Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.10.6816
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 10 pp. 6816-6822, 2015

Aelst o= o 43 B s Adel B AT

'SACiEn 2REHANT,

A Study on Insulation-Fire Proof Materials Using Silica Aerogels
Myung Ho Cho', Sungchul Hong”

'Division of Global Entrepreneurship, Hoseo University
2Depaltment of Convergence Technology for Safety and Environment, Hoseo University

e
(eI
:_

LI
_ﬂ;

e of
O

= =

2 o & dFAE V& Sekeg %ﬁ”oﬂ o3t WS fAsti GIA SIS 3 AT} ddlo]2AE o] &3
GdAE stk :LEV\ & TAfol]l o] &9 viRIgE o] §ste] Aujgloloi o] H3H SdaE ERAE A%
skt AAe] &3t mil = "%/HH}O]H(CMC carboxymethyl cellulose)9} Eofl EA4kA]7] A2]7} o] 24g o] &-3}o]
FHBIATE 271 0.048 g/on'®] WS Zte SUke HES FH|sta Ae)vt dojzds %%17‘174 0065 gerd] gzt
© GEREE AR AT o]FA AxE dEvt el $ Suas HE EG}Z]% st HEd o

e BT 7.4% T4 0.0315 WmKS] &7 %=8(thermal conductmty)g YeRATh Az 227} Oﬂoiil'“ Zetag 59
A ’\]tﬂoﬂ*ﬂ 362z7F Ut AAdS YEhdo] 9 S8ag HEd vgtd 2794 =2 U3 ss Bk
w

H

5 HEL Faol dele] FAYTOE ARALE UBRIE el A51on), Helot ool gl 9

AN e Aol s) W0 dsk] Be WSS ekl A s

rlr
!

{

Abstract In this study, silica aerogel-glass wool composites were developed for improvement of thermal conductivity
and overcoming the water adsorption of glass wool boards. Silica aerogel-glass wool composites were prepared by
glass wool and silica aerogel with liquid binder. Mixtures with binder were composed of CMC (carboxymethyl
cellulose) and silica aerogel for glass wool board. Silica aerogel-glass wool composite boards were had 0.065 g/cn’
density by impregnation silica aerogel where from origin glass wool board at 0.048 g/cm' density. Thermal conductivity
of silica aerogel-glass wool composites were 0.0315 W/mK (up to 7.4% thermal resistance) and fire penetration time
came to 362 seconds (up to 2.7 times stronger than origin glass wool board). In addition, hydrophobic aerogel
characteristics prevented the adsorption of water onto silica aerogel-glass wool composite boards that was good for

lightweight.
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Table 2. Basic properties of silica aerogel powder

Features AeroVa Aerogel

Particle Size < 20 pm

Pore Diameter 10mm (mean size)

0.04 ~ 0.10 g/em’

Bulk Density

Wetting Properties Super Hydrophobic
0.017 ~ 0.022 W/mK
600 ~ 800 m/g
> 90%

200 ~ 1,600 C

Thermal Conductivity
Surface Area

Porosity

Temperature Range

Flame Resistance Flame Retardant
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Table 3. Aerogel contents with the sample numbers
Sample No. GO Gl G2 G3 G4 G5

Aerogel contest
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Table 4. Conditions of fire resistance
Item Specifications
Sample Size 300 mm x 300 mm x 50 mm
Burner (Butane) 80  g/hr, 960 kcal, ~1,300 C
Test Time 10 min
Test Result Perforation

)
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Fig. 2. Flame penetration resistance test
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Fig. 3. Morphology of glass wool
(a) general glass wool
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Fig. 5. Density change on changes in aerogel contents
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Fig. 4. SEM images of glass wool
(a) general glass wool without aerogel (magn. 200 x) =
(b) glass wool with aerogel (magn. 200x) Aa 7} oojz Al AL J|EAQ AL} Z8
(c) glass wool with aerogel (magn. 1,000x) 9
(d) glass wool with aerogel (magn. 5,000x)
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Fig. 8. Hydrophobic characteristic on glass wool
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