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Synthesis of Well-Or dered Mesoporous Zr-P-Al Material
with Remar kable High Thermal Sability
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Abstract : A well-ordered mesoporous Zr- P-Al material with high thermal stability (up to 800 ) was synthe-
dzed ugng cetyltrimethylammonium bromide (CTAB) as template by hydrotherma synthes's together with a
two-step post-synthetic treatment. The samples were characterized by XRD , TEM and N adsorption methods.
It wasfound that the water amount in the starting gel system and the subsequent aging conditions greatly afect-
ed the structure of the material. With the g compostion of Zr(S0,), CTAB H,O=1 0.27 240 and aging at
80 for 4 h, a hexagona zirconium oxide sulfate was syntheszed , which presented better long-range order &-
ter treated with phogphoric acid slution. Further treated with AlCl; ©lution, a mesoporous materia with high
thermal stability was prepared. The fina materia had a high surface areaof 416 m?/ g, regular pores with nar-
row pore dze distribution and high pore volume &ter calcination at 700 . Even after calcination at 800 , the
materia still kept aBET areaof 227 m?/ g and the pore Sze distribution curve centered at 3. 2 nm. The interac
tion among Zr, P and Al was suggested to be reponsble for the therma stability of the mesoporous material .
Key words: zirconium , phogphorus, aluminium , mesoporous materia , post-synthetic treatment , thermal stabil-
ity , long-range order , hydrothermal syntheds
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M ZP Table1 The pore sructure parametersof different samples
Cdcination Surface Pore Pore
500 ) Sarmple temperature area volume dze
v . BET 8 m?/ g () (m% g) (cm¥ g) (nm)
462 m?l g, 0.357 cm*/ g. MzP 500 8 N -
A-MZP 500 462 0.357 2.9
: p/ po < 0.05 A-MZP 600 412 0.338 3.0
Al-MZP 700 416 0.314 2.7
2 © 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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