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Ordered mesoporous materials have been w

idely used as an excellent nanoscale-engineere

d materials for various applications due to thei

r superior properties such as high specific surf

ace area, large pore volume, uniform pore dia

meter and stability for recyclability. 

In addition, transition metal oxides (TMOs), 

especially binary and ternary TMOs are 

promising materials for a range of potential 

applications in catalysis, chemical sensing, 

adsorption, separation, magnetic devices and 

energy conversion and storage; solar cells, 

lithium ion batteries, and supercapacitors due 

to their higher reversible capacity and better 

structural stability than single metal oxides [1].  

Among transition metal oxides, copper oxid

e (CuO) is the one of the attracting materials o

wing to its abundance, low cost, nontoxicity, e

nvironmental friendliness, and chemical stabili

ty [2,3]. Moreover, it is generally used in purif

ication of hydrogen production and known to h

ave the high catalytic activity. However, it is w

ell known that CuO generates by-products, and

 its high reaction temperature consumes large e

nergy during the H2 purification. To overcome 

these disadvantages, we adopted mesoporous 

CuO and TMOs with expecting synergistic eff

ects. Therefore, we synthesized several ordere

d mesoporous binary transition metal oxides 

(BTMOs) based on CuO via nano-replication 

method. 

In a hard templating method, the cubic Ia3d

 mesoporous silica KIT-6 was prepared to synt

hesize ordered mesoporous CuO and CuO-bas

ed mesoporous binary metal oxides. The prepa

red mesoporous transition metal oxides were s

ynthesized via incipient wetness impregnation 

method, calcined in air and characterized by p

owder X-ray Diffraction (XRD), nitrogen adso

rption-desorption isotherm analysis, and scann

ing electron microscopy (SEM). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 The low angle and high angle powder 

X-ray diffraction (XRD) patterns of 

mesoporous single metal oxides (MOx, M: Cu 

Ni, Co, Mn). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 The low angle and high angle powder 

X-ray diffraction (XRD) patterns of CuO-

based mesoporous mixed metal oxides 

(CuMOx, M: Ni, Co, Mn). 
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