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ABSTRACT

In recent years, porous materials have started to be used commonly in
industrial processes. Therefore, numerous research/development studies are
performed on porous materials today. Porous materials are further classified as
microporous, mesoporous, and macroporous materials.

Being heavily studied in recent years, aerogels, which are known as the lightest
solid in the world, are one of those porous materials. Aerogels are silica-based
solids which resemble sponges and they are obtained with the exchange
between air and the liquid inside the material. They were first synthesized by
Kister in 1931. 99.8% of aerogels is composed of air. It is thus they have low
density, high porosity, high surface area, and a low thermal conductivity
coefficient. Thanks to the lowness of thermal conductivity coefficient, aerogels
are 39 times better insulators than the most advanced fiber-glass insulating
materials.

Aerogels can be synthesized from several materials. Silica is one of the most
commonly used materilas in the production of aerogels. Silica-based aerogels
are generally synthesized, by employing a sol-gel method, from silicon
alkoxide, tetraethyl orthosilicate (TEOS), tetramethyl ortosilicate (TMQS),
polyethoxydisiloxane (PEDS), etc. In this communication, Fuller's earth, which
has not been used before, will be used. Fuller's earth is a type of kaoline
produced by the exchange of aqueous aluminum silicates. Sol-gel method is
easy to apply in laboratory conditions. It is becoming more popular for large-
scale production schemes. Sol-gel method is comprised of 3 phases. In the first
phase, sol is being prepared with silica source and gelation is obtained with the
action of a catalyst. The second phase is known as “ageing”, which bestows the
solidness and robustness to the aerogel. The third phase is drying in order to
prevent accumulation of gelous structure.

Aerogels produced with silica-based sol-gel method reportedly have a high
porosity. In this study, it is expected to have a higher porosity by employing a
material that has not been used before, and to synthesize an aerogel having
less thermal conductivity coefficient. Relevant research will reveal the optimum
mixing time, drying temperature, and the amount of material for the
production of the aerogel. Provided that expected results are acquired, the
aerogels produced might have applications in the fields like paints, plastics,
and textiles as insulating materials.
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Figure 1. Production of the aerogel.

Fuller's earth, the lightest solid in the world, the best insulation.
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OZET

Son yillarda gozenekli malzemeler endustri alaninda oldukca yaygin olarak
kullanilmaya baslanmisti. Bu nedenle gunimuzde gdzenekli malzemeler
uzerinde bir cok ar-ge calismasi yapilmaktadir. Gozenekli malzemeler
mikrogozenekli mezogozenekli ve makrogozenekli malzemeler olarak
siniflandirilmaktadir.

Son yillarda Uzerinde pek cok calisma yapilmis gdzenekli malzemelerden bir
tanesi dunyanin en hafif katisi olarak bilinen aerojellerdir. Aerojeller, madde
icinde bulunan sivinin hava ile degisimi sayesinde elde edilen adeta slngeri
andiran silika bazli kati maddelerdir. Kister tarafindan ilk defa 1931 yilinda
sentezlenmistir. Aerojellerin %99,8" i havadan olusur. Bu da onlarin dusuk
yogunluklu yuksek gbézenek yapili, yiksek alanli ve distk termal iletkenlik kat
sayili olmalarini saglar. Termal iletkenlik katsayisinin disik olmasi aerojellerin
en gelismis fiber-glass yalitim malzemesinden 39 kat daha iyi yalitkan
olmalarini saglar.

Aerojeller cesitli maddelerden sentezlenebilir. Silika, aerojel Uretiminde en sik
kullanilan maddelerden bir tanesidir. Silika aerojeller genellikle sol-jel yontemi
ile silikon alkoksit, Tetraetil ortosilikat (TEOS), Tetrametil ortosilikat(TMQOS),
Polietoksidisilokson (PEDS), gibi maddelerden sentezlenmektedir. Bu projede
daha 6nce denenmemis olan fuller topragi kullanilacaktir. Fuller topragi, sulu
alUminyum silikatlarin degisimiyle olusan kaolindir. Sol-jel yontemi laboratuvar
kosullarinda uygulamasi kolay olan bir metottur. Buyuk olcekli Gretimler icinde
kullanimi yayginlasmaktadir.  Sol-jel yontemi 3 basamaktan meydana
gelmektedir. Ilk asamada silika kaynagi ile sol hazirlanarak katalizor ile birlikte
jellesme meydana getirilir. ikinci asama vyaslandiriima olarak adlandirilir.
Aerojele katiliginin ve saglamhginin kazandirildigi basamaktir. Uclincli asama
ise jel yapisinin birikmesini 6nlemek amaciyla yapilan kurutmadir.

Silika bazli sol-jel yontemi ile Uretilen aerojellerin, yapilan arastirmalar sonucu
gozenekliliklerinin  yuksek oldugu saptanmistir Bu projede daha &nce
denenmemis bir madde secilerek daha fazla gézenek sayisi elde edilmesi, buna
bagli olarak termal iletim katsayisi daha disiuk aerojel sentezlenmesi
beklenmektedir. Yapilan calismalar ile aerojel Uretimi icin optimum karistirma
suresi, kurutma sicakligi ve madde miktar belirlenecektir. Beklenen sonuclarin
elde edilmesi durumunda, olusturulan aerojeller, boya, plastik ve tekstil
sanayide yalitim malzemesi olarak kullanilabililecektir.
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Sekil 1. Aerojel Uretimi .

Anahtar Kelimeler

Fuller Topragi, Dinyanin en hafif Katisi, en iyi yalhtim.



