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A B S T R A C T

The use of SrSnO3 as a photocatalyst in different applications has been growing in recent years, particularly for
degradation of organic dyes. In the present work, SrSnO3 catalyst was synthesized by the modified Pechini
method and applied in the photocatalytic degradation of a textile azo-dye in aqueous solution under ultraviolet
irradiation. The dominant photocatalytic species for this system were evaluated, determined from terephthalic
acid photohydroxylation and from different scavengers. Moreover, electrochemical data were used to evaluate
charge transfer between SrSnO3 and the species involved in the photocatalysis – O2, H2O and the scavengers. The
irradiation time required to achieve 98% decolorization of a Remazol Golden Yellow (RNL) solution was 10 h.
The catalyst simultaneously reduced all the absorption bands in the UV–vis spectrum of RNL, suggesting pol-
lutant degradation. Isopropanol, silver and formic acid were all employed to test the importance of different
photocatalytic processes and the photohydroxylation of terephthalic acid confirmed the generation of %OH. A
comparison of the SrSnO3 band positions and the potential of relevant redox couples suggests possible me-
chanisms for %OH generation from both photogenerated carrier types (electrons and holes), in agreement with
the results obtained using the hole/electron scavengers.

1. Introduction

Illumination of a semiconductor photocatalyst with electromagnetic
radiation of energy greater than the band gap causes charge separation
leading to electron-hole pairs. When recombination does not occur, the
separated charge carriers can participate in surface reactions, e.g.
oxygen may react with electrons to form the anionic superoxide radical,
while water or hydroxide ions may be oxidized by the photogenerated
holes. All of these reactions lead to the formation of hydroxyl radicals,
which are highly reactive and can degrade organic molecules, such as
textile dyes [1].

Among many catalysts employed in photocatalysis, different oxides
have recently shown promising results, such as ZnO [2], TiO2 [3],
CaWO4 [4] and others. Oxides with ABO3 perovskite structure have
been highlighted in different photocatalytic reactions but more detailed
study on the photocatalytic properties of these materials is still re-
quired. For instance, BiFeO3 obtained by solid state reaction and

Pechini methods has been applied for tartrazine dye degradation and is
considered a promising material for advanced oxidation processes [5];
BiFeO3 based materials have also been employed for photodegradation
of methylene blue and rhodamine B dyes [6]. Among stannates, CaSnO3

has been employed in hydrogen evolution from water/ethanol [7],
BaSnO3 has been applied to dye solution decolorization [8], and Ba1-
xSrxSnO3 has been evaluated for water splitting [9]. In studies of pho-
tocatalytic hydrogen evolution from pure water, SrSnO3 obtained by
solid state reaction [10] and by the wet chemical route [11] showed a
high photocatalytic activity. Rod-like SrSnO3 was synthesized by Jun-
ploy et al. by cyclic microwave irradiation of a solution containing Sn
(II) and Sr(II), followed by calcination to produce the perovskite. The
product was used in the methylene blue degradation with 85% of de-
colorization efficiency [12]. Alammar et al [13] synthesized SrSnO3 by
microwave-assisted synthesis in ionic liquids for the photocatalytic H2

generation. The best results were associated with the large surface area
and appropriate band structure of the materials. These authors also
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synthesized Sr1-xBaxSnO3 by the same method and observed a higher
activity for the Sr0.8Ba0.2SnO3 sample in the hydroxylation of ter-
ephthalic acid[14]. In a comparative work involving water splitting
with co-catalysts, CaSnO3, BaSnO3 and SrSnO3 were evaluated, and
high activities were obtained for CaSnO3 and SrSnO3, when loaded with
RuO2 [15]. For the ASnO3 perovskite, a decrease of the A site cation size
leads to an increase of the octahedral tilting and, as a consequence, to
the elevation of the conduction band edge potential and a decrease in
the potential of the valence band edge which increases the band gap
[15,16]. In addition, these distortions influence the band widths which
has an impact on the mobility of carriers [15,16].

Although photocatalysis has been reported since the 1960s [17],
with well-known applications for environmental remediation [2,18]
and alternative sources of energy [3,18], there are still many reasons to
study and elucidate the reaction mechanisms of this process, especially
for ASnO3 perovskites, which was first applied as photocatalyst at 2006
[10]. Radical reactions and direct oxidation/reduction by holes and
electrons are important processes in the degradation of pollutants [2],
but whether a direct or an indirect mechanism, i.e., via hydroxyl ra-
dicals, plays a major role depends on the reaction conditions and the
pollutant to be degraded [19]. Once the major mechanism is known,
specific materials can be designed [1,20], the reaction conditions can
be improved [20,21] and interfering species can be eliminated [22,23].

