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Template-Free hydrothermal synthesis of mesoporous MgO nanostructures and their 
application in water treatment
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The unique size and shape-dependent properties of nanomaterials have simulated many investigators to develop more simple 
and inexpensive routes to fabricate morphology controllable nanomaterials. Herein, we demonstrate an environmentally 

benign route to synthesize the Mg(OH)2 nanostructures with morphologies of nanowires and microflowers composed of 
nanoplates based on the simple hydrolysis reaction of Mg(CH3COO)2, without using any additives, surfactants and substrates. It 
is found that the reaction medium has played a crucial role in the morphological tailoring of the nanostructures of the precursor. 
The high polarity of water molecules favors the polar growth of the precursor, resulting in the formation of nanowires with a 
diameter of 80 nm, whereas a mixed water-ethanol medium with lower degree of polarity leads to the formation of microflowers. 
Moreover, the Mg(OH)2 (brucite) could be transformed to MgO (periclase) by heat treatment via a topotactic transformation. 
After thermal treatment, the wire-like and flower-like morphologies could be maintained, except the formation of porosity, which 
is due to thermal decomposition of Mg(OH)2 and releasing of H2O. Both the mesoporous MgO nanowires and microflowers show 
superior ability of adsorbing organic dye in the polluted water treatment.
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