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Abstract
BiOBr microspheres with hierarchical morphologies (BiOBr-MicSphe) has potential application in heterogeneous pho-
tocatalysis for decontamination of water and air. For this reason, the synthesis, characterization an evaluation of photo-
catalytic activity of these materials become important. In this article, BiOBr-MicSphe were synthesized using different 
ranges of reaction temperature (120–200 °C) and reaction time (12 h – 24 h). Samples grown at 145 °C and 18 h showed 
the higher photocatalytic activity on gallic acid degradation. Morphological properties, chemical composition and struc-
tural analysis revealed that sample with higher photocatalytic activity exhibited a microspherical morphology with pure 
BiOBr tetragonal phase. Besides, adsorption-desorption analysis showed a smaller pore diameter for sample grown at 
145 °C and 18 hrs. The results showed that the reaction temperature has a strong influence on the different properties of 
the material, affecting the photocatalytic activity.
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1. Introduction
Currently, wastewater treatment using new technol-

ogies such as advanced oxidation processes (AOP’s) for 
toxic organic removal is under continuous study. The het-
erogeneous photocatalysis is found among the most prom-
ising and efficient AOPs to control environmental pollu-
tion, due to its demonstrated efficiency in the degradation 
and mineralization of a wide range of organic compounds. 
Heterogeneous photocatalysis is a process based on the 
utilization of light energy to activate a semiconductor, 
which modifies the rate of a chemical reaction without be-
ing involved itself. The semiconductor can be activated 
using artificial radiation or solar radiation.1,2 The most 
used semiconductor in the industry today is titanium di-

oxide (TiO2) Evonik P-25. It offers the benefits of being 
inert, inexpensive, stable and non-toxic.3 However, due to 
its wide band gap of 3.2 eV, this material can only absorb 
light energy in the UV region, which is only around a 5% 
of the solar spectrum. This makes TiO2 relatively unattrac-
tive for wastewater treatment, since it cannot be activated 
by natural solar radiation.4–6 TiO2 has been modified to be 
efficient under visible light using different strategies; how-
ever, the increases in photocatalytic efficiency is mini-
mum.7–9 Therefore, nowadays most of research that is con-
ducted in the field of photocatalysis, has moved to the 
development of new materials that are active under visible 
light.10,11

Recently, the family of bismuth oxyhalides (BiOX, 
X=Cl, Br, I) has been investigated for their photocatalytic 
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properties under visible radiation with favorable results.12 
Among them, bismuth oxybromide (BiOBr) has shown 
promising results.13,15 BiOBr has exhibited greater photo-
catalytic activity than the commercialized Evonik P25 un-
der UV radiation.16

BiOBr have been previously synthetized by several 
methods, such as hydrolysis, hydrothermal, solvothermal, 
microwave, microemulsion and ionothermal.17–23 Howev-
er, among all available procedures, the solvothermal meth-
od appears as one of the most promising, due to the higher 
photocatalytic activity of the obtained materials.24

In recent years, several authors have reported the 
synthesis of BiOBr microspheres by solvothermal method. 
In 2008 J. Zang et. al.25 grew BiOBr micropheres at 170 °C 
and 6 h. Samples showed a visible light induced photocat-
alytic activity for the degradation of methyl orange (MO). 
In 2011 J. Xu et. al.,26 using solvothermal method at 180 °C 
and 12 h, synthesized BiOBr microspheres. The prepared 
BiOBr catalysts exhibited of pure tetragonal phase, which 
removed nearly 100 % of RhB from solution after 60 min 
under simulated solar light irradiation. The high photoac-
tivity was attributed to its relatively large specific surface 
area and efficient absorption of visible light. Finally, in 
2012, Y. Huo et. al.,25 reported the synthesize of BiOBr mi-
crospheres at 160 °C and 12 h. The authors determine that 
the high photocatalytic activity of BiOBr material for 
rhodamine B (RhB) degradation under visible-light irradi-
ations could be ascribed to the strong light absorbance 
with the light multi-reflection, the efficient separation of 
photo-generated electron–hole pairs, the high crystalliza-
tion and the large surface area.

