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Characterization of Insulation Finish Material Using Inorganic

Wet Treatment Fly Ash

=A™ =2 . A 3, 4
Fstdt - MMSt - SME° - UASR

Hwa-Sung Ryu'" - Sang-Heon Shin?

- Sung-Young Song®

- Deuak-Mo Kim*

(Received November 4, 2019 | Revised December 3, 2019 |/ Accepted December 5, 2019)

In this study, a functional inorganic insulation as TiO, and inorganic wet fly ash were used to evaluate the physical
performance and thermal environment of an exterior finish that can improve the thermal environment of a building. The
performance evaluation of the finish was based on the KS F 4715 thin coating material and the thermal environment. When
TiO, was added, the physical performance was lowered at 10% or more, and the inorganic wet-treated fly ash increased the
physical performance by 10%. In the thermal environmental evaluation, the surface temperature reduction effect of the
inorganic wet-treated fly ash was low, but when used in combination with TiO,, it was effective to reduce the surface
temperature and the internal temperature. As a result, the optimum combination of TiO, and inorganic wet-treated fly ash
for thermal environment control was found to be optimal when 5% of each mixture was used.
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Table 1. Specification of acrylic emulsion

Color Solid content(%o) Viscosity(mPa -« S) pH(20C)
White 48 102 9.0
Table 2. Composition of binder(%)
Acrylic Butyl Antifoaming Ethylen Methyl
resin carbitol agent glycol cellulose
93.86 3.25 0.36 1.44 1.09
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Table 3. Size of dolomite aggregate

HISHO A E 5=
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Size(mm) | 0.6~085 | 025~0.6 | 0.1~025 | 0.075~0.1
Rate(%) 19.74 4078 13.16 2632
23 7159 ©E Axf
Jled HE ATHRME TIO2F 27149 &4 X2 S2to]of
ARl ME=ATOE MESIAC, £ Y= K A2 0f2f Table
44 PE Cf. Ti0= TIO 20| 99%0[2| AlefgE AE5IR2H,
LA

I|o{o] 3}ai™ mMe

25T

Table 52 ZICt,

Table 4. Functional insulation material

Items Color Density(g/cm’) Size(um)
TiO, White 3.8 0.3
Inorganic wet treatment
fly ash Grey 0.4 100
Table 5. Chemical composition of cenosphere(%)
S102 A1203 FCzO3 Kzo CaO MgO Na2O
60 36 1.8 0.3 1.3 0.3 0.3
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Table 6. Experiment process
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Experiment step

Evaluation index

(D Physical characteristics of
cenosphere + TiO, incorporation

Adhesion in tension
Freezing thawing
Water absorption coefficient

(2 Thermal environmental
characteristics of cenosphere +
TiO, incorporation

Surface temperature
Inner temperature
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Fig. 1. Speciment of adhesive in tension strength test
Table 7. Mixture
Items Acrylic emulsion TiO, Wet-processing fly ash Sand Methyl-cellurose Water
Plain 0
T5 1.5(5%)
T10 3(10%)
15 1.5(5%)
30 70 1.2 7.5
110 3(10%)
T5IS 1.5(5%) 1.5(5%)
T1015 3(10%) 1.5(5%)
T10110 3(10%) 3(10%)
*T: TiO,, I: Inorganic insulation material
StEIMAEIRIES| =27 2019 128 391
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Fig. 3. Adhesion in tension
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Fig. 4. Water absorption coefficient
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Fig. 5. Freezing and thawing
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Table 8. Internal and external temperature

| DR S &7t

Internal temperature(‘C) External temperature('C)
Items High Low High Low
temperature | temperature | temperature temperature
Plain 34.2 26.6 56.5 28.1
T5 30.1 26.1 52 343
T10 30.2 26.4 51.1 37.1
I5 335 273 55 282
110 343 27.2 55 283
T5I5 272 233 472 29.1
T5110 30.6 26.4 51 342
T1015 30.4 25.1 49 322
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Fig. 6. Internal temperature
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