Determination of the active species is a crucial aspect of elucidating
the reaction pathway [19]. For this purpose, scavengers have been
employed to evaluate the participation of each species in photocatalysis
[24]. Isopropanol has been employed as a hydroxyl radical scavenger in
studies involving the degradation of medical waste [24], herbicides
[25], and dyes [26–28]. The alcohol reacts with %OH and generates a
more stable tertiary radical, preventing radical oxidation of the dye.
Though short aliphatic alcohols also react with holes, according to
different authors, direct oxidation is negligible [26,29]. For instance,
Chen et al. [26] used methanol and isopropanol to evaluate the role of
hydroxyl radicals in the photodegradation of acid orange 7 by TiO2 and
observed that %OH played a minor role in the photoreaction, while io-
dide was used to scavenge photogenerated holes, and confirmed its
important role in the reaction.

Silver ions have been used as electron scavengers during the pho-
tocatalytic degradation of phenol [30] and naphthol [31]. Silver nitrate
is usually used as the Ag+ precursor due to its high solubility. Although
nitrate ions might generate hydroxyl radicals under UVA light
(λ=365 nm) as described in Eqs. (1) and (2) [32], it has been reported
that such effect is less important than the inhibition effect resulting
from the UV screening of the photocatalyst [33]. For instance, nitrate
ions did not impair the photocatalytic oxidation of rhodamine B in a
study that evaluated the influence of inorganic anions on the photo-
catalytic process [28]. In this sense, the use of the nitrate salt of Ag+ as
an electron scavenger did not trigger any additional effects on the
photodegradation reaction.

NO3
− + hν → NO3-% → NO2- + O% (1)

O% + H2O → %OH+OH− (2)

Formic acid has been employed as hole scavenger in the photo-
catalytic degradation of nitrates [34], drugs [29] and organic molecules
[35,36]. It has also been reported that formic acid can react with holes
or hydroxyl radicals, by a direct or indirect mechanism, respectively, as
displayed in Eqs. (3) to (6) [37]. According to Salvador et al.[38], the
photooxidation mechanism of water dissolved pollutants is directly
related to the molecule adsorption onto the photocatalyst surface.
When strong adsorption takes place, if it is energetically feasible and
with enough illumination flux, an electron may be transferred from the
molecule to the semiconductor valence band and direct photooxidation
takes place. Formic acid molecules may also react with %OH by an in-
direct mechanism. For instance, while methanol has weak adsorption
onto TiO2 and is photooxidized by an indirect mechanism, formic acid

is more strongly adsorbed on TiO2 [39,40], which leads to a direct
oxidation mechanism, by the photo-Kolbe reaction [41].

Direct:

HCOOH(ads) + h+ → HCOO% + H+ (3)

HCOO% + h+ → CO2 + H+ (4)

Indirect:

HCOOH(ads) + %OH → CO2H + H2O (5)

CO2H + %OH → CO2 + H2O (6)

In this sense, this work aimed to evaluate the efficiency of SrSnO3 in
the degradation of an azo dye, and scavengers were employed during
photocatalysis to bring insights of the reaction pathways, besides eva-
luation of the band edge potentials.

2. Experimental

2.1. Catalyst synthesis and characterization

The synthesis of strontium stannate by the modified Pechini method
has been previously reported in the literature [42] with a heat treat-
ment at 973 K for 4 h. Metallic tin (99.5%), ammonium hydroxide
(P.A), strontium nitrate (99.0%), ethylene glycol (P.A.), all from Vetec
(Brazil), nitric acid from FMaia (Brazil), and citric acid from Cargill
(Brazil) were employed in the synthesis of SrSnO3.