All these works reported the obtainment of BiOBr 
microspheres under single conditions; however, the influ-
ence of using different temperatures in the solvothermal 
synthesis on the properties and photocatalytic activity of 
these materials has not been reported yet. Besides, consid-
ering the high photocatalytic activity of BiOBr, it is neces-
sary to standardize the experimental conditions (reaction 
temperature and reaction time) of solvothermal synthesis, 
to obtain a reproducible method which enables to extend 
the synthesis and application to an industrial scale. The in-
terest in using this material is also because it can be ob-
tained in the form of spheres with Hierarchical structures. 
These structures allow the increase of the surface area of 
the material, increasing the efficiency of the photocatalytic 
system. In this work, it is further shown that these can be 
obtained using temperatures below 150 °C.

The aim of this work is to determine the optimum 
values of temperature and reaction time for the solvother-
mal synthesis of BiOBr microspheres with Hierarchical 
structures, to obtain the highest photocatalytic activity. 
The standardization of conditions (temperature and reac-
tion time) were developed using response surface method-
ology (RSM).27–32 In addition, the obtained materials from 
standard conditions were characterized to understand the 
influence of the temperature and time of solvothermal 

synthesis, on gallic acid photocatalytic degradation. Gallic 
acid (model compound) was selected as a representative 
phenol structure present in agro-industry wastes such as 
winery wastewaters.33, 34 This compound is responsible for 
the inhibitory effects on microbial activity in biological 
treatment systems, generally used for the treatment of 
these wastewaters. 35,36

2. Experimental
2. 1. Preparation of BiOBr Materials

BiOBr Microspheres (BiOBr-MicSphe) were ob-
tained by solvothermal synthesis. The synthesis of materi-
als was performed using a solution of ethylene glycol 
(Merck 99.5%) with concentration 0.1 M of KBr (99.0% 
Merck), was added to a solution of ethylene glycol with 
concertation 0.1 M of bismuth nitrate pentahydrate 
(Bi(NO3)3 × 5H2O (99.0%, Sigma-Aldrich). The mixture 
was stirred at room temperature and then poured into to 
an autoclave reactor. The reactor was heated using the ex-
perimental design displayed in Table 1. After the reaction 
times has elapsed, the reactor is cooled down at room tem-
perature, for each experiment. The solids were separated 
by gravity filtration and washed with distilled absolute eth-
anol and water. The BiOBr materials obtained were dried 
at 60 °C for 24 hours.

2. 2. Response Surface Modeling
The solvothermal synthesis of BiOBr was carried out 

with the response surface methodology (RSM) using the 
software MODDE 7.37–40 The multivariate analysis was a 
composed central circumscribed design (CCC) which is 
based on a factorial design of two level with 3 central points 
and 4-star points.27–32 The central point was coded as zero 
and determined in triplicate to statistically validate the de-
terminations assuming homoscedasticity of variance.

The variables evaluated simultaneously were the 
temperature (ranging from 120 to 200 °C) and reaction 
time (from 12 to 24 hours). This procedure allows stand-
ardization of the experimental conditions (reaction time 
and reaction temperature) for the synthesis of BiOBr mi-
crospheres by solvothermal process. The statistical valida-
tion was performed by ANOVA test with a confidence lev-
el of 95%.

2. 3. Characterization
The materials that exhibited the higher and lower 

photocatalytic efficiency were selected for characterization 
further. The morphologies of materials were observed by 
scanning electron microscopy (SEM, JEOL JSM-6380). 
Additionally, transmission electron microscopy (TEM) 
using a JEOL JEM 1200 EX-II. The particles size were de-
termined by using a laser diffraction particle size analyzer 
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(Microtrac Model S3500). Chemical composition of the 
samples was measured by means of energy dispersive 
X-ray spectroscopy (EDS). Micromeritis TriStar II porosi-
ty analyzer measured the specific surface area (BET) and 
the pore size distribution of the materials. The composi-
tion of products was examined by means of X-ray diffrac-
tion (XRD) in a diffractometer Bruker D4 with X-ray 
source of Cu Kα (λ = 1.5406 A). Thermogravimetric meas-

urement (TGA) were determined with a thermobalance 
model TG209 F1 Iris. Fourier transform infrared (FTIR) 
spectra were obtained using a Nicolet Nexeus spectrome-
ter. UV-visible diffuse reflectance absorbance (DRS) was 
determined with a Perkin Elmer Precisely Lambda 35 UV/
Vis spectrophotometer.

