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Surface and Pore Structure Modification of Mesoporous Nano-Zirconia Zeolites

LIU Xin-Mei XING Wei YAN Zi-Feng*
(State Key Laboratory of Heavy Oil Processing, CNPC Key Laboratory of Catalysis, University of Petroleum, Dongying 257061)

Abstract: Mesoporous nano-zirconia zeolite was synthesized by solid-state reaction-surfactant templating coupling
method. Herein, solvent extraction could be used to take out the structure templates from zeolite pores because
the interaction between skeletal Zr-O-Zr structure and PEO surfactants is very weak. Results indicated that nano-
zirconia samples synthesized with solvent extraction borne even developed mesoporous structure and higher sur-
face area but samples produced by calcination had micropore structure and higher thermal stabilities. SEM
showed that the ordered apparent structure of the nano-zirconia samples could be stable even calcined at higher
temperatures. It can be concluded that surface area and mesopore structures of nano-zirconia zeolites might be

effectively modified by different template-extraction.
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Fig.1 IR spectra for samples before and after washing
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Fig.2  Adsorption/desorption isotherms of zirconia washed
with different methods
W: washed by water, E: washed by ethanol,
C1: calcined at 350 °C , C2: calcined at 500 °C
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Table 1 Surface area and pore structure of zirconia washed with different methods
Sample BET / (m?-g™) Pore volume / (cm*-g™) Pore diameter / nm Pore wall / nm
Zr-PEOS-W Precursor 295.8 0.202 8 2.95 2.63
Calcined at 350 °C 294.6 0.202 9 2.85 2.54
Calcined at 500 °C 149.4 0.149 9 4.02 4.49
Zr-PEOS-E Precursor 456.3 0.4553 3.67 1.71
Calcined at 350 C 366.4 0.363 3 3.68 2.07
Calcined at 500 C 94.48 0.164 3 6.78 7.09
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Fig.3 TGA curves of zirconia washed with different

methods
A1, A2: weight; B1, B2: weight loss rate
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Fig.4 Mesopore distribution of zirconia washed with
different methods
W: washed by water, E: washed by ethanol,
C1: calcined at 350 °C, C2: calcined at 500 °C
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Fig.5 SEM photos of zirconia washed with different
methods
(a), (b): not calcined, (c), (d): calcined at 350 °C
(a), (c): washed with ethanol,
(b), (d): washed with water
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Fig.6  Mechanism for zirconia synthesis with different template-extraction method
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