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ABSTRACT

The photocatalytic activity of Bismuth-codoped Sr4Al14O25:
Eu2+, Dy3+ persistent phosphors is studied by monitoring the
degradation of the blue methylene dye UV light irradiation.
Powder phosphors are obtained by a combustion synthesis
method and a postannealing process in reductive atmosphere.
The XRD patterns show a single orthorhombic phase
Sr4Al14O25: Eu

2+, Dy3+, Bi3+ phosphors even at high Bismuth
dopant concentrations of 12 mol%, suggesting that Bi ions
are well incorporated into the host lattice. SEM micrographs
show irregular micrograins with sizes in the range of 0.5–
20 lm. The samples present an intense greenish-blue fluores-
cence and persistent emissions at 495 nm, attributed to the
5d–4f allowed transitions of Eu2+. The fluorescence decreases
as Bi concentration increases; that suggest bismuth-induced
traps formation that in turn quench the luminescence. The
photocatalytic evaluation of the powders was studied under
both 365 nm UV and solar irradiations. Sample with 12 mol
% of Bi presented the best MB degradation activity; 310 min
of solar irradiation allow 100% MB degradation, whereas
only 62.49% MB degradation is achieved under UV irradia-
tion. Our results suggest that codoping the persistent phos-
phors with Bi3+ can be an alternative to enhance their
photocatalytic activity.

INTRODUCTION
Long persistent phosphors (LPP) are materials which can absorb
energy from an excitation source, and then, when the excitation
is removed, the absorbed energy is released by long persistent
luminescence (1). The long persistent luminescence can last from
a few minutes to several hours, this phenomenon is widely used
in emergency signals, displays, decorations and recently in
photocatalyst such as TiO2�xNy to increase its light absorption
(2–5).

The Sr4Al14O25 host has attracted huge attention due to its
strong luminescence when it is co-doped with rare earths such as
Eu2+, Dy3+ and Sm3+. For example, Sr4Al14O25: Eu

2+, Dy3+ sys-
tem presents a strong greenish-blue long persistence at 490 nm
(6). This emission is produced also in the Sr4Al14O25: Eu

2+, but
the persistence is low without the Dy3+ codopant, this material is

considered as an efficient greenish-blue phosphor for WLEDs
(7). In addition, Luitel et al. (8) studied the orange-red emission
of the Sr4Al14O25: Sm3+ phosphors and demonstrated an
enhancement of that emission by co-doping with Bi, this could
find possible applications in displays and lighting. However, in
other systems such as Gd2O3: Eu3+, the Bi co-dopant cause a
quenching of luminescence (9). Thus, the effect of Bi codoping
on luminescence properties is still unclear.

Recently, it has been reported that a blend of Sr4Al14O25:
Eu2+, Dy3+ and the TiO2 photocatalyst is an interesting option
as photocatalyst, it can degrade toxic substances such as methy-
lene blue due to the long persistence and strong visible absorp-
tion of the mixture of both phosphors (10). In addition,
Sr4Al14O25: Eu2+, Dy3+ has also been mixed with Ag3PO4 to
produce persistent photocatalysis, which allows the continuous
degradation of rhodamine without the need of light (11). Never-
theless, the photocatalytic activity of the Sr4Al14O25: Eu2+,
Dy3+ without the physical combination with other materials has
not been explored to the best of our knowledge. The
Sr4Al14O25 host (without dopants) is a wide energy band gap
insulator of around 5.0 eV and it absorbs mainly in the UV
region (12). A general strategy to extend the absorption to the
visible region of materials that absorb only UV light is by
introducing dopants which can create traps into the wide band
gap semiconductor (13,14). Bismuth could be an alternative for
this purpose, materials with wide band gap such as TiO2 and
BaZrO3 have been doped with this element, and presented a
remarkable increment of absorption in the visible region; this in
turn increased their photocatalytic activity (15–17). Although
TiO2 have demonstrated its effectiveness for degradation of
dyes and toxic compounds, there is a controversy about the tox-
icity of that material for biosystems and its carcinogenic effects
in humans (18,19). Furthermore, TiO2 nanopowder has been
found in some fishes such as rainbow trout and carp and this
caused their death (20,21). In this sense, the search of alterna-
tive and environmental friendly photocatalysts is still a matter
of research. To the best of our knowledge, there are no studies
about the photocatalytic properties of Sr4Al14O25: Eu2+, Dy3+

doped with Bi3+. Thus, the goals of this work are: (1) to
demonstrate the Sr4Al14O25: Eu2+, Dy3+ system codoped with
Bi is a good photocatalyst under ultraviolet and Sunlight irradi-
ation and (2) to study the effect of the Bi concentration on the
luminescent and photocatalytic properties of this persistent
phosphor.*Corresponding author email: ditlacio@cio.mx (Luis A. Diaz-Torres)
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MATERIALS AND METHODS