2. 4. Photocatalytic Efficiency Measurements
The photocatalytic efficiency was evaluated on gallic 

acid degradation under simulated solar radiation using a 
xenon lamp (VIPHID 6000 k, 12 W) with spectral range 
between 380–900 nm.41 The tests were made in the system 
of Figure 1, the photocatalytic assays were done in 250 mL 
of acid gallic aqueous solution (20 mg L–1) adding 0.025 g 
of the photocatalyst. The reaction mixture was maintained 
at room temperature and the pH was fixed at 4.5. Before 
the light was turned on, the solution was kept in dark for 
40 min to reach the absorption-desorption equilibrium. 
Subsequently, solution was irradiated during 60 min and 
sampling was done every 5 min until 20 min, then every 10 
min to complete the 60 min of photocatalytic reaction.31 
Remaining gallic acid was determined by absorption 
measurements at 264.5 nm by means of UV-vis spectro-
photometry (Shimadzu UV-1601PC). From the photocat-
alytic activity measurements samples that exhibited the 
higher and lower activity were selected for further charac-
terization.Figure 1. Experimental system used during the photocatalytic as-

says.

Figure 2. SEM and TEM images of BiOBr obtained for 18 h and 145 °C
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3. Results and Discussion
3. 1. Characterization of (BiOBr-MicSphe)

The SEM and TEM analyzes of the BiOBr-MicSphe 
are shown in Figure 2. The spheres shown correspond to 
those obtained at a lower temperature (145 °C). The syn-
thesis method used to obtain this type of material is effi-
cient and does not produce another type of morphology 
different to the spherical one, as shown in the microscopy 
of Fig. 2a and Fig.2b. BiOBr-MicSphe diameter varied 
from 7.0 to 1.5 μm (Fig. 2f) and its consistency in the inte-
rior is completely porous (Fig. 2a). It is important to men-
tion that, a smaller particle size promotes separation and 
migration of the photogenerated electron-hole pairs, im-
proving the photocatalytic activity.42

All the synthesized spheres presented hierarchical 
structures composed of sheets that are interlaced in inside, 
generating a structure highly porous and with greater sur-
face area in comparison to smooth structures. On the oth-
er hand, an analysis of SEAD (selected area electron dif-
fraction) of the sphere shown in Fig. 2d was performed. 
The diffraction pattern (Fig. 2c) showed the following 
crystalline planes (101), (202) and (303), characteristic to 
phases corresponding to BiOBr. Other phases were not 
found in the analyzes so it is concluded that all the spheres 
are constituted BiOBr tetragonal type. The above argu-
ment is reinforced with the XRD analyzes (Fig. 3) where 
the phases found for the spheres obtained at 145 °C corre-
spond to tetragonal BiOBr.

The XRD pattern of the BiOBr-MicSphe synthetized 
at 145 °C and 217 °C, are shown in las Fig. 3a and Fig. 3b, 
respectively. BiOBr synthetized at 145 °C, exhibited tetrag-
onal structure according to the reference JCPDS Card 01-
078-0348. No impurity peaks or presences of other phases 
were observed. In contrast, BiOBr-MicSphe synthesized at 
217 °C shows a mixture of two phases. The first one corre-
sponding to the tetragonal BiOBr (JCPDS Card: 01-078-
0348), and the second one ascribed to the cubic phase of 
Bi2O3 (JCPDS Card: 01-077-0374). From the XRD pattern, 
the average size of crystallite (D) can be estimated by using 
the Scherrer’s equation as follows:43

						       (1)

where λ is the wavelength of X-ray radiation (λ = 0.15406 
nm, for copper), K is the Scherrer’s constant (K = 0.94), θ 
is the Bragg angle, β is the half width full maximum of the 
peak.42 The average crystal size for samples grown at 145 
°C and 217 °C were 14.2 nm and 40.7 nm, respectively. The 
observed difference in the crystallite sizes, is a conse-
quence of the different applied temperature during the 
growth process, since it is well-known that higher temper-
atures result in bigger crystal size.

The presence of Bi2O3 can be a consequence of the 
increased temperature during the BiOBr fabrication pro-
cess. The solvent of the reactants is ethylene glycol which is 

a coordinator agent that prevents premature hydrolysis of 
bismuth nitrate in nitric acid in the solvothermal synthesis 
of BiOBr (Eq. 2).30

						       (2)

At low temperature, reacts slowly with water and 
bromide, forming the BiOBr and releasing the ethylene 
glycol (Eq. 3). 