The prepared SrSnO3 was characterized by X-ray diffraction (XRD),
infrared spectroscopy (IR), UV–vis spectroscopy, Raman spectroscopy,
Scanning Electron Microscopy (SEM), surface area measurements using
the BET method and zeta potential analysis. XRD patterns were ob-
tained with an XRD-6000 Shimadzu diffractometer employing Cu Kα

radiation (λ=0.15406 Ǻ), operated at 2 kVA, 30 V, and 30mA. The
analysis was performed with a 2θ range of 10-90°, a step size of 0.02°
and a step time of 2°s−1. The UV–vis spectrum was obtained using a
UV-2550 Shimadzu spectrophotometer with a spectral range of
190–900 nm in diffuse reflectance mode; the Wood and Tauc [43]
method was employed to graphically determine the band gap. The IR
spectrum was obtained with an IRPrestige-21 Shimadzu spectrometer
by analysis of a pellet with a mass ratio of 1:100 catalyst:potassium
bromide (KBr) in transmittance mode with a spectral range between
400 and 2000 cm−1. To obtain Raman spectra, an inVia Renishaw

Fig. 1. XRD pattern of the SrSnO3 calcined at 973 K.
Bands assigned to SrCO3 were also observed both in the Raman spectrum (148,
181, 700, 1071 and 1121 cm−1) and the infrared (1771, 1460, 1070 and
860 cm−1) spectrum. The use of an organic medium during the synthetic pro-
cedure and the high affinity between Sr2+ and CO3

2- led to the formation of this
secondary phase [48].
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spectrophotometer was used with a 20mW Ar laser (518 nm), and the
Raman shift was measured in the range between 50 and 1300 cm−1.
Scanning electron microscopy (SEM) images were obtained using a
Zeiss LEO 1430 equipment.

2.2. Photocatalysis

Photohydroxylation of the terephthalic acid - TA (Alfa aesar) was
used as a probe to evaluate the formation of hydroxyl radicals by
SrSnO3. This reaction produces 2-hydroxyterephthalic acid, a fluor-
escent substance [6,14,44]. Briefly, 15.3 mg of SrSnO3 were suspended
in 30mL of the 2mM NaOH solution containing 0.4mM of TA, soni-
cated for 20min, and illuminated with a 320 nm lamp (0.1mW cm−2)
under magnetic stirring. During the photocatalytic test, aliquots of
about 3.0 mL were taken after 1, 2, 3, 4, 6, 8 and 10 h, samples were left
under rest in dark conditions overnight and the supernatants were
collected and their emission spectra were analyzed in a Hitachi F 2500
fluorescence spectrophotometer, with excitation at λ=320 nm; the
fluorescence was monitored at λ=426 nm, which corresponds to the
main fluorescence band of the 2-hydroxyterephthalic acid.

Photocatalytic tests were performed in a magnetic stirred quartz
reactor that was irradiated with two 9W UVC OSRAM Puritec lamps
with a main emission at 254 nmA total of 60 mg of catalyst and 90mL
of a 10mg.L−1 of Remazol golden yellow (RNL, from Dystar) aqueous

solution were employed in the reaction, with a temperature maintained
at 27 °C. Aliquots of the solution were removed with a syringe at dif-
ferent irradiation times and centrifuged for 10min at 5000 RPM to
separate the catalyst. UV–vis spectroscopic analysis of the solution was
performed in absorbance mode using the same equipment described
above.

Scavengers were used to evaluate the role of the active species in the
photodegradation of RNL, and the effect of these scavengers on the
process was determined. Isopropanol [24,27] (Moderna, 99.5%),
AgNO3 [31] (Cennabras, 99.8%) and formic acid [34] (Panreac, 98%)
were employed as hydroxyl radical, electron and hole scavengers, re-
spectively. Based on optimization of the conditions for the use of each
scavenger, 0.16mol.L−1 (10,000 times the molar concentration of RNL)
isopropanol was employed. The concentration of silver nitrate was
5×10-4 mol.L−1, as previously reported by Qourzal [31]. The formic
acid concentration was limited to 1.6×10-3 mol.L−1 (100 times the
molar concentration of RNL) to avoid a meaningful change in the pH of
the RNL solution.

3. Results and discussion

3.1. Catalyst

The XRD pattern of the SrSnO3 catalyst confirmed the crystallization
of the orthorhombic structure based on comparison with the ICDD
77–1798 index card; strontium carbonate was identified as a secondary
phase (Fig. 1).

The infrared (a) and Raman (b) spectra of the obtained SrSnO3

sample are presented in Fig. 2. Two broad bands are observed in the IR
spectra (Fig. 2a) at 540 and 660 cm−1. According to the literature, the
bands related to the Sn-O stretching mode of the SnO3

2- groups are
located between 500 and 700 cm−1 [45,46]. However, according to the
profiles of these bands in the present work, a partial short-range dis-
order is present in this material, whereas SrSnO3 obtained by a solid-
state reaction [8] or calcined at a higher temperature presented a
narrower band at 670 cm-1 [42].

