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ABSTRACT

Objectives: For testing asbestos stabilizer products which are used for the maintenance and management of
asbestos—containing materials, durability assessment should accompany the evaluation of basic properties and
performance. Therefore, in this study we designed a testing method and constructed a database of durability
performance, thereby providing basic data for reliability studies of asbestos stabilizer.

Methods: Since the ceiling materials targeted in this study are interior materials, test conditions of 95% relative
humidity and 60°C temperature were designed in consideration of the effect of high relative humidity in summer
and seasonal indoor temperatures. Plate—shaped specimens treated with asbestos stabilizers were maintained
in a thermo—hygrostat for 5, 10, and 20 days, and then the asbestos scattering prevention rate was measured
by air erosion testing.

Results: The scattering concentration tended to increase with time under the single humidity condition, and
exceeded the indoor air quality standard of 0.01 f/cc, during the 20 days of maintenance. On the other hand,
there was little change according to the temperature condition. In the case of a complex condition with
temperature and humidity, the results were similar to the humidity test, but the scattering concentration
increased more sharply at 20 days.

Conclusions: The main deterioration factor that affects the durability of asbestos stabilizer is humidity, and the
deterioration is caused by a mechanism in which the stabilizer coated on the surface is re—dissolved by moisture
and evaporates or the coating layer is peeled off, which is accelerated by high temperatures.

Key words: Asbestos, asbestos stabilizer, ceiling materials, durability assessment, humidity
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Table 1. Raw material mix proportion for manufacturing of plate—shaped specimen

Raw material Meerschaum

oPC’ Water

Mix proportion [wt%)] 25

30 45

"OPC : Ordinary Portland Cement

Figure 1. Manufacturing mold and plate— shaped specimen simulated asbestos—containing ceiling tex

Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(1): 18-27

www.kiha.kr



[e]]]

20 BE - AT

(hlyw)

A QPYSHA] oAl Q] KTL L 073& #H=Eotod
Table 13} Zo] vigst &= W 250 mm x L
250 mm x H 10 mm 3719 EE=0] 25+3C, 4]
HE 80% ol dollAl 24417t Bt WHA|SE & @ ot
(25+3)C, A 5% 60% olote] FAH A 7Y o]
AL FASEY] A|FAE AZ51E). Figure 12 AZ9
AREE EE 9 AIFA ARRLE YERdT

2. A7 YH
1) 7|=54 B7t

& Aol ez sh= A gkl = 7714 o
S FHZ A o ASAA] HiFoll FFste] A= e
A Aot =EekeH W2 S8 viAkE RISk T
AAYSoltt. w2bA dAsHA9] s B Wil o
A B0 A 9] R0y Als Wiz St Aol
S5 & AFolAs T QlolA ABEAL Al
Al Ad PP -85S e V2B W A
AISFAAL, AR R FAT dAEE 712540 A
off 1AM TRt #EE 7= R A AlE 5F
< AT e R AASHT.

2) 95 Gt

Ad PgeiAe] s B7HE A8l Al A 3
o2 Alg AA= Figure 2()2 &t A Aol
W AGAE GABIAL A=A 95 kPal| V1€
LA BAMAZIEA FA] Wi9] 8715 0.8 pm 4

(a)

Figure 2. Photograph of (a) air erosion test equipment, and (b) blank specimen for performance evaluation of asbestos stabilizer
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Table 2. Durability evaluation conditions for asbestos stabilizer

Acceleration factor

Test conditions

Maintenance period

Humidity
Temperature
Humidity and Temperature

Temperature 25T, Humidity 95%RH
Temperature 60C, Humidity 50%RH
Temperature 60C, Humidity 95%RH

120 hours(5 days)
240 hours(10 days)
480 hours(20 days)
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Table 3. Basic properties of asbestos stabilizer products
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Asbestos stabilizer product

Test item Note
A B C D E
Solid(wt%) 10~12 12~15 10~12 16~18 14~16 KS M ISO 14680-3
Viscosity(sec) 10.19 10.28 9.56 12.08 11.30 ASTM D 1200
Density(g/cm?®) 0.99~1.03 1.08~1.09 1.07~1.11 1.17~1.20 1.08~1.12 KS M ISO 2811-1
pH 1.7 12.1 11.8 1.5 1.2 KS M 0011
. K: 72.0 K: 71.0 K: 67.1 Si: 90.1 K: 50.2
Mein component(wt%) g 955 §iog7  S:325  Na 811 St 430 XAF
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Figure 3. Durability evaluation results of asbestos stabilizer against humidity factor

Table 4. Calculation of asbestos scattering prevention rate by humidity test

Asbestos scattering prevention rate(%)

Products
After treatment After 5 days After 10 days After 20 days

A 86.6 84.0 74.9 65.2

B 86.3 84.7 75.3 64.0

C 82.7 80.7 73.2 66.1

D 90.0 89.0 81.5 74.6

E 89.4 88.1 81.7 74.7
Zashel, 7] 0.8 vjAlE HHe] S5t kol 9l 4 girk
BFSUEH= A S At &, S ARPFAHE S 3. 20 Cist M QPG StA| L1 H7t
AoHA19] 45 & ol =83t YIS A= A2 & Figure 42} Table 5941 H+= v} o], AH kY5t
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Figure 4. Durability evaluation results of asbestos stabilizer against temperature factor

Table 5. Calculation of asbestos scattering prevention rate by temperature test

Asbestos scattering prevention rate(%)
Products

After treatment After 5 days After 10 days After 20 days
A 87.0 8.7 85.1 81.7
B 8b.6 83.9 82.9 79.5
C 86.6 84.9 83.6 80.5
D 89.1 88.5 87.9 83.5
E 87.8 86.5 86.1 82.8
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Table 6. Calculation of asbestos scattering prevention rate by temperature and humidity test

QP Ui-td &7t A7 25

Asbestos scattering prevention rate(%)

Products
After treatment After 5 days After 10 days After 20 days
A 88.0 86.0 79.3 58.5
B 87.3 8.2 76.4 62.2
C 86.2 82.2 77.1 59.6
D 89.5 89.2 81.6 739
E 90.2 87.9 815 71.6
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Figure 6. Comparison of appearance of specimens maintained for 20 days under (a) single(humidity) and (b) complex
stress(humidity and temperature) conditions
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