Synthesis Sr4Al14O25: Eu2+, Dy3+ and Sr4Al14O25: Eu2+, Dy3+, Bi3+

phosphors. Bi codoped Sr4Al14O25: Eu2+, Dy3+ and pure undoped
Sr4Al14O25 host samples were synthesized by a combustion synthesis
method and a postannealing process in reductive atmosphere. The
reagent materials: Sr(NO2)3, Al(NO3)3, Eu(NO3)3, Dy(NO3)3 and Bi
(NO3)3 were acquired from Sigma Aldrich and mixed in stoichiometric
proportion in water. Urea is added to the mixture to work as fuel
during the combustion process. Boric acid (H3BO3) was added in the
mixture under strong stirring in a ratio of 0.01 wt% in relation to Bi
(NO3)3. Molar concentrations of Eu and Dy, were fixed at 2.0 and
1.0 mol% for all samples, except for the host sample which was pure.
Samples with different Bi codopant concentrations of x = 0.0, 0.5, 3.0
and 12.0 mol% were produced. The combustion synthesis procedure
was as follows: (1) metal nitrates were dissolved in 15 mL of deionized
water under strong stirring. (2) Afterwards, urea was added and the
solution was stirred for 30 min and (3) subsequently, the blend was
introduced in a preheated furnace at 600°C and the combustion
synthesis occurred during 30 s. As a result, a foamy material was
obtained. This foam was grinded and the powders were compacted
using a press to get pellets. Later, pellets were annealed at 1150°C in
reducing atmosphere for 6 h. Pellets were grinded again for XRD and
photocatalytic evaluation.

Structure and morphology. The crystalline structure of the obtained
powders were analyzed by using a diffractometer Bruker D2, using Cu-
Ka radiation (k = 1.5406 �A). All the data obtained were between
10° < 2h < 60° in steps of 0.02° at room temperature. Scanning electron
microscopy of some selected samples was analyzed by using a field-
emission electron JSM-7800F microscope at room temperature using
200 kV of accelerating voltage.

Optical characterization. The absorbance spectra were obtained by
using a Cary 5000 UV–VIS spectrometer in the range 200–800 nm. The
photoluminescence spectra and the phosphorescent emission intensity
versus time were taken by using an Acton Research modular
spectrofluorometer. The excitation source was a 75 W Xenon lamp. The
fluorescent emission from the sample was focused onto a SP-500i
spectrograph (Acton Research) and detected by a photomultiplier tube
R955 (Hamamatsu) connected to an Acton Research Spectra HUB and
a PC collected all data. All measurements were made at room
temperature.

Photocatalytic measurements. The methylene blue (MB) degradation
was monitored by observing the decrease in its characteristic
absorption peak at 665 nm. A solution for photocatalytic experiments
was prepared in a quartz beaker by mixing 50 mL of deionized water
with 1 mL of MB and 30 mg of Bi codoped Sr4Al14O25: Eu2+, Dy3+

powders. This solution was stirred in darkness for 1 h to allow the
adsorption of the MB molecules on the surface of the photocatalyst
powders. The photocatalytic experiments under UV light were carried
out in a homemade photoreactor coupled with three commercial 4 W
UV lamps (365 nm) in triangular configuration. The irradiance at the
center of the photoreactor (where the sample is located) was
1055 � 63 W m�2. A detailed description of the photoreactor is found
in reference (22). After the quartz baker with MB solution is placed
in the center of the reactor, the light is turned on and solutions of
1.5 mL were regularly extracted and centrifuged. Next, the absorption
spectra of the extracted solutions were taken during the photocatalytic
activity experiments by using a double beam Cary-60 spectrometer in
the range 200–800 nm.

