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A Study on Penetration Effect of Penetrating Hardener for
Prevention of Scattering of Asbestos Building Materials

= 1% =
SEE" - WRML - BT

Tae-Hyeob Song'" - Ji-Sun Park® - Hyun-Gyoo Shin’

(Received November 12, 2018 | Revised December 18, 2018 |/ Accepted December 18, 2018)

In accordance with the amendment of the Industrial Safety and Health Act of 2007, Korea completely prohibited the import,
distribution and manufacture of asbestos like Europe and Japan. Accordingly, the current problem of asbestos is the safe maintenance
and disposal of asbestos construction material, the disposal of asbestos, and the final disposal of asbestos building materials.

In the past, Korea used 100,000 tons of asbestos every year, and the building materials using it exceeded 1 million tons per year. These
asbestos building materials continued to be used until 2006, and the Ministry predicted that these materials would continue to be
maintained until 2044. When the permeable hardening agent is applied to the asbestos building material installed in the
pre-pretreatment step for the harmless treatment of the asbestos waste and the dismantling is carried out, the scattering of the
asbestos is suppressed in the disassembling step, detoxification treatment conditions can be improved. Therefore, permeable
hardeners should be stably penetrated into asbestos building materials.

In this study, it is suggested that pre - pretreatment methods for the harmlessization of waste asbestos building materials with medium
density level can be presented. In order to efficiently perform pre - treatment for chemical harmlessness in the future, the mixing ratio
of permeable hardener and middle water Optimization is the most important factor.
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Fig. 2. (a), (b) SEM micrographs of asbestos fibers in ceiling rmtenals, and
(c) the corresponding EDS profile analysis for the SEM image

Table 3. Basic properties of scattering prevention agents
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Fig. 3. Asbestos aero zone concentration tester

Table 5. Test conditions of airozone performance evaluation

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 2.2 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

Table 4. Elemental composition of scattering prevention agents in
wt% by XRF method

Compo[wt%] | A B C D E
Na 6.03 0262 | 0.174 8.11 0232
Mg 0.0095 | 0.0106 - - -
Al 0122 | 00151 | 00141 | 016 | 0.0849
Si 430 287 252 90.1 325
P 0.0046 - - - 0.0140

S 00425 | 00121 - 00703 | 0.033
cl 0.153 - - - -
K 50.2 71.0 72.0 1.03 67.1
Ca 0299 | 00477 | 0.0341 - 0.186
Fe 0202 | 00464 | 00422 | 0534 -
Rb 00166 | 00249 | 0.0162 - -
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Test conditions Value
Angular spread(air) 90°
Pressure difference 95KPa

Flow velocity 10 L /min

Time 60min
J00mm
e
e O o
300mm
e o_ ©
7$mm
T
o ®
75mm

Fig. 4. Mimetic diagram of damaged asbestos-containing ceiling materials
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Fig. 5. PCM-asbestos fiber concentrations measured after spread-coating
the scattering prevention agent and damaging the ceiling
materials
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Table 6. EDS analyses results(wt%) on asbestos-containing ceiling
materials before and after spread the scattering prevention
agents

Bl A B C D E
(Wt%) (Before| After [Before| After [Before| After|[Before| After [Before| After

C 847 |9.78 | 846 |11.15| 8.2 |11.88| 8.2 |[14.36| 8.25 [18.54

O |59.6360.19]| 58.65 [49.69| 53.34 [55.54| 58.13 |55.34| 56.85 | 53.4

Na | 0.71 {2.69] 0.21 |5.64| 0.61 |1.13| 0.98 | 15.2| 0.45 |0.77

Mg [13.39]9.26 [15.66|0.72 |11.08|0.78 | 14.89| - |16.85|1.02

Al 1.16 {0.75] 0.65 [ 0.11 | 0.63 |0.33| 1.29 |0.23 | 1.25 | 0.51

Si | 7.04 |731] 6.9 [18.51] 7.25 |16.02| 7.1 [12.86| 6.65 |17.75

K - |241) - |105]) - | 78| - |201| - |3.05

Ca |[959|7.61|947 |3.67(18.89(6.52| 94 | - | 9.7 [496

120

100 I I I I
80

1 1 1 1
40
20
BHEHBHRHER

Before After Before After Before After Before After Before After
A B C D E

HC HQ NNa W|Mg NA| WS HK HCy

Fig. 6. EDS analyses results(wt%)

Ingredient content(%)
o
o

StETMRSIXIEE| =2 20181 122 327



Table 7. Viscosities of diluted scattering prevention agents with
different concentration of distilled water of 0, 20, 40, 60,

and 80%
Concentration of
distilled water A B ¢ b E
0% 5.6 32 2.5 5.0 1.9
20% 23 2.0 2.0 3.7 1.8
40% 1.8 1.7 1.7 2.4 1.3
60% 1.5 1.4 1.5 1.8 1.3
80% 1.3 1.2 1.2 1.4 1.2
156 um | 1-44mm 1.98mm 3.05mm 3.60mm
E
E
w
Undiluted 20% 40% 60% 80%

Fig. 7. The penetration depth of diluted scattering prevention agent
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