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Abstract: T his paper mainly deals with three synthesis pathways of ordered mesoporous metal oxides,
including the charge density matching approach, neutral template approach and ligand-assisted tem
plate approach. T hen the synthesis mechanism, researching status of some ordered-mesoporous metal
oxides, such as orderedmesoporous Al, Zr, Ti, Mn, Nb metal oxides etc, and their applications are re-
viewed as well Finally, the developing direction of orderedmesoporous metal oxides in the future is

pointed out.
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Table 1 Surface area and average pore size of mesoporous alumina with different surfactants
Pore size ( Barrett Joyner Surface area/
T emplate Surfactant formula Reference
Halender method) /nm (m?+ g™l
Tergitol 15-S-9 Ciris[ PEO] o 3.3 490 [ 8]
Tergitol 15-5-12 Cir1s PEO] 12 3.5 425 [8]
Triton % 114 CsPh[ PEO] 3.6 445 [8]
Pluronic 64L [PEO] 15[ PPO] %[ PEO] 13 2.4 430 [8]
Pluronic 123P [ PEO] 20[ PPO] o[ PEO] 20 10.3 487 [11]
Caproic acid Cs COOH 2.1 530 [ 10]
Lauric acid C;;COOH 1.9 710 [12]
Stearic acid C17COOH 2.1 700 [10]
CTMABr C16N(CH3) 4Br 10 407 [13]
CTMAB+ palmitic acid CiN(CH3)4Br + C;5COOH 2.7 810 [12]
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Table 2 Alkylation of +naphthol with 4tertbutylstyrene '®
Catalyst I-Naphthol 4 eButyl styrene p-Alkylated product o-Alkylated product
None 34.0 61.2 0 0
Sz” 31.7 57.1 7.4 0
MSzZ** 19.3 44.1 15.1 10. 1
Reaction conditions: O 15mol + Naphthol,0 3mol 4-+ Butyl styrene, t= 6h, T= 126 130C
* Standard sulfated zirconia
% % Mesoporous sulfated zirconia
23
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Fig 2 Schematic representation of possible pathways for the synthesis of mesostructured

niobium oxide under a ligand assisted tem platin g m echanis m!24]
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Table3 Variation of pore size of NbTMS with chain length of surfact ant' ™
Surfactant chain length d( 100) / nm U nit cell /nm Pore size / nm Wall thick ness / nm
12 2.8 323 2.2 1. 04
14 3.3 3.82 2.7 1.11
16 3.6 417 2.9 1.27
18 4.0 4.60 3.3 1.30
18+ 2TM B 4.5 518 3.9 1.28
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Table 4 The synthesis of mesoporous transition met al oxide'®”!

Name Inorganic precursor Surfactant M esophase Synthesis route
WO; (NH4)¢H,W 04 (C,TMA)Br Lamellar hexag onal S+ I-
Sh, O3 K[Sb(OH)¢] (CTMA) Br Lamellar hexagonal St I
FeO FeCl* 4H,0 CisH330S03H Lamellar S I
PbO Pb(NO3)» CisH330S03 H Lamellar hexagonal S- I+
MgO Mg(NO3) CpHs0PO3H, Lamell ar S- I+
CoO Co(NO3) 2 CpHsOPOsH, Lamell ar S- It
V105 CTAV (CnTMA)CI Hexagonal S+
TaOs Ta(OEt) s CigH3oN Hexagonal soP
n0 Zn(CH3C0OO0), * 2H,0 CH3(CH;,) nNH, Lamellar ST I
NiO NiCl,* 6H,0 C12H,50S03Na Lamell ar S- I+
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