Previous studies of the Raman spectra of orthorhombic stannate
perovskites, to which CaSnO3 and SrSnO3 belong, led to the assignment
of different frequency ranges in the vibrational spectra. The range
below 190 cm−1 is associated with lattice soft modes, the range be-
tween 190 and 300 cm−1 is related to Sn-O bending modes, another
range between 300-450 cm−1 shows bands assigned to Sn-O3 torsional
modes, and bands related to Sn-O stretching modes are located between
450 and 600 cm-1 [15,47,48]. In addition, theoretical studies have

Fig. 2. Infrared (a) and Raman (b) spectra of SrSnO3.

Fig. 3. UV–vis spectrum of SrSnO3.
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identified bands at approximately 225 cm−1, assigned to scissor
movements of the Sn-O-Sn groups along the c axis, and the bands at
252 cm−1, attributed to O-Sn-O bending in the ab plane [46]. In the
present work, broad bands were observed at 118 and 245 cm−1 in
addition to a high intensity, broad band at 580 cm−1. These are usually
assigned to defects and may confirm the short-range disorder indicated
in the infrared spectrum.

The profile of the UV–vis spectrum (Fig. 3) indicates the short-range
disorder in SrSnO3, and a smaller band gap (3.5 eV) compared to that
reported for SrSnO3 obtained by different methodologies. For instance,
a band gap of 4.0 eV has been reported for strontium stannate obtained
by a solid-state reaction [8,15], and a gap of 4.3 eV has been reported
for SrSnO3 obtained by the same procedure used in this work but with a
calcination temperature of 800 °C, due to a higher short-range order
[42].

SEM images of SrSnO3 are displayed in Fig. 4. The material has
morphology composed of big agglomerated particles with rods ranging

from 450 nm to 2 μm growing from the surface, producing a flower-like
morphology (Fig. 4b) or spread over the particles (Fig. 4c). Back-scat-
tered electron imaging indicated the homogeneous distribution of ca-
tions throughout the sample.

Despite the higher short-range disorder in the SrSnO3 material
prepared by the Pechini method, the lower calcination temperature
provided a slightly larger BET surface area (29.1 m2. g−1) than the
highest value reported thus far (∼27.8 m2. g−1) [11]. This behavior
could be related to the needle-like morphology observed by SEM ana-
lysis. Concerning the pore size distribution, (BJH method applied to the
desorption isotherm), an average pore size of around 4 nm was ob-
tained, although the highest population of pores ranged from 2 to 3 nm
(Fig. 5).

As already known concerning metal oxides, at pH values below their
pzc, the ionization state of the surface changes according to Eq. (7),
while the reaction depicted in Eq. (8) occurs at pH > pzc, changing the
ionization state of the surface and its interaction with ionic species

Fig. 4. SEM images of SrSnO3 obtained using secondary electrons (a) and backscattered electrons (b) and (c).
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[49,50]. The pzc value of the obtained SrSnO3 catalyst was found to be
at 5 with a meaningful negative variation above this pH, as displayed in
Fig. 6.

MOH + H+ ⇆ MOH2
+ (7)

MOH+OH− ⇆ MO− + H2O (8)

3.2. Photocatalysis

Photohydroxylation of TA over SrSnO3 is presented in Fig. 7. An
increase of the absorption intensity at 426 nm is clearly observed up to
8 h, with stabilization after this time, due to the decrease in the amount
of TA in solution. Considering the theoretically calculated band edge
potentials of the conduction band and of the valence band [51],
Alammar [52] proposed that the valence band edge is sufficiently po-
sitive for electron donation from water to holes in the valence band, as
displayed in Fig. 8, leading to the formation of hydroxyl radicals.
However, hydroxyl radical can also be produced following the reaction
between adsorbed O2 and photogenerated electrons in the conduction
band, in a two-stage conversion from superoxide ion radical to hy-
drogen peroxide, as displayed in Eqs. (9) to (11):

O2
%− + H+ → HO2

% (9)

2 HO2
% → H2O2 (10)

H2O2 + e− → OH% + OH− (11)

