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A Study of Penetration Depth into Ceiling Materials containing Asbestos
according to Dilution Rate of Scattering Prevention Agent

Hyungyoo Shin" - Youngkue Choi - Boram Jeon - Jooyeon Ha

Material & Components Technology Center, Korea Testing Laboratory

ABSTRACT

Objectives: This study is designed to analyze the penetration performance into ceiling materials containing asbestos of scattering
prevention agents and investigate the change in penetration depth and viscosity according to the dilution rate of anti-scattering
agents diluted with distilled water.

Methods: Five different types of scattering prevention agents were spread on plate-type asbestos ceiling materials. The penetration
depth of each coated ceiling material was measured by energy dispersive spectroscopy (EDS) analysis, based on X-ray
fluorescence (XRF) results of the non-coated ceiling materials. Test equipment installed the ceiling materials and 60 minutes were
collected at a flow rate of 10 ¢/min at a filter of 25 mm.

Results: An EDS analysis of the cross-section of ceiling materials constructed with a scattering prevention agent revealed that
potassium is detected in the process of penetrating hardener solidification and this element could be an indicator for infiltration.
When anti-scattering agents with different viscosities were constructed and the penetration depth was analyzed by potassium
detection assessment using EDS, the depth results with viscosities of 5.0, 2.5, and 1.9 cP were 98.5, 103, and 147 um,
respectively. Penetration performance improved with decrease in viscosity.

Conclusions: For asbestos ceiling materials, it is concluded that a higher dilution rate of the scattering prevention agent leads to
lower viscosity, and hence a deeper penetration depth from 156 ¢m to 3 mm. The asbestos anti-scattering properties according to

the penetration depth will be confirmed through further study.
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Figure 1. Test equipment used to measure the concentration of
airborne asbestos particles
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Table 1. Test conditions of Airozone performance evaluation

Test conditions Value
Angular spread(Air) 90°
Pressure difference 95 KPa

Flow velocity 10 4 /min

Time 60 min
300mm
e ©o o
J00mm
o . O_ ©
73mm
- @ @
© 75mm

Figure 2. Mimetic diagram of damaged asbestos-containing ceiling
materials
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Table 2. Basic properties of scattering prevention agents

Figure 3. PLM image of asbestos-containing ceiling materials
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Flgure 4. (a), (b) SEM micrographs of asbestos fibers in ceiling
materials; and (c) the corresponding EDS profile
analysis for the SEM image
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A B C D E
Type inorganic inorganic inorganic inorganic inorganic
Solid [wt%] 14~16 12~15 10~12 16~18 10~12
viscosity [cP] 5.6 22 2.5 5.0 1.9
specific gravity 1.11~1.15 1.08~1.12 1.10~1.15 1.15~1.18 1.08~1.12
pH 11.2 12.1 11.7 11.5 11.8
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Table 3. Elemental composition of scattering prevention agents in wt% by XRF method

Component [wt%] A B C D E
Na 6.03 0.262 0.174 8.11 0.232
Mg 0.0095 0.0106 - - -
Al 0.122 0.0151 0.0141 0.16 0.0849
Si 43.0 28.7 25.2 90.1 32.5
P 0.0046 - - - 0.0140
0.0425 0.0121 - 0.0703 0.033
Cl 0.153 - - - -
K 50.2 71.0 72.0 1.03 67.1
Ca 0.299 0.0477 0.0341 - 0.186
Fe 0.202 0.0464 0.0422 0.534 -
Rb 0.0166 0.0249 0.0162 - -
Zr 0.0277 - - 0.0633 -
Ni b 0.0244 - - -
wt%, Hl52 1.10~1.252 5712 AlF 25 v & 0.03
e UEon, pHel REL pH 11~122 o]
S Hglon HEs 1-5 PR 23t
QPgalAle] XRF B4 A3k 550 Qs onl
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Spread the scattering prevention agent

Figure 5. PCM-asbestos fiber concentrations measured after
spread-coating the scattering prevention agent and
damaging the ceiling materials
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Table 4. EDS analyses results(wt%) on asbestos-containing ceiling materials before and after spread the scattering prevention agents

Element A B C

[wt%] Before After Before After Before After
C 8.47 9.78 8.46 11.15 8.20 11.88
(0} 59.63 60.19 58.65 49.69 53.34 55.54
Na 0.71 2.69 0.21 5.64 0.61 1.13
Mg 13.39 9.26 15.66 0.72 11.08 0.78
Al 1.16 0.75 0.65 0.11 0.63 0.33
Si 7.04 7.31 6.90 18.51 7.25 16.02
K - 241 10.50 - 7.80
Ca 9.59 7.61 9.47 3.67 18.89 6.52

Element D E

[wt%] Before After Before After
C 8.2 14.36 8.25 18.54
(0} 58.13 55.34 56.85 53.40

Na 0.98 15.2 0.45 0.77

Mg 14.89 - 16.85 1.02

Al 1.29 0.23 1.25 0.51
Si 7.10 12.86 6.65 17.75
K - 2.01 - 3.05

Ca 9.4 - 9.7 4.96

Table 5. Viscosities of diluted scattering prevention agents with different concentration of distilled water of 0, 20, 40, 60, and 80%

Concentration of Viscosity(cP)
distilled water A B C D E
0% 5.6 32 2.5 5.0 1.9
20% 2.3 2.0 2.0 3.7 1.8
40% 1.8 1.7 1.7 24 1.3
60% 1.5 1.4 1.5 1.8 1.3
80% 1.3 1.2 1.2 1.4 1.2
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Figure 6. The penetration depth according to type of undiluted
scattering prevention agent
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Figure 7. The penetration depth of diluted scattering prevention

agent B
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