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® In 1932, Kistler synthetized the silica aerogels.

@ Description:

® “Open, cross-linked silica structure with a high fraction
of void with extremely fine pore sizes” [,

® “A low-density open cell foam with large internal void
space” [2],

The aerogel are versatile materials that are
synthesized using the Sol-Gel method at low
temperature 1,
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® Based on the hydrolysis and condensation of
the precursors.

= Sols: Solution with colloidal particles suspended

= Gel: Its formed by an interpenetrating networks.
o Solid phase/Solvent phase

® Advantage: Control the pore-solid
arquitecture 4
= Mesoporous of 2-50nm
= [norganic or Inorganic/Organic framework




® Used to synthesized different materials as:
= Silica based materials
= Non-silica based materials
= Biological materials
= Porous materials

= Optical materials
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® Determine the type of material and its
characteristics.

= Xerogel:
o The drying process is done by an evaporation method.

= Aerogel:
o The drying process is done by supercritical techniques.
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Reference: Soleimani-Dorcheh, A. & Abbasi, M.H. Silica aerogel; synthesis, properties and charcterization. Journal of Materials Processing
Technology.2008. 199. pp.10-26.
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® The aerogels exhibits 1+ 2] :

Very high surface area

Low refraction index

Low thermal conductivity

Low sound velocity

Visible transparency

High acoustic impedance
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XEROGELS

Some applications for this material are [1.6.71 :

Filters and membranes

Insulation transparent
glazing

Acoustic delay lines
Thermal insulation tiles

Oxide ceramic
Cherenkov radiation precursors
detectors

Biochemistry area

Catalyst supports o Enzyme’s encapsulation,
especially lipases .
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® In 1934, Pavel Cherenkov observed the effect of a
blue glowing of radioactive materials in liquids.

® The phenomenon was explained by llya Franc and Igor
Tamm.

® The Cherenkov radiation can be used to measure the
speed and direction of particles traveling in a
medium.

@ This effect is used to study the production of
particles during collisions, cosmic rays detections and
distinguishing between different types of neutrinos
and electrons 1.
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® The speed of light in a medium is less than the speed of light in
the vacuum.

= According to that, the refraction index (n) is always greater than 1.

= This makes possible that a particle’s speed exceeds the speed of light
traveling in the same media [7- 81,

© When a charged particle travels in a media, a radiation is
produced as a continuous spectrum.

= For example, if a charged particle travels in water (as a media) the
water molecules can be excited and photons are emitted to return to
their ground state.

= Because the speed of the particle is higher than the light in the water
a continuous flow of photons are emitted with a constructive
interference to form a visible blue glow, the Cherenkov effect - 8]

The Cherenkov effect is used to determine the momentum,
direction and magnitude of radiation emissions [7: 8]
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The objective of this investigation is the
development of a novel technique to
perform and enhance the synthesis and aging
of the aerogel to maximize their straight
and superficial area to capture the particles
produced during the Cherenkov radiation
effect.




SYINTEDID

@ Commonly, the aerogel are composed by inorganic networks of metals
and semimetal oxides nanoparticles, as silica but organic aerogels
could be synthesized.

= For example, resorcinol-formaldehyde aerogels are the most common
organic aerogels [21 .

® Hydrophobic silica aerogels could be synthesized principally by two
methods.

= Use of Tetramethoxysilane (TMOS) or Tetraethoxysilane (TEOS) as a
precursor.

o The removal of the alcohol at high temperature produces a hydrophobic gel.

o The hydrophobicity of the material could be enhancing using Hexamethyldisilazane
(HMDS) at temperatures over 200°C [6] |

= The other method is using TMOS or TEOS in the gelling or co-gelling process
with a silicon precursor that contains at least one non-polar side group (€] as
SI_CHg.
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@ At the beginning:

= Used a modification of
Stober- Fink-Bohn
Method.

Table 1. Batch composition for the silica synthesis by means of the
hydrolysis of TEOS in an alechol {methanol or ethanol) in the presence
of an amine, or ammonium hydroxide, as catalysts, with and without
DDW in the synthesis media. and at two temperatures (300 °[K] and
323 "[K]).