The UV–vis spectrum of the aqueous solution of RNL azo dye shows
3 absorption bands (Fig. 9); one band is related to the azo bond
(411 nm), and the other two bands are assigned to the 3-amineaceta-
nilide group (292 and 238 nm) [54]. After 10 h of illumination in the
presence of SrSnO3, SrSnO3 was able to decrease the absorption band of
the azo bond by 98% and those of the aminoacetanilide group by 94%
and 87%, respectively. These results (Fig. 9a) suggest that not only
decolorization takes place but also degradation of the RNL molecule
occurs in the presence of SrSnO3. Adsorption of RNL onto SrSnO3 was
evaluated after 2 h of contact in the dark, but only 2% of decolorization
was noticed indicating that this reduction in the concentration is due to
photocatalysis rather than only adsorption. As the photocatalytic re-
action was performed at pH 6, the material surface is slightly negatively
charged according to its determined pzc (see Fig. 6), as well as the
ionized RNL (pKa values are 3.0, 3.5 and 6.0 [54]) which decreases the
adsorption of the anionic dye because of the repulsing effect. This ob-
servation is in agreement with our previous results on CaSnO3 [55]
where an adsorption of 8% at pH 6 and 16% at pH 3 was observed. The
pzc of CaSnO3 is ∼7.3 meaning that the CaSnO3 surface would be
positive at these pHs and compatible with the negatively charged dye.
However, RNL adsorption on SrSnO3 during photocatalytic testing may
not be discarded because of the influence of photogenerated charges
[56].

3.2.1. Effects of charge carrier scavengers
Adding isopropanol, as hydroxyl radical scavenger, dramatically

inhibited the RNL photocatalysis (Fig. 9b). After 10 h of irradiation in
the presence of the scavenger, the absorption bands of the RNL solution
with maxima at 411, 292 and 238 nm remained intense, with reduc-
tions of only 46%, 27% and 33%, respectively (Fig. 10). These results
indicate that an indirect mechanism prevails in the photocatalysis of
RNL degradation.

Interestingly, the addition of formic acid (Fig. 9c) has much less
effect on the photocatalytic performance than the isopropanol (Fig. 9b)
indicating that its presence did not completely prevent the formation of
hydroxyl radicals. It is worth mentioning that formic acid addition af-
fected the pH of the RNL solution, causing a decrease in the pH from 5.4
to 3.6. This causes a change of the surface charge from a small negative
to a small positive value, which may influence formate adsorption, as
already reported for TiO2 [39], and could also improve the adsorption
of the negatively charged RNL dye (pka1= 3) on the thus positively
charged surface [42]. In spite of this, adsorption tests performed in dark

Fig. 5. N2 adsorption-desorption isotherm for SrSnO3 and BJH pore size dis-
tribution (inset).

Fig. 6. Zeta potential of SrSnO3 as a function of pH.

Fig. 7. Fluorescence spectra of the terephthalic acid solution after UVA irra-
diation in the presence of SrSnO3. Inset: Maximum intensity of the emission
band assigned to the 2-hydroxyterephthalic acid, at λ=426 nm, against the
UVA irradiation time.
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conditions indicate about 2% of decolorization of the RNL solution after
formic acid addition, which may be due to a competition between
formate and RNL molecules for the SrSnO3 surface sites, considering
also that the molar ratio of formic acid to RNL is 100:1. This

competitive adsorption is confirmed by the higher adsorption of RNL at
pH 3.6 (6.8% of decolorization), when H2SO4 was used to control the
pH.

According to Jusys and Behm [53], formic acid oxidation is not as

Fig. 8. Energy level diagram illustrating the conduction band (CB) and the valence band (VB) positions of SrSnO3 and TiO2 with anatase structure, as well as their
band gap values. On the right side, standard potential of redox couples involved in the present work are presented for comparison[18]. The oxidation potential for
CO2 formation from formic acid oxidation is show as a range instead of a single value, in agreement to [53].

Fig. 9. UV–vis spectra of an RNL solution after different irradiation times. (a) Experiment without additives; (b) experiment employing isopropanol as a hydroxyl
radical scavenger; (c) experiment employing formic acid as a hole scavenger; and (d) experiment employing Ag+ as an electron scavenger.
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simple as usually stated in the literature. The authors performed elec-
trochemical experiments using Au film electrodes and measured the
oxidation potential for CO2 formation, whose values varied from 0.4 to
1.5 V, due to the presence of different reaction mechanisms. This range
is higher than the valence band edge potential favoring the electron
transfer from the formic acid to the valence band of SrSnO3. This be-
havior is well known for TiO2 [57,58], which has a valence band edge
potential slightly lower than SrSnO3, as displayed in Fig. 8.

