed

Building .
Risk level ACM Asbestos type (content)
number
1 Asbestos cloth Chrysotile (98%)
2 Ceilingboard Chrysotile (6%)
3 Asbestos packing Chrysotile (65%)
moderate
4 Boiler insulation Chrysotile (5%)
Chrysotile (6%
5 Ceilingboard I’ySf) ile (6%)
Amosite (3%)
6 Wallboard Chrysotile (12%)
7 Floor tile Chrysotile (12%)
8 ) Baumlite Chrysotile (12%)
ow
9-1 Baumlite Chrysotile (3%)
9-2 Ceilingboard Chrysotile (6%)
10 Ceilingboard Chrysotile (5%)

Reference: asbestos management information system of Seoul Metro-
politan Government, DB information on city-owned public
buildings
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Table 2. Summary of results for PCM and TEM analysis

Building number Risk level No. samples PCM(f/cc)** TEM(s/cc)*** Total structure count and asbestos type

1 2 0.0021* <0.003

2 2 0.0007* -

moderate .

3 2 0.0043 0.0102 7, chrysotile
4 2 0.0018* 0.0058 4, chrysotile
5 1 0.0025 <0.003

6 2 0.0011* <0.003

7 2 0.0022* <0.003

8 2 0.0005* <0.003

low

9-1 1 0.0016* <0.003
9-2 1 0.0017* <0.003

10 1 0.0021* <0.003

* less than limit of detection (7 ﬁbers/mmz)
- unable to count

** The concentration(f/cc) is determined by counting only fibers with length >5 um and length:width > 3:1.
*** The concentration(s/cc) is determined by counting asbestos structures including fibers, bundles, clusters and matrices with length > 0.5 pm and

length:width > 5:1.
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Figure 2. (a) Image, (b) selected area electron diffraction pattern with
diagnostic features labelled, and (c) energy dispersive X-ray
spectrometer spectrum.
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Table 3. An example of d-spacings of chrysotile

Miller indices of plane d-spacing (A)
002 7.258%*
004 3.619*
110 4.580%*
020 4.488*
200 2.660%*
130 2.660%**

* JCPDS sample 31-808
** JCPDS sample 22-1162
*** JCPDS sample 25-0645
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§2do] AHeE BFEATY ARE Helste] £ AT
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ZA1te} v uL st Zl o] tH(Chesson 5, 1990; Lee2} Van Orden,

Table 4. Summary of airborne asbestos concentration reported in various public buildings based on building average

Concentration (s/cc)

Reference Year No. buildings -
Mean Maximum
This study* 2010 0.0018 0.0102
RJ Lee and Van Orden DR* 2008 114 0.0013 0.0121
US EPA* 1988 43 0.0007 0.0031
Chatfied** 1986 0.0087 0.0122
Burdett and Jeffrey**, *** 1986 35 0.0043 0.0130
Pinchin** 1982 13 0.0245 0.2020

* Asbestos bundles, clusters and matrices included in the structure count

** Only structures satisfying the definition of “fiber” included in the structure count.

Fibers that are present in clusters were counted as individual fibers.

*** Results below the detection limit were replaced by half the detection limit.
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