TEOS DDW NH,OH Amine MeOH EOH T
Sample [ml]  [ml] [ml] [ml] [ml]  [ml] [°K]

TObs2-50 (.25 ] 0 2.0 0 10 323

Tohs2-25 (.25 ] {0 2.0 {a 10 300

TOhs2-50 0.45 ] 0 2.5 0 10 323

Tohs2-25 045 ] 0 2.5 0 10 300 e

68C-25 (.50 1.5 2.0 ] 10 ] 300

TOE-25 2.40 ] 6.0 ] 30 ] 300

a21-25 1.5 ] 6.6 ] 30 ] 300
Rogue-Malherbe, R. Marquez-Linares, F. Del Valle, W. Thommes, M. Ammonia (o 81 as (Bar e 1000 nm) (o) FOba2 25 s (Bar — 500wy
Adsorption of Nanostructured Silica Materials for Hydrogen Storage and other Teoy 10a, AEAS CoOAy G Ay o e T ews, e

Applications. Journal of Nanoscience and Nanotechnology.2008. 8. pp.1-10
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® Aging Time:
= Few hours to Weeks

48 hours Aging

Gelation time

/

168 hours Aging
(1 week)
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® Xerogel ® Aerogel

= Dried at 70°C
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® From February 2008 we are synthesized and aging some
samples to be drying as an aerogel, xerogel or by
evaporation at room temperature.

Synthesis Reagents (at different
Molar Quantities) Gelation | Aging | Pretreatment | Drying

Catalvtic | Precursor | Process Time Process

aovent

“ [Ammine) | ([Silico
g l Mot
- Source)
E F |.. |
e = Leroge
= | EtOH TEA Uncovered | Nane %
A hiaurs (70°C)
NH.0H ':TD”E';E' Weeks o — Gl
atally re-dried at
H- 0 - Aerogd

Coverad i &




N CRLOINGED

@ 1. Chaput, F. Lecomte, A. Dauger, A. & Boilet, J.P. Preparation and Structure of
Aluminosilicate Aerogels. Chemistry of Materials. 1989. 1. pp. 199-201.

® 2. Mulik, S. Sotiriou-Leventis, C. & Leventis, N. Time-Efficient Acid-Catalyzed
Synthesis of Resorcinol-Formaldehide Aerogels. Chem. Mater. 2007. 19. pp. 6138-
6144.

® 3.Pierre, A.C. & Pajonk, G.M. Chemistry of Aerogels and Their Applications. Chem.
Rev. 2002. 102. pp. 4243-4265.

® 4. Dunn, B. & Zink, J.l. Sol-Gel Chemistry and Materils. Acc.Chem. Res. 2007.
40(9). pp. 729.

@ 5.Soleimani-Dorcheh, A. & Abbasi, M.H. Silica aerogel; synthesis, properties and
charcterization. Journal of Materials Processing Technology.2008. 199. pp.10-26.

® 6.Rassy, H.E. Buisson, P. Bouali, B. Perrard, A. & Pierre, A.C. Surface
Characterization of Silica Aerogels with Different Proportions of Hydrophobic
Group, Dried by the CO, Supercritical Method. Langmuir. 2003. 19. pp. 358-363.

@ 7. Is there an equivalent of the sonic boom for light? [Available On-line at]
http://math.ucr.edu/home/baez/physics/Relativity/SpeedOfLight/cherenkov.html

@ 8. Cherenkov radiation [Available On-line at]
http://www.physics.upenn.edu/balloon/cerenkov radiation.html

® 9. Cherenkov [Available On-line at] http://hyperphysics.phy-
astr.gsu.edu/hbase/relativ/einvel.html

@ 8. Marquez-Linares, F. & Roque-Malherbe, R.M.A. Synthesis and Characterization of
Large Specific Surface Area Nanostructured Amorphous Silica Materials. J.
Nanoscience and Nanotechnology. 2006. Vol.6, 1-5

® 9. Roque-Malherbe, R. Marquez-Linares, F. Del Valle, W. Thommes, M. Ammonia
Adsorption of Nanostructured Silica Materials for Hydrogen Storage and other
Applications. Journal of Nanoscience and Nanotechnology.2008. 8. pp.1-10







