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Synthesis and photocatalytic activity of composite oxide derived from
Zn-Cu-Al ternary layered double hydroxides
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(1. School of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology, Yueyang 414006, China;
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Abstract: Zn-Cu-Al layered double hydroxides (LDHs) with different molar ratios of Zn-Cu-Al were prepared via ball
mill-hydrothermal method. Zn-Cu-Al composite metal oxide was derived from LDHS precursor by controllable
calcination. The Zn-Cu-Al-LDHs samples before and after calcination were characterized by XRD, SEM, TG/DTA and
BET measurements. The photocatalytic activity of the as-prepared samples was evaluated by photocatalytic
decolorization of methyl orange (MO) aqueous solution under the irradiation of the simulated sunlight. The effects of the
molar ratio of metal ion and calcination temperature on the structure, composition, morphology and photocatalytic
activity were investigated in detail. The results shows that a layered double hydroxide (LDHs) precursor is obtained under
initial molar ratio n(Zn):n(Cu):n(AL*") of 1:2:1, after calcination at 500 , which leads to a well-crystalline ternary oxide
7Zn0-CuO-ZnAl,0, photocatalyst with BET surface area of 70.1 m?%g and pore volume of 0.26 cm’/g. The maximum
photocatalytic decoloration rate of 25 mg/L methyl orange is 93.1% within 60 min under simulated sunlight irradiation at
0.5 g/L concentration of photocatalyst.
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5 Zn-Cu-Al-LDHs

Fig. 5 SEM images of uncalcined Zn-Cu-Al-LDHs (a) and samples calcined at 400

1

(b), 500

(c) and 600

Table1 BET and pore-structure data of samples uncalcinated and calcinated at different temperatures

(d)

Pore volume/

Sample No. Calcination temperature/ Sper/(m*-g ) Adsorption average pore width/nm (cmg )
1 Uncalcinated 54.8 9.0 0.12
2 400 72.0 10.4 0.19
3 500 70.1 14.7 0.26
4 600 40.9 16.9 0.17
Zn-Cu-Al-LDHs 400 500 600 N, -
N - N,
6 N, -
IUPAC 400
6(a)~(d) v H;
Plpo0.8 plpy 1 p Po 2~64 nm)
) 500
2~125 nm 14.7 nm
LDHs ( 600 16.9 nm
4)

ZnO (]
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