The solar photocatalysis experiments were made at the astronomic
observatory of Autonomous University of Coahuila in Saltillo Mexico,
which coordinates are Latitude: 25°25.7060North Longitude:
100°58.6160West Height: 1581 m in a sunny day 1000–1800 h (without
clouds). The solar irradiance was monitored by using a CCD Davis
detector in real time and the average irradiance was 467.9 � 36 W m�2.
The average of the temperature of the solution was 26.87°C and the pH
of the solution at the beginning was 11 and at the end of the experi-
ments was 10. The method to prepare the solutions for this solar photo-
catalysis was the same as that for the UV photocatalysis. Those solutions
were exposed to the sunlight and samples of 1.5 mL were carefully
extracted. Subsequently, the liquid samples were centrifuged and absor-
bance spectra were measured to monitor the MB absorption peak at
665 nm.

RESULTS AND DISCUSSION

Structure and morphology

Sr4Al14O25 has an orthorhombic crystal structure with a space
group of Pmma (51) and lattice parameters values a = 24.785 �A,
b = 8.487 �A and c = 4.866 �A (23). Table 1 summarizes a
description of samples according to their Bi molar concentra-
tions. Figure 1 shows the XRD patterns of the undoped and
Sr4Al14O25: Eu

2+, Dy3+, Bi3+ samples, with different molar con-
centrations of Bi3+. In addition, a pure host sample Sr4Al14O25

was produced for comparison. All diffraction peaks correspond
to the Sr4Al14O25 orthorhombic phase according to the JCPDS
No. 52-1876 card. All samples show the same phase, even for
high concentrations of Bi3+ (see sample with 12 mol%). The
absence of other phases suggests that the Eu2+, Dy3+ and Bi3+

dopants were successfully introduced into the Sr4Al14O25 lattice.
This also indicates that our method of preparation is robust to
produce samples with high dopant concentration of Bi. It is also
worthy to notice that the incorporation of Eu and Dy in the
Sr4Al14O25 host does not produce spurious phases, compare the
two XRD patterns of the samples with 0% Bi in Figure 1.

SEM images of the Sr4Al14O25: Eu
2+, Dy3+, Bi3+ samples and

that for the undoped sample (without Bi but with Eu and Dy)
are displayed in Fig. 2a–d. The doped and the host samples are
formed by irregular micrograins in the range 0.5–20 lm, and the
increase in the bismuth concentration does not change the
observed morphology. This range of sizes could be an advantage
because the separation of our photocatalyst from water after
degradation of toxic elements by simple precipitation could be
possible. Some efficient photocatalysts such as TiO2 are difficult
to separate from water photocatalysis treatment due to their
nanometric size (24).

Optical and luminescent properties

The absorbance spectra of the doped and host samples are shown
in Fig. 3. The absorption spectra of the Bi-doped and the host
samples show a peak centered at 245 nm which is related to the
typical band edge absorption of the Sr4Al14O25 host lattice (12),
and is associated to an energy of around 5.0 eV. When the
Sr4Al14O25 orthorhombic lattice is co-doped with Eu2+ and Dy3+,
the absorption spectrum is extended from 300 to 460 nm. If the
Bi is added, the intensity of the absorption increases, reaching a
maximum in the sample with 3 mol% of Bi and then it decreases
for the sample with 12 mol%. The rectangle with dashed lines
drawn in Fig. 3 denotes the increase in absorption in the visible
region. This increment is caused by the introduction of

Table 1. Description of samples according to the Bi-doping concentra-
tion. All samples were codoped with Eu = 1.0% and Dy = 2.0% with
the exception of the pure sample.

Bi (mol%) Powder color Chemical formula

HOST White Sr4Al14O25 (Pure)
0.0 White Sr4Al14O25: Eu

2+, Dy3+

0.5 Yellow Sr4Al14O25: Eu
2+, Dy3+, Bi3+

3.0 Gray Sr4Al14O25: Eu
2+, Dy3+, Bi3+

12.0 Dark Gray Sr4Al14O25: Eu
2+, Dy3+, Bi3+
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europium, dysprosium and bismuth in to the Sr4Al14O25 host lat-
tice. This result indicates that the presence of those ions
increases the visible light absorption capabilities of the host,
making it suitable for visible light photocatalysis applications.
Moreover, the absorption spectra of the Sr4Al14O25: Eu

