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Preparation and characterization of Fe-C-TiO,
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Abstract: Fe-C-TiO, photocatalysts were prepared by calcination of rutile TiO,, glucose and FeC,O4 in argon
atmosphere, and the photocatalytic properties of Fe-C-TiO, with H,0, photocatalysis were also studied by using atrazine
as model pollutants. The results indicate that the calcination temperature has great effects on the constituent(carbon
coating and existing form of Fe) and photoactivities of Fe-C-TiO,, the carbon coating of Fe-C-TiO, calcined at 673 K is
approximately 2.5%, and iron element is in the form of a-Fe,O; which has high catalytic activity. Atrazine can be
degraded with H,0, photocatalyzed by Fe-C-TiO, under visible irradiation, the degradation ratio reaches 99% after
reaction for 45 min, and the degradation efficiency is evidently higher than that of the TIO-R. The fluorescence spectrum
analysis indicates that the reaction process is not limited to the generation of hydroxyl free radical (-OH) in the system.
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Fig. 1 XRD patter of rutile TiO, photocatalyst
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Fig. 3 XRD patterns of TIO-R, C-TiO, and Fe-C-TiO,
prepared at 673 K
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Table 1 Relative characteristics and parameters of catalyst samples under different preparation conditions

m(TIO-R):m(FeC,0y):

Specific surface area

Extraction rate/%

Sample . w(C)/% Crystalline phase
m(CgH,0¢) (BET)/(m™g ) Fe(Il)  Fe(lD)
TIO-R - 30 - - - Rutile TiO, (R)
Fe-TiO, (673 K) 10:1:1 24 - 0 2.04 R, a-Fe,0;
Fe-C-TiO, (673 K) 10:1:1 26 2.53 0.42 2.53 R, a-Fe,0;
Fe-C-TiO, (773 K) 10:1:1 22 1.28 0.24 1.68 R, a-Fe,0;, Fe,TiOs
Fe-C-TiO, (973 K) 10:1:1 6 0.6 0.06 0.33 R, a-Fe,0;, Fe,TiOs
Fe-C-TiO, (1 173 K) 10:1:1 2 0 0.06 0.18 R, a-Fe,0;, Fe,TiOs

B 6 C-TiO,fil Fe-C-TiO, If] SEM %
Fig. 6 SEM images of C-TiO; (a) and Fe-C-TiO, (b)
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Fig. 7 UV-Vis absorption spectra of different photocatalysts
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Fig. 8 Photocatalytic degradation results of atrazine under

condition of Vis/H,0, and different photocatalysts
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