   						       (3)

whenever the temperature increases in autoclave condi-
tions, nitric acid dissociates and acts as a strong oxidizing 
agent, consuming halides, and transforming the Br–1 in Br2 
(Eqs. 4 and 5):

						       (4)

						       (5)

Equation 3, shows that the reaction releases H+ ions, 
whereas that in Eqs. 4 and 5 the reactions consume H+. 
Some works have reported that under acid condition the 
synthesis of BiOBr is favorable, whereas to basic pH BiOBr 
materials are poor in halogen.44 Thus, as the temperature 
rises the pH increases favoring the formation of Br2 and 
leading to less bromide ions (Br–) ions available. In this 
way, once bromide ions are consumed, Bi3+ reacts with O2 
to form Bi2O3.This information is supported by the quali-
tative analysis of chemical composition by EDS (supple-
mentary material (Fig.S1)).

On the other hand, Figure 4 shows the thermograms of 
BiOBr obtained at 145 °C and 217 °C of the materials that 

Figure 3. XRD patterns and BiOBr obtained for 18 h at a) 145 °C 
and b) 217 °C.

a)

b)
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shown the higher and the lower photocatalytic activity, re-
spectively. It can be clearly seen a loss of weight in a multistage 
process, where the decomposed products are not stable inter-
mediates for both cases. Both thermograms show that the 
materials suffer weight loss during the analysis. Between 40 to 
300 °C, no significant decrease in weight is observed (about 
5%), which is associated with the loss of water of hydration.

It can be seen from the curve corresponding to  
BiOBr obtained at 145 °C (Fig. 4a), that close to 600 °C the 
material has a first significant weight loss, which may be 
generated by the thermal decomposition of the micro-
spheres monoxide bismuth (BIO) and Br2 (Eq. 6)

The second and last significant weight loss of this 
material occurs at 900 °C, which may be ascribed to the 
decomposition of BiO in Bi2O3 and metallic bismuth (Eq. 
7). A total reduction of 46% of weight is observed from 300 
°C to 900 °C.46–50 

						       (6)

						       (7)

In the case of sample obtained at 217 °C (Fig. 4b), 
weight loss starts at 400 °C and only a 35% of weight re-

duction is observed at 900 °C. These results show that Bi-
OBr synthesized at 217 °C could be more thermally stable 
than the material synthesized at 145 °C. This higher ther-
mal stability exhibited by BiOBr synthesized at 217 °C is a 
consequence of the presence of Bi2O3, which is known to 
be more stable for a wide range of temperatures.46,47

The BJH isotherm of the materials synthesized at 145 
°C and 217 °C are shown in Fig. 5. The sample obtained at 
145 °C exhibit irreversible type IV adsorption isotherms 
with an H3 hysteresis loop confirming the mesopore 
structure.48 In addition, pore size distribution is around 14 
nm, as shown in Fig. 5a (inset). In contrast, the material 
synthesized at 217 °C exhibits a type II isotherm character-
istic of a non-porous material, this material does not ex-
hibit a porous morphology (Fig. 5b).

Figure 4. TGA-DTA profile of BiOBr obtained for 18 h at a) 145 °C 
and b) 217 °C.

a)

b)

Table 1 shows the average values of textural proper-
ties of the synthesized materials obtained at different reac-
tion temperatures, determined by nitrogen adsorption at 
77 K. The higher value of surface is in relation with the 
high catalytic activity showed by BiOBr material with mi-
crospheres morphology, since it is known that higher sur-
face area favors the catalytic activity.49

Table 1: Values of textural properties of BiOBr materials prepared at 
18 h reaction using 145 °C and 217 °C, respectively.

	Temperature	 BET	 Pore diameter	 Pore Volume
	 °C	 m2/g	 (nm)	 (cm3/g)

	 145	  19	 14	 0,05
	 217	    3	 60	 0,05

Figures 6a and 6b show the FTIR spectra of BiO-
Br-MicSphe synthesized at 145 °C and 217 °C, respectively. 
Spectrum of pure BiOBr microspheres (material obtained 
at 145 °C), exhibits two bands around 3500 and 1600 cm–1, 
which are attributed to OH symmetrical stretching and 

Figure 5. adsorption-desorption isotherms of BiOBr obtained for 
18 h at a) 145 °C and b) 217 °C.

a)
b)
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scissoring vibrations, due to adsorbed water.50,51 The ab-
sorption bands located at 512 cm–1 and 770 cm–1 are as-
cribed to the stretching vibrations of Bi-O (Fig. 5a). Sig-
nals registered in the infrared middle and far away from 
the BiOX, are in accordance with those reported in the 
literature for this type of materials.52 However, from spec-
trum corresponding of material synthesized at 217 °C, no 
peaks in the region between 3500 and 1600 cm–1 are ob-
served (Fig. 5b). Is possible that the OH bonds suffer rup-
ture such as consequence of high temperature. 

