.M

‘@ Elastomers and Composites Vol. 46, No. 1, pp. 29~36 (March 2011)

dm

& Rk X2t 427t oo 2E IR

2Ms.-2 Y-BFET-MMET
Qlfrhetal sshg oot At St al At AR S, TARE A E AT 2
Hrd (20119 1€ 129), 4420114 14 209), AASEL (20114 1€ 26%)

Introduction to Thermal Insulating Materials and Silica Aerogels

Jinho Hong, 11 Kim*, Ju Ho Yun**, and Sang Eun Shim'

Department of Chemical Engineering, Inha University
253 Yonghyundong, Namgu, Incheon, S. Korea 402-751
*The WCU Center for Synthetic Polymer Bioconjugate Hybrid Materials, Department of
Polymer Science and Engineering, Pusan National University, Pusan 609-735 Korea
**Enviromental Materials & Components R&D Center,
Korea Automotive Technology Institute, Chungnam 330-912 Korea
(Received January 12, 2011, Revised January 20, 2011, Accepted January 26, 2011)

Q 2F: &4 (thermal insulating materials) &= £]5-9] &%of #&slo] Yo & &Aoo} itz I &S
HA23} 317 93k AR do AL, BAL i A4S 43} k] 7149 E8S =Y & Y= ARE DIt}
ol st ddAl= AF A S vlEste] AEAk ¢ T 2 AF3E 5 B okl theFsiAl AREE AL Utk
E3] A7} oo] 2 A ojHl nA|HY e AAEEE ] IadA|E wo| AgE o] ghv) kx| uk e 71 A A
FER Q) 71EY AAE diAs=E Yo Aol Atk Eaex s ddAel tial] avletar 2 S i
9= o apdaAE e A7) ofo]Z A ois) thET)

ABSTRACT : The term 'thermal insulating materials' describes a class of materials which can improve the thermal efficiency
by reducing the thermal conduction, convention and radiation between the inside and outside of the system. As a thermal
insulating material, numerous industrial applications are possible including the automobile, aerospace, aviation, and petro-
chemical. Especially, the silica aerogel, with their superior thermal insulating behavior, has been widely used as thermal
insulating materials. Because the mechanical properties of the silica aerogel cannot meet the industrial demand, use of
the silica aerogel is limited. This article aims to review the thermal insulating materials and silica aerogel, and to introduce
the silica aerogel/polymer composites.

Keywords : thermal insulating materials, silica aerogel, thermal insulation, polymer composite.
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Table 2. Precursors, Solvents, and Catalysts Used in Sol-gel
Reaction’
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TMOS EtOH/water  HCl
MTMS MeOH/water  Oxalic acid, NH,OH
PEDS Ethyl acetate HF
PEDS EtOH/water  HF

PFAS/PEDS EtOH/water = HF

MTES CH2Cl12/water TFA

TMOS Ionic liquid HCO,H

TMOS Aceton/water HCO,H

TMOS MeOH/water CH3;CO,H/NH,OH

TMOS EtOH/water =~ HNO3/H,SO4/0xalic acid
TMOS MeOH/water NH4OH/HCI

TMOS EtOH/water =~ NH4OH/HCI

TEOS EtOH/water ~ HCI PEG
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Figure 3. Water droplet on hydrophobic silica aerogel.4
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Figure 6. SEM morphology of silica aerogel/epoxy composite (a)
at low magnification, and (b) at low magnification.
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