2+, Dy3+,
Bi3+ phosphors show a peak absorption located at 307 nm which
is attributed to the Eu–O charge transfer transition (25), and a
band centered at 337 nm that corresponds to the absorption of
Bi3+ (26). The inset in Fig. 3 depicts the Kubelka–Munk (K–M)
functions versus energy, the energy gap (Eg) of the samples was
calculated by intersecting the linear part of those curves with the

axis of energy. The energy gap values for the host sample, the
sample without Bi, and the 12% mol Bi-codoped sample, were
4.1, 2.9 and 2.8 eV, respectively. A decrease in the value of
band gap from 4.1 to 2.9, due to the incorporation of Eu and Dy
ions, corresponds to an increase in absorption range in the visible
and near UV region from 250–470 nm. When Bi is incorporated,
the band gap decreased a little more ranging from 2.9 to 2.8, and
the absorption range of light is also increased, which makes the
phosphors more suitable for the photocatalytic activity in the vis-
ible range.

Figure 4a shows the excitation and emission spectra of the
Sr4Al14O25: Eu2+, Dy3+, Bi3+powders with different concentra-
tions of Bi and that of the Sr4Al14O25: Eu, Dy sample (without
Bi). The sample without dopants did not present luminescence
(not showed here). The excitation spectra depict a broadband
ranging from 225–430 nm with a maximum excitation band cen-
tered at kexc = 370 nm and a shoulder at ksh = 310 nm. The
maximum excitation at 370 nm is consistent with the transitions
between the ground state 4f7 (8S7/2) and the excited state 4f65d1

of the Eu2+ ions (27) and the shoulder at 310 nm is associated
with the charge- transfer band (CTB) transition of Eu2+ (28,29).
The emission spectra show the typical greenish-blue emission
centered at 495 nm that corresponds to the allowed 5d–4f transi-
tion of Eu2+ ions (30–32). In addition, a weak emission at
415 nm was detected. It is well-known that the 495 nm emission
corresponds to Eu2+ ions in the Eu(II) sites, whereas emission at
415 nm is associated to Eu2+ ions located in Eu(I) sites (30,31).
When Eu2+ ions replace Sr2+ ions, there is no imbalance in
charges because those ions have the same oxidation state +2.
Moreover, the Eu (I) and Eu(II) sites are related to Sr(I) and Sr
(II) inside of the orthorhombic Sr4Al14O25 matrix (30). The Eu(I)
site present the Eu2+ ion surrounded by AlO4 tetrahedral

Figure 1. XRD patterns of the host sample (without dopants) and the
Sr4Al14O25: Eu

2+, Dy3+ powders doped with different Bi concentrations.

1 µm 1 µm

1 µm 1 µm

(a) (b)

(c) (d)

Figure 2. SEM images of: (a) Sr4Al14O25: Eu2+, Dy3+ powders (host without Bi) and Bi-codoped powders: (b) 0.5 mol%, (c) 3 mol% and (d)
12 mol%.
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configurations and is generally associated with the 415 nm violet
emission. However, for higher X concentrations of Eu2+

(X ≥ 1.0 mol%), this emission disappears by the quenching
effect (30). The quenching in luminescence is caused by an elec-
trical screening when the amount of ions increase and in conse-
quence the proximity between the ions is closer than their
electronic clouds, therefore, this screening makes less probable
the allowed or forbidden transitions of the rare earths (ref. [33]).
When the Eu2+ ions are located at the Eu (II) sites, the 495 nm
greenish-blue emission is present, and its crystalline environment
is composed of AlO6 octahedra which is consistent with the
emission observed in our samples (refs [30,34]). Figure 4b
shows a plot of integrated emission intensity as a function of Bi
co-doping. It is observed that the sample doped with Eu2+, Dy3+

and no Bi3+ exhibited the highest luminescence of all samples.
Moreover, as the Bi concentration is increased the luminescence
decreases. According to Matsukawa model (32,34), the irradia-
tion Sr4Al14O25: Eu

2+, Dy3+ phosphors with UV or visible light,
promotes electrons from ground state 4f7 of the Eu2+ ion to the
excited states 4f65d1 and changes the state of Eu2+ ion to Eu+.
Afterwards, holes created in the ground state are thermally trans-
ferred to the ions of Dy3+ converting them into Dy4+ (32,34).
When the excitation source is removed, the system relaxes and
the energy is released by emitting photons of 495 nm (greenish-
blue emission). Hence, if Bi3+ ions are present as codopants in
the Dy, Eu-doped matrix (Sr4Al14O25: Eu