The Eg of the materials were calculated by the Tauc 
representation, using the Eq. 8. 

 						       (8)

Where α is the absorption coefficient, h is the Planck 
constant, ν is the light frequency, Eg is the band gap energy, 
and n is related to semiconductor transition (n = 4 for Bi-
OBr.53–54 The inset in Fig. 7 allows the determination of 
the band gap directly from extrapolation in the Tauc plot. 
The values found were 2.88 ± 0.01 eV and 2.48 ± 0.01 eV 
for materials obtained at 145 °C and 217 °C, respectively. 
These values are in good agreement with those reported 
previously by several authors for BiOBr microspheres.54–55 
The lower band gap of the sample grown at 217 °C could be 
a consequence of the increased crystal size of BiOBr.56 

In addition, the band-edge position of BiOBr can be 
estimated by using the following empirical equations.43,51

						      (9)

					                   (10)

Where EVB is the valence band potential (VB) edge, 
ECB is the conduction band potential (CB) edge, X is the 
electronegativity of the semiconductor (6.17 eV for BiO-
Br,53 Ee is the energy of free electron on the hydrogen scale 
(about 4.5 eV), and Eg is the band gap energy of the semi-
conductor. Accordingly, EVB and ECB were calculated to be 
3.11 ± 0.01 eV and 0.23 ± 0.02 eV for BiOBr grown at 145 
°C, and 2.91 ± 0.01 eV and 0.43 ± 0.02 eV for BiOBr syn-
thesized at 217 °C. These values agree with those reported 
by other authors.57–58 These parameters are very important 
to identify the reactive species in the photocatalytic reac-
tion.59

3. 2. Photocatalytic Efficiency
The 11 experiments performed to obtain the differ-

ent BiOBr-MicSphe samples by simultaneously varying 
the temperature and the reaction times in the autoclave 
reactor are shown in Table 2.

The rate constants were used as response factor (Y); 
these constants are shown in Table 3 and were calculated 
considering that reaction kinetics gallic acid degradation 
follows a pseudo first-order reaction model as expressed in 
Eq. 11.60–61 The reaction order is assumed in catalytic pro-
cesses when the initial pollutant concentration is low.62

					                      (11)

Where C0 and Ct are the concentration of gallic acid 
in solution at time 0 and t, respectively, and k is the appar-
ent first-order rate constant.

The polynomial shown in the Eq. 2 obtained by line-
ar regression, represents the weight of the variables, reac-

The optical properties of the BiOBr-MicSphe synthe-
tized at 145 °C and 217 °C were studied using diffuse re-
flectance spectroscopy (DRS) in the UV–vis range. Fig. 7 
shows the DRS curves of the BiOBr obtained to different 
temperatures, from which the band gap were determined.

Figure 6. FTIR spectra of BiOBr obtained for 18 h at a) 145 °C and 
b) 217 °C.

a)

b)

Figure 7. UV–Vis diffuse reflectance spectra (DRS) of BiOBr ob-
tained for 18 h at a) 145 °C and b) 217 °C

a)

b)
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photocatalytic efficiency, measured as first order rate con-
stant of gallic acid degradation and degradation percent-
ages.

Figure 8. 3-D representation of response surface of the polynomial 
response.

Figure 9. Correlation of photocatalytic degradation percentages on 
gallic acid with experimental conditions of table 2.

Table 1: Experimental design and results of the rate constants calculated for each trial.

Experiment	 Time hours	 Temperature °C	 Y exp. k (s–1)	 Y calc. k (s–1)	 % Degradation Experimental

  1	 12 (–1)	 120 (–1)	 4,30 × 10–5	 4,53 × 10–5  	 37,7
  2	 24 (1)	 120 (–1)	 4,00 × 10–5	 4,33 × 10–5	 43,2
  3	 12 (–1)	 200 (1)	 3,70 × 10–5	 3,34 × 10–5	 32,5
  4	 24 (1)	 200 (1)	 3,10 × 10–5	 3,15 × 10–5	 37,6
  5	 9,52 (–√ 2)	 160 (0)	 4,00 × 10–5	 4,13 × 10–5	 39,2
  6	 24,5 (√ 2)	 160 (0)	 4,10 × 10–5	 4,41 × 10–5	 32,8
  7	 18 (0)	 103,4 (–√ 2)	 4,90 × 10–5	 4,53 × 10–5	 27,9
  8	 18 (0)	 216,6 (√ 2)	 2,60 × 10–5	 2,84 × 10–5	 14,7
  9	 18 (0)	 160 (0)	 4,80 × 10–5	 5,27 × 10–5	 43,9
10	 18 (0)	 160 (0)	 5,10 × 10–5	 5,27 × 10–5	 42,5
11	 18 (0)	 160 (0)	 5,90 × 10–5	 5,27 × 10–5	 44,6

Table 3: Photocatalytic activity of synthesized BiOBr materials pre-
pared at 18 h reaction using 145 °C and 217 °C, respectively.

