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Preparation and Photocatalytic Properties of the Octahedral ZnGa,0O, Crystallites
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Abstract: The octahedral ZnGa,0, crystallines were synthesized using a EDTA complexation sol-gel process
including the zinc acetate and gallium oxide, with the ethylenediamine tetraacetate for complexing agent. The
crystalline phase, compositions, morphology, microstructure of the ZnGa,0, are characterized by Thermogravimetry
and Differential Scanning Caborimetry (TG-DSC), X-ray diffraction (XRD) and Scanning Electron Microscopy (SEM)
measurements. Results indicate that the single crystalline of ZnGa,0, with the octahedral structure can be obtained
at calcining temperature of 700 “C from 4 h to 6 h; The preparation process of ZnGa,0, with the octahedral structure
is controlled by the generating rate of ZnO. The degradation of rhodamine B shows that octahedral ZnGa,0,

crystallites have good photocatalytic performance.
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Fig.2 SEM and TEM images of the ZnGa,0, crystallines prepared at 700 °C under different calcination time
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Fig.3 (a),(c) TEM images of the single crystalline of
ZnGa,0, calcined at 700 °C for 6 h; (b),(d)
SAED images of the the single crystalline
of ZnGa,0, calcined at 700 °C for 6 h
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Fig.4 Thermogravimetric-differential thermal analysis
(TG-DSC) curves of the gel precursor
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Fig.5 Degradation curve of the ZnGa,0, catalysts

calcined at different time
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Fig.7 Relationship between In(Cy/C) and UV irradiation
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Tab. 1 Parameter and linear kinetic equation of photocatalytic reaction

Initial concentration C, / (mg-L™) Calcination time / h K. Pseudo-first order kinetic equation
10 4 0.054 32 In(C,/ C))=0.054 32:+0.128 83
10 6 0.035 07 In(Cy/ C)=0.035 07:+0.105 53

Note: Cy: initial equilibrium concentration of rhodamine B, C;: the reaction concentration of rhodamine B,

K.: pseudo-first-order rate constant.
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