Considering information regarding energy and adsorption, in the
present case, the decrease of the RNL photodecolorization after formic
acid addition indicates that holes have an important role to play in the
photocatalytic activity of SrSnO3, by reaction with H2O and formation
of hydroxyl radicals.

On the other hand, when silver ions were added as an electron
scavenger, an improvement on the photocatalytic efficiency at the be-
ginning of the reaction was observed (Fig. 9d). Moreover, an increase of
the RNL adsorption upon Ag+ addition into the solution was also ob-
served in dark conditions, with 9.4% of decolorization. After only 1 h of
photocatalysis, the absorption bands of the RNL solutions with maxima
at 411, 292 and 238 nm were reduced by 49%, 47% and 41%, respec-
tively (Fig. 10). This improvement is even higher after 2 and 4 h of
irradiation, but becomes smaller for longer times, with a higher activity
for tests done without Ag+ addition after 10 h of reaction. Upon ad-
dition into solution, Ag+ ions may adsorb on SrSnO3 surface, which
should be slightly negatively charged at pH=6 and electron transfer
from the photocatalyst to Ag+ is energetically favorable (Fig. 8).
Moreover, Ag+ reduction may also occur by photoexcitation. The
presence of Ag on the material surface may be responsible for the
higher photocatalytic activity, as loaded Ag° provides a Schottky bar-
rier. As a consequence, photogenerated electrons may be transferred
from the SrSnO3 conduction band to the Ag, avoiding recombination
with photogenerated holes due to this resistive barrier. Ag is also a good
site for O2 adsorption, favoring the superoxide ion radical formation.
This behavior was already observed by Junploy et al. [59], who im-
pregnated rod-like SrSnO3 particles with Ag nanoparticles and observed
an increase of the photocatalytic decolorization of methylene blue, and
by Hu et al. [27], who obtained a higher activity upon adding 2 wt %
Ag to a LaMnO3-graphene nanocomposite. Under longer irradiation
times, a higher turbidity of the suspension was observed and indicated
silver colloid formation, probably due to the high amount of Ag+ added
into the solution. It is likely that the higher suspension turbidity or Ag
agglomeration on the photocatalyst surface has inhibited light absorp-
tion accounting for the reduced photocatalytic efficiency. The latter
mechanism was identified by Junploy et al [59] when the Ag amount
increased from 5 to 10wt %. In the present case, 8.2 wt % of Ag+ in
relation to SrSnO3 was added into the solution.

In addition to decolorization, degradation was also evaluated by the
decrease in the intensity of the absorption bands assigned to the

aminoacetanilide group (maxima at 292 and 238 nm), as indicated in
Fig. 10b and c. A similar behavior was observed after the addition of
hydroxyl radical and hole scavengers, further indicating that an indirect
mechanism was operative in the photocatalytic reaction. It was not
possible to analyze the degradation in the presence of the electron
scavenger because the nitrate species absorbed in the same spectral
range.

Chládková et al. [60] also evaluated the effect of scavengers on the
photocatalytic degradation of an azo dye, Reactive Red 195, in the
presence of industrially produced TiO2 catalysts. Two different catalysts
were compared in the work, and different mechanisms seemed to be
involved - when PK-180 was employed as the catalyst, hydroxyl radical
oxidation was the major route for RR195 degradation. A different be-
havior was observed by Chen et al. [26] in the photodegradation of
Acid Orange 7 by TiO2 at pH 6. Since the pzc of TiO2 is 6.8, the catalyst
surface was positively charged during photocatalysis, which favors dye
adsorption and direct transfer of the hole to the organic molecule. In the
photodegradation of Direct Green BE by a Ag-modified LaMnO3-gra-
phene nanocomposite, Hu et al. [27] observed that holes were the most
important primary species in the photocatalytic process, whereas hy-
droxyl radicals played a secondary role.

4. Conclusion

SrSnO3 was successfully synthesized by a modified Pechini method,
producing particles with rod-like morphology, a relatively high surface
area and a pzc value of 5. The activity of SrSnO3 towards the photo-
catalytic degradation of the RNL azo-dye was confirmed. Analysis of the
energy level diagram of the photocatalyst in comparison with the re-
acting species was also presented and compared to the results. The use
of the scavengers and the use of terephthalic acid as a probe confirmed
the important role of the hydroxyl radicals in the photocatalytic de-
gradation of the azo-dye. It was also possible to confirm the role of the
holes in the formation of the hydroxyl radicals, by the use of formic acid
as a hole scavenger.
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