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Abstract 

Photocatalysts of titanium dioxide (TiO2) doped with different percentages of iron were synthesized via microwave at 180 °C, with two different 

times, 2 min and 10 min. Temperature, pressure, and power change were analyzed. Important changes were mainly observed in the pressure 

conditions. The synthesized photocatalysts were characterized using: scanning electron microscopy (SEM), X-ray diffraction (XRD), specific 

surface area (BET), and UV-vis diffuse reflectance spectroscopy. The presence of nanoparticles was observed; furthermore, anatase crystalline 

phase of TiO2 was the only found. A study of the photocatalytic activity for discoloration acid blue dye 9 (AB9) with UV light was performed, and 

it was compared with the commercial photocatalyst Degussa P-25, being the best result a total discoloration of dye at 45 min of reaction using the 

TiO2 photocatalyst undoped synthesized at 2 min. The iron doping did not show an improvement in the photocatalytic activity, and it was also 

observed that the time of synthesis considerably influences in the photocatalytic activity, with best efficiencies at minor synthesis time. 

Keywords: Doping of TiO2; heterogeneous photocatalysis; microwave synthesis. 

Resumen 

Fotocatalizadores de dióxido de titanio (TiO2) dopados a diferentes porcentajes de hierro fueron sintetizados vía microondas a 180 °C a dos tiempos: 

2 min y 10 min de síntesis, en los cuales se analizó el cambio de temperatura, presión y potencia. Se observaron variaciones importantes, 

principalmente en las condiciones de presión. Los fotocatalizadores sintetizados fueron caracterizados usando: microscopía electrónica de barrido, 

difracción de rayos X, área superficial específica y espectroscopía UV-vis de reflectancia difusa. Se observó la presencia de nanopartículas; además, 

la fase anatasa cristalina de TiO2 fue la única encontrada. Se realizó un estudio de la actividad fotocatalítica para la decoloración del colorante azul 

ácido 9 con luz UV, la cual se comparó con el fotocatalizador comercial Degussa P-25, teniendo como mejor resultado una decoloración total del 

colorante a 45 min de reacción con el fotocatalizador de TiO2 sin dopar sintetizado a 2 min de reacción. El dopaje con hierro no presentó una mejor 

actividad fotocatalítica; además, se observó que el tiempo de síntesis influye considerablemente en la actividad fotocatalítica, teniendo mejores 

eficiencias en el menor tiempo. 

Palabras clave: Dopaje de TiO2; fotocatálisis heterogénea; síntesis vía microondas. 
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Experimental 

Microwave assisted synthesis 

 0% Fe 0.05% Fe 0.25% Fe 1% Fe 

2 minutes B2T180 0.05%Fe2T180 0.25%Fe2T180 1%Fe2T180 

10 minutes B10T180 0.05%Fe10T180 0.25%Fe10T180 1%Fe10T180 

Source: Author’s own elaboration. 

 

Characterization 

α

Photocatalytic activity 
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Results and discussion 

Microwave Reactor 
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Figure 1. Conditions of temperature, pressure, and power within the microwave reactor; a) photocatalyst 1%Fe2T180, b) photocatalyst 
1%Fe10T180, C) photocatalyst B2T180 and d) photocatalyst B10T180. 

Source: Author’s own elaboration. 

 

X-Ray Diffraction (XRD) 
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Figure 2. X-ray diffractograms of photocatalysts; a) 2 min of synthesis and b) 10 min of synthesis. 

Source: Author’s own elaboration. 

Specific surface area (BET) 

ḉ
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Compound Specific surface area (m2/g) 

B10T180 95.0 

B2T180 105.7 

0.05%Fe10T180 103.5 

0.05%Fe2T180 110.3 

0.25%Fe10T180 105.6 

0.25%Fe2T180 113.3 

1%Fe10T180 129.8 

1%Fe2T180 117.2 

Source: Author’s own elaboration. 

Scanning electron microscopy (SEM) and EDS 

 

Figure 3. SEM micrographs to 100 000X resolution: a) photocatalyst B10T180, b) photocatalyst B2T180, c) photocatalyst 

1%Fe10T180 and d) photocatalyst 1%Fe2T180. 

Source: Author’s own elaboration. 
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Figure 4. Images of EDS; a) photocatalyst B2T180, b) photocatalyst 1%Fe2T180 and c) photocatalyst 1%Fe10T180. 

Source: Author’s own elaboration. 

 

UV-vis diffuse reflectance spectroscopy 
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Figure 5. UV-vis diffuse reflectance of the synthesized photocatalysts; a) 2 min of synthesis and b) 10 min of synthesis. The direction 

of the vertical dotted line indicates only the order of the samples. 

Source: Author’s own elaboration. 

 

Photocatalytic activity 
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Ẑ

 

Figure 6. Graph of discoloration of the dye AB9 with synthesized photocatalysts; a) 2 min of synthesis and b) 10 min of synthesis. 

Source: Author’s own elaboration. 

Conclusions 
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