2+, Dy3+), it can create
additional traps levels that correspond to a higher charge decom-
pensation. Dy3+ only creates a +1 charge decompensation, when
the Bi3+ is introduced into the Sr4Al14O25 host the charge unbal-
ance could be converted to +4. Therefore, this fact increase the
probability to capture electrons or holes in the Bi3+ associated
traps, which in turn reduces the probability for electrons to return
to the Eu2+ associated traps. Consequently, these Bi traps act as
quenching centers because they are near the Eu2+ ions in the
Sr4Al14O25 lattice located at the Eu(II) sites, therefore, a reduc-
tion in emission intensity at 495 nm is observed as Bi content

increases. This is consistent with the absorbance spectrum
showed in Fig. 3, since the band at 337 nm is associated with
the Bi3+ trap levels, and this band is not observed in the samples
without Bi. Figure 5 shows the phosphorescence decay time
curves at 495 nm after a UV lamp (365 nm) excitation for
5 min. A dramatic decrease in phosphorescent emission intensity
at the beginning (t = 0 s), as well as a decrease in the time for
the persistent emission, is observed as the Bi codoping increases
(compare, e.g. green and red curves in Fig. 5). The sample with
the highest persistence time was the sample doped with only Eu,
Dy and no Bi. This trend is consistent with previous reports
(30,34). As the Bi concentration is increased, more defects
(quenching centers) are introduced and those ones provoked a
dramatic decrease in the intensity of the phosphorescence as is
showed in Fig. 5. There is a decrease in three orders of magni-
tude in the emission intensity for samples with Bi concentrations
ranging from 3% –12.0% after 4.5 h. In contrast, the sample
without Bi had only a decrease in ~2 orders of magnitude in the
emission intensity after 5 h. A photograph of selected samples is
shown in Fig. 6a under natural light. The coloration of the sam-
ples is perceived at naked eye from yellow to gray as the con-
centration of Bi is increased, and the host (undoped) sample
showed white coloration. The pellet of the Sr4Al14O25: Eu2+,
Dy3+ sample without Bi had an intense yellow coloration and the
highest phosphorescent emission. This change in coloration from
yellow to gray could explain the diminution of luminescence, it
has been reported that doping with bismuth from 1.0 at% and

Figure 3. Absorbance spectra of the Sr4Al14O25: Eu2+, Dy3+ powders
with different Bi concentrations and that of the pure host without
dopants. The inset shows the Kubelka–Munk (K–M) functions versus
energy for the pure host (without dopants), 0.0% Bi and 12.0% Bi-doped
samples, the energy gap (Eg) of the samples was calculated by intersect-
ing the linear part of those curves with the axis of energy.

Figure 4. Excitation and emission spectra of powders with different Bis-
muth concentrations.
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above produces a gray coloration, in our case we observed this
coloration starting at the 3 mol% Bi doping. This coloration indi-
cates the formation of bismuth centers that quench luminescence,
those centers can be Bi–O polyhedra, cationic or anionic vacan-
cies (35,36). Thus, as the concentration of Bi is increased more
defects are formed and the luminescence decreases even more.
After 5 min of excitation under UV light (365 nm), the light is
turned off and another photograph is taken, see Fig. 6b. This one
shows the phosphorescent emission in darkness. It is observed
that the pure host sample do not show phosphorescence because
this was not doped with Eu and Dy, however, the Bi-doped sam-
ples emit a greenish-blue luminescence and this one diminishes
as the Bi concentration increases.

Photocatalytic studies

The photocatalytic activity of our samples in water was estimated
using the following equation:

Degradation ð%Þ ¼ It � I0
I0

� 100 ð1Þ

where the I0 and It are the absorbance intensity values of the
MB dye solution at the beginning of the photocatalysis (samples
that have not been irradiated) and the absorbance intensity after
irradiation during a “t” time, respectively. Hence, a decrement in

the absorbance intensity (It) taking as a reference the initial
absorbance intensity (I0) indicates that there is a degradation of
the dye in the aqueous solutions (37).

The degradation curves of MB under UV light as a function
of time are shown in Fig. 7. We observe that a continuous incre-
ment of the Bi concentration favors the photocatalytic activity.
The samