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Table 1. Physical properties of silica aerogels
Property Value Comments
Apparent Density 0.003-0.35 glcm® Most common density is ~0.1 g/cm®

Internal Surface Area 600-1000 m*/g As determined by nitrogen adsorption/desorption
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Table 1. Physical properties of silica aerogels

Property Value Comments

% Solids 0.13-15% Typically 5% (95% free space)

Mean Pore Diameter ~20 nm As determined by nitrogen adsorption/desorption (var(ijii;\i/i;r;
Primary Particle Diameter 2-5nm Determined by electron microscopy
Index of Refraction 1.0-1.05 Very low for a solid material

Shrinkage begins slowly at 500 °C, increases with inc. temperature.

0,
Thermal Tolerance to 500 "C Melting point is >1200 °C

Coefficient of Thermal

5 : . .

Expansion 2.0-4.0x 10 Determined using ultrasonic methods

Dielectric Constant ~1.1 For density = 0.1.g/cm’. Veery low for a solid material

Sound Velocity Through the For density = 0.07 glcm®. One of the lowest velocities for a solid
100 m/sec

Medium material
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Aerogel catalyst Reaction Reference
V,0s -TiO, Selective Catalytic Reduction [Schneider 1994-3] [17]
of NO with NH3 [Zegaoui 1996] [18]
Pt-TiO, Hydrogenation [Schneider 1994-1] [19]
Pd- TiO, Hydrogenation [Schneider 1994-2] [20]
SiO, - TiO, Epoxidation of cyclic olefins [Hutter 1995] [21]
Cu-ZrO,, Ag-ZrO, Methanol synthesis [Koeppel 1998] [22]
Fe,0s, Al,Os Fisher-Tropsch synthesis [Bianchard 1982] [23]
SiO, - TiO, Photocatalitic oxidation of [Ahmed 1995] [24]
Fe(CN); in water
Nb,Os C4 Hydrocarbon [Maurer 1993] [25]
isomerization
MgO Alkene isomerization [Sun 1999] [26]
TiCls-Al,O3 Ethene polymerization [Fanelli 1989] [27]
Ru-SiO, Synthesis of N,NDiethylformamide [Schmid 1999] [28]
from COg,
H, and diethylamine
BaO+6Al,03 Methane combustion [Arai 1991] [29]
CuO Nitrophenols degradation [Bandara 1996] [30]

osmivg %y 8-3
4 Fischer-Tropsch  iss1g sl pailed so 59yl Bk 10 cdls Gilisio yy ol a5 oo oyl b i3l
3 ooy axslu Joibl b oo 5y J5 < 30 CONOB)2.6H20 1,5 bwsi yelivo ol gl 19515 090 08 5 18
3 om Ogiior B 3yl 4 g i Jgibl Sl 398 Ll ph Cod S5 s g0 00lol NS gitol
S1hd wyge 4 LS a5 wad o (LU (TEM) (gy0me (S9! oS S pgbad (g 0 b Lol STy
BIT g BET jauid slo gy 8515 929 o jladio 4 diws ol (339w @30 41 b (0956 50-70 jhad b)3
S ecdls 5l oolisun! pla 5 J3s,! Bodaww 0L 5 Jodsi ooy Jodiige o) (b cooline o5 w0 (LS
S 255950 Iy wet oLkl b Fischer-Tropsch sty fy Jixd eole G 595Gl ol gy (o83 ¢
128055 bl g8 EUbl el Y guamo 4255 By iy JB b s and 10 51 Gy o1)5 suael
o oliiel .l o yalkene -1 g 4 Co-Cr1 s oy uud s 740 31 Liow (J59,) Babiw 4o cdLS
4 azgi b gl Bodaw 0,0 Shawsi (SLal gy JUl 51 (Lbb s job & azel (p| &5 Conl bl (po

L8] et o Jodose g diwgms o 4 9 STy (gums dww A

S5 azis -4
o 9 GHxd o )l (gl axgi BB 5L SO Lad jo gy il aawly a4 @ale g BLad lge udg
Glp o bl S a o 1y ol U5yl Bodaw Glad Camd g jlioe )l Oleogas oS oo Sl


www.SID.ir

7P

o
N <
931 (oo g 3i3 il S (oudof ra/pX

P T e T

9 wolais! sla oyl (Guay93 ouiS g b by (Al b oyl (Ble §98 sla oyl 5O coli
329Gl crored SLaS 5 cnl A0S o wds (gl adly 0ole K leie 4 (65 guolS Slowlone Carivo oy ]
b S luno Cawl Hlasly o Sl 4> 50 800 sgus slod U )l Bl 51 g Blad «(yjg Samw o gl
S 05 31 (S D ooliuwl 595U Jolo b g 595U olgis 4 T 51 45 90 uly S35l ke 3L 5
Fischer- (iis1g)o 9501 glgie 4y Il b o gludl J3g,50- Wk 51 oolisius! o gommiby iy 39 a5 o)
saidd iiSTy 638 o 4y 593Gl cpl 5l ooliwl 45 cowl ools oLlid b iulejT .cuwl Tropsch
b oT @ljlee 45 950 /93l cdly b dlgo 09,5 cul addgi 00,5 o0 Co-Cas aiye 31 slo (n59,ue0 4 COsHo
Boebow (owaiin 12! Colild a5 wis 3l wilgi (oo 9l S 5 b 0lge wur (M5 S gil b (F0g331 51 eolisiu!

