(TEOS)
(NH *OH" NaOH HNO ) ( )
(CPC)

KEY WORDS: Catalyst support, Perlite, Specific surface area, Sylanization, Nanoporous.

L]

+E-mail: akarimi@tabrizu.ac.ir



(-OH)

Si-OH 1

'(CPC) @ [ ] pH
( )

:@ , (TEOS)
CPC)
( ) ( \ (Si0)
( Q : (HO) (AL,Os)

Si-OH [

NaOH

www.SD.ir



°C

°C

°C

CPC : A NaOH

Leo VP 1455  (SEM)

(BET)
Micromeritics Gemini 2375
X
CuKa D5000 Semens
FTIR (= 0=, )

FTIR Tensor 27

pH

HNO

TEOS

(CPC)

Leo VP 1455

(TEOS)

(NH "OH

TEOS

TEOS



4 I
(kg/m®)
/ (mm)
/ pH
/ (Si0y)
/ (ALO3)
/ (Na,0)
/ (K,0)
/ (Ca0)
/ (Fe;03)
I (MgO)
\ / /
4 Si-OH R
’ . HO
! R | R
4 | /1
Si-OH
Si-OH
o) si.on \__OR NENY ~OH
S st + R
t/ |1 —> /]
Si-OH
\ J
L]
SEM
NaOH) (HNO )
(NH, OH
NaOH HNO

(-OH)

FT
Si-OH

(Si0)

(Si—OH)

(SN)
(-OR)

(Si—-O-Si)

pH

FTIR



(BET)

XRD

XRD . (MCM-41)



(HNOs)

(NaOH)

(NH,"OH)

(NH/OH) )

SBET

VPore

/ Dioo

NH,"OH"

XRD

p6émm

s/

v



[1] Hagen,J., “Industrial Catalysis: A Practical Approach”, 2rd Ed., Wiley-VCH. Weinheim Co.
pp. 15-100 (2006).

[2] Haki,G.D., Rakshit,S.K.,Developments in Industrially Important Thermostable Enzymes: A
Review, Bioresource Technol., 89, p. 17 (2003).

[3] Fagain, C., Enzyme Stabilization-Recent Experimental Progress, Enzyme Microb Technol., 33,
p- 137 (2003).

[4] Kim, H., Jung, J.C., Yeom, S.H., Lee, K.Y., Yi, J, Song LK.Immobilization of a
Heteropolyacid Catalyst on the Aminopropyl-Functionalized Mesostructured Cellular Foam
(MCF) Silica, Mater. Res. Bull., 42, p. 2132 (2007).

[5] Reshmi, R., Sanjay, G., Sugunan, S.,Enhanced Activity and Stability of a.-Amylase Immobilized
on Alumina, Catal Commun., 7, p. 460 (2006).

[6] Kahraman, M.V., Bayramoglu, G., Kayaman-Apohan,  N., Gungor, A.,a-Amylase
Immobilization on Functionalized Glass Beads by Covalent Attachment, Food Chem., 104,
p. 1385 (2007).

[7] Zhao, X. S., Bao, X. Y., Wanping, G., Lee, F. Y4 Imoobilizing Catalysts on Porous Materials,
Materials Today., 9, p. 32 (2006).

[8] Naik, S.P., Sokolov, I.,Room Temperature Synthesis of Nanoporous Silica Spheres and
Theirformation Mechanism, Solid State Communt, 9, p. 1 (2007).

[9] Zukal, A., Thommes, M., Cejka, J.,Synthesis of Highly Ordered MCM-41 Silica with Spherical
Particles, Micropor. Mesopor. Mater., 104, p. 52 (2007).

[10] Dai, Z., Bao, J., Yang, X., Ju;uH.;A Bienzyme Channeling Glucose Sensor with a With
Spherical Particles, Mesopore: Biosens. Bioelectron., 23, p. 1070 (2008).

[11] Kataoka, S., Endo, A., Harada, A., Inagi, Y., Ohmori, T., Characterization of Mesoporous
Catalyst Supports on Microreactor Walls, App. Catal. A-Gen., 342, p. 107 (2008).

[12] Ma, H., He, J., Evans, D.G., Duan, X., Immobilization of Lipase in a Mesoporous Reactor
Based on MCM-41, J. Mo. Catal. B-Enzym., 30, p. 209 (2004).

[13] Brinker, C.J., Sehgal, R., Hietala, S.Z., Deshpande, R., Smith, D.M., Loy, D., Ashley, C.S.,
Sol-GelStrategies for Controlled Porosity Inorganic Materials, J. Membrane Sci., 94, p. 85
(1994).

[14] Burggraaf, A.J., Cot, L., “Fundamentals of Inorganic Membranes Science and Technology”,
Elsevier Co., (1996).

[15] McCool, B.A., Hill, N., Dicarlo, J., DeSisto, W.J., Synthesis and Characterization of
Mesoporous Silica Membranes Via Dip-Coating and Hydrothermal Deposition Techniques,

J. Membrane Sci., 218, p. 55 (2003).



[16] Zhao, D., Huo, Q., Feng, J., Chmelka, B.F., Stucky, G.D.,Nonionic Triblock and Star Diblock
Copolymer and Oligomeric Surfactant Syntheses of Highly Ordered, Hydrothermally Stable,
Mesoporous Silica Structures, J. Am. Chem. Soc., 120, p. 6024 (1998).

[17] Pang, X., Tang, F., Morphological Control of Mesoporous Material Susing Nexpensive Silica
Source, Micropor. Mesopor. Mat., 85, p. 1 (2005).

[18] Brinker, C.J., Sehgal, R., Raman, N., Schunk, P.R., Headley, T.J., Polymer Approach to
Supported Silica Membranes, J. Sol Gel Sci. Techn., 2, p. 469 (1994).

[19] Alkan, M., Do, M., Surface Titrations of Perlite Suspension, J. Colloid Interf. Sci., 207, p. 90
(1998).

[20] Kaya, C., Tuna, A.L., Ashraf, M., Altunlu, H., Improved Salt Tolerance of Melon (Cucumis
Melo L.) by the Addition of Proline and Potassium Nitrate, Environ. Exp. Bot., 60, p. 397
(2007).

[21] Homolka, L., Lisa, L., Nerud, F., Basidiomycete Cultures. on Perlite Survive Successfully
Repeated Freezing and Thawing in Cryovials without Subculturing, J. Microbiol. Meth., 69, p.
529 (2007).

[22] Khavazi, K., Rejali, F., Seguin, P., Miransariy M., Effects of Carrier, Sterilization Method, and
Incubation on Survival of Bradyrhizobium Japonicum in Soybean (Glycine Max L.)
Inoculants, Enzyme Microb Technol, 41, p./780 (2007).

[23] Hosseini, S.N., Borghei, S.M., Vossoughi, M., Taghavinia, N., Immobilization of TiO, on
Perlite Granules for Photocatalytic Degradation of Phenol, App. Catal. B- Environ., 74,
p- 53 (2007).

[24] Torabi, S.F., Khajeh, K.,©Ghasempur, S., Ghaemi, N., Ranaei Siadat, S.O., Covalent
Attachment of Cholesterol Oxidase and Horseradish Peroxidase on Perlite through
Silanization: Activity, Stability and Co-Immobilization, J. Biotechnol., 131, p. 111 (2007).

[25] Vacassy, R., Flatt;:R.J:; Hofmann, H., Choiy, K.S., Singhy, R.K., Synthesis of Microporous
Silica Spheres, J. Colloid Interf. Sci., 227, p. 302 (2000).