	Temperature	 Yield a	 experimental	 Gallic acidb 
	 °C	 (%)	 k [s–1]	 degradation (%)

	 145	 50	   6,00 × 10–5	 48,2
	 217	 20	  2,84 × 10–5	 14,7

a Calculated considering the theoretical yield
b After 60 min irradiation

tion time (t) and temperature (T) on the gallic acid degra-
dation pseudo first order constant (Y). The validation of 
the model was performed using the ANOVA test. The val-
ues in parentheses in the response polynomial represent 
the standard deviation of each encoded coefficient. The 
model proposed in this study has an adequate correlation 
coefficient (R2 = 0.859) and cross validation correlation 
coefficient (Q2 = 0.618), values which validated the pro-
posed model.29

 
  

The Eq. 12 clearly shows that the most important 
variable in the solvothermal synthesis of BiOBr micro-
spheres is the temperature, which normally exhibits a neg-
ative influence on the photocatalytic activity of the materi-
als when it increases. Meanwhile, the reaction time has 
weak positive influence. A 3-D representation of response 
surface of the polynomial is shown in Fig. 8, where a no-
ticeable maximum in the temperature axis is observed, in-
dicating the optimum value of this variable to get the more 
active catalyst. In this case, the best conditions to obtain 
the most active catalyst are temperature of 145 °C and 18 h 
of reaction time. 

Fig. 9, shows the correlation of photocatalytic degra-
dation percentages on gallic acid with experimental condi-
tions. Table 2 shown the results of the higher and lower 

Y(k BiOBr)= 5.27 × 10–5 (± 2.60 × 10–6) – 9.48 
× 10–7(t) (± 1.59 × 10–6) – 5.94 × 10–6 (T) 
(± 1.59 × 10–6)– 6.39 × 10–6 (t)2 (± 1.90 × 10–6) 
– 7.90 × 10–6 (T)2 (± 1.90 × 10–6)

(12)
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4. Conclusions
In this work, BiOBr microspheres were synthesized 

by solvothermal process under standardized conditions by 
controlling the reaction temperature and reaction time. 
The reaction temperature of 145 °C and time 18 hours, 
were established as the more appropriate values to obtain 
BiOBr with microspheres morphology and higher photo-
catalytic activity on degradation of gallic acid.

In addition, it was determined that the crystalline 
phase, chemistry composition, morphology, surface area, 
and size particle of these materials are strongly influenced 
by the reaction temperature variable, affecting thus direct-
ly the photocatalytic activity of these materials. Finally, 
from the characterization it is possible to conclude that 
BiOBr samples synthetized using the reported conditions 
here, are an appropriate material as a photocatalyst for gal-
lic acid degradation under visible light.
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Povzetek
Mikrosfere BiOBr s hierarhično morfologijo (BiOBr-MicSphe) imajo potencialno uporabo v heterogeni fotokatalizi v 
procesih dekontaminacije vode in zraka. Zaradi tega je sinteza, karakterizacija in vrednotenje fotokatalitske aktivnosti 
teh materialov postala pomembna. V članku poročamo o sintezi mikrosfer BiOBr pri kateri smo uporabljali različne 
razpone reakcijskih temperatur (120–200 °C) in reakcijskega časa (12 h – 24 h). Vzorci, pripravljeni pri 145 °C in 18 h, 
so pokazali višjo fotokatalitsko aktivnost pri degradaciji galske kisline. Morfološke lastnosti, kemična sestava in struk-
turna analiza so pokazali, da je imel vzorec z višjo fotokatalitsko aktivnostjo mikrosferično morfologijo s čisto BiOBr 
tetragonalno fazo. Poleg tega je adsorpcijsko-desorpcijska analiza pokazala manjši premer por v vzorcu, pripravljenem 
pri 145 °C v 18 urah. Reakcijska temperatura močno vpliva na različne lastnosti materiala, ki posledično vplivajo na 
fotokatalitsko aktivnost.
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