B (0 (s S couiig yiy gabus 10 Logas 1) o 4 sl 691g0 s WS lw 9 S5,

&0

[1] URL: http://castore.mib.infn.it/ Ihcb/aeropictures.html

[2] URL: http://stardust.jpl.nasa.gov/photo/aerogelbrick.jpg

[3] URL: http://www.kp.dIr.de/WB-RS/Erstarrung/web_eng/Feing_eng.html

[4] URL: http://edu.bzlogi.hu/anyagkivalasztas/ashby/frame.htm#s0001.htm

[5] Yaghmaee M.S., Kaptay G. (2000) Proceeding of microCAD Conference, Applied Chemistry section, Miskolc,
Hungary, 87-92.

[6] Sing K.S.W., Everett D.H., Haul R.A.W., et al. (1985) Pure and Appl. Chem, 57: 603-619.

[7] Weast R. (1963) Handbook of Chemistry and Physics,44.ed. The Chemical Rubber Pub. Co. Cleveland. pp.646.
[8] Lowell S., Schields J.E. (1998) Powder Surface Area and Porosity, 3. ed. Chapman and Hall, New York, pp.17.

[9] Rodriguez R.F., Linares S.A. (1986) Microporous structure of activated carbons as revealed by adsorption
methods. In Chemistry and Physics of Carbon (PA Thrower, ed.). Dekker, New York, NY, Vol. 21. pp. 2-146.

[10] URL: http://eande.lbl.gov/ECS/aerogels/saphoto.htm

[11] URL: http://science.nasa.gov/newhome/headlines/ms ad04feb99_1a.htm

[12] URL: http://www.kalwall.com/main.htm

[13] Golob P. (1997) Current status and. future perspectives for inert dusts for the control of stored product insects,
Journal of Stored Products Research 33: 69-79.

[14] Schwertfeger F., et al. (2001) US Patent 6,280,744, issued 28.08.2001.

[15] Irina Smirnova. Ph.D..thesis, Technical University of Berlin, 2002

[16] Brian C.Dunn, Paul Cole, Daniel Covington, Matthew C. Webster, Ronald J. Pugmire, Richard D. Ernst, Edward
M. Eyring , Naresh Shah, Gerald P. Huffman, “Silica aerogel supported catalysts for Fischer-Tropsch synthesis”
Applied Catalysis A: General 278 (2005) 233-238

[17] Schneider 1994-3 M. Schneider, G.D. Duff, T. Mallat, M. Wildberger, A. Baiker, J. Catal. 147, (1994), 500

[18] Zegaoui 19960. Zegaoui, C. Hoang-Van, M. Karroua, Appl.Catal.B 9, (1996), 211

[19] Schneider 1994 -1 M. Schneider, M. Wildberger, M. Maciejewski, D. Duff, T. Mallat and A. Baiker, J. Catal.,
148,(1994), 625.

[20] Schneider 1994-2 H. Schneider, S. Tschudin, M.Schneider, A. Wokaun, A. Baiker, J. Catal. 147, (1994), 5

[21] Hutter 1995 R. Hutter, D.C.M. Dutoit, T. Mallat, M. Schneider and A. Baiker, J. Chem. Soc., Chem. Commun.,
163, (1995).

[22] Koeppel 1998 R.A. Koeppel, C. Stoecker, A. Baiker, J. Catal. 179, (1998), 515

[23] Bianchard 1982 F. Bianchard, J.P. Reymond, B. Pommier, S.J. Teichner, J.Mol.Catal. 17, (1982), 171

[24] Ahmed 1995 M.S. Ahmed, Y.A. Attia, J. Non-Cryst. Solids 186, (1995), 402

[25] Maurer 1993 S.M. Maurer, D. Ng, E.I. Ko, Catal.Today 16, (1993), 319

[26] Sun 1999 N. Sun, K.J. Klabunde, J.Catal. 185, (1999), 506

[27]Fanelli 1989 A.J. Fanelli, J.V. Burlew, G.B. Marsh, J. Catalysts. 116, (1989), 318

[28] Schmid 1999 L. Schmid, M. Rohrer and A. Baiker, Chem. Commun 21, (1999), 2302

o


www.SID.ir

7p OF 2 (o g 343 (il S5 (el of

[29] Arai 1991 H. Arai, M. Machida, Catal.Today 10, (1991), 1
[30] Bandara 1996 J. Bandara, J. Kiwi, C. Pulgarin, G.M. Pajonk, J.Mol.Catal. A 111, (1996), 333

P T 1= el el

el gl g ey =T


www.SID.ir

