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1. Introduction – Today the removal of heavy metals in wastewater is a topic of great interest in the field 

of science and technological development. It is known that numerous metals such as chromium, mercury, 

lead, copper, cadmium, manganese, etc. are significantly toxic and the probable health effects caused by 

the ingestion of these elements are known, for example, the various liver conditions [1–4]. Chromium, 

like all transition metals, can exist in numerous oxidation states [5]. The most stable and frequent species 

of this metal, trivalent chromium, and hexavalent chromium, have different chemical properties. 

Chromium (VI) is a strong oxidizing agent and, in the presence of organic matter, is reduced to chromium 

(III). In this sense, heterogeneous photocatalysis gained increasing attention in latest years, due to the 

interesting applications in several areas, which include environment remediation, energy production and 

photocatalysis of chemical reactions [7–9]. HAp has also application for environmental remediation, as it 

can be employed as metal removal; moreover, it has the capability of effectively adsorbing organic 

molecules its surface [4,6,9]. These are some reasons that position hydroxyapatite as a potential 

photocatalyst. 

 

2. Experimental – Hydroxyapatite (HAp) was 

synthesized by the sol-gel technique, using a green 

chemistry reaction and low energy cost by incorporation 

of calcium nitrate, calcium phosphate and sodium 

hydroxide, maintaining a constant pH of 10 at room 

temperature. The chemical and morphological 

structures of the materials obtained were investigated by 

scanning electron microscopy (SEM), UV-Vis 

spectroscopy, determination of the surface area by the 

BET method and the photodegradation of chromium VI 

in aqueous phase (40 ppm) was evaluated under 

irradiation with UV light and a comparison was 

obtained with the TiO2 catalyst. 

 

3. Results and Discussion - The effect of varying the 

initial Cr (VI) concentration on the degree of reduction 

is represented in figure a, considering a variation from 5 

to 50 mg / L of Cr (VI) in the aqueous solution at pH 2. The results show a lower efficiency for 50mg / L 

in this experiment it was observed that the solution is cloudy, this indicates that it increases the 

absorbance of the solution so that the photocatalyst does not receive most of the UV light on its surface 

and is not excited in the same way [25]. The total reduction was completed at 20 min in the case of 5mg / 

L. Figure a show the initial reduction rate, calculated for different initial Cr (VI) concentrations and the 

highest rate of rapidity is carried out for 10mg L-1 of initial Cr (VI) concentration showing 62% 

efficiency compared to 40 and 50 mg L-1. In the case of the initial concentration of Cr (VI) at 5mg / L it 



is not possible to analyse this phenomenon because the reduction is faster, and its behaviour describes a 

second order kinetics. 

 

To compare the photocatalytic behavior of the proposed HAp photocatalyst, TiO2 commercial (Degussa 

P-25) was evaluated using the conditions of the best results of that material. The results showed in Figure 

b show that HAp behavior is evidently superior for the Cr (VI) photoreduction than that obtained using 

the reference photocatalyst. 

 

4. Conclusions - Hydroxylapatite is able to catalyze the 

reduction of Cr(VI) to Cr(III) in the presence of 

ultraviolet light, presenting better performance than the 

TiO2 catalyst. The effect of the mass of the 

photocatalyst indicates that with 100 mg / 200 mL the 

highest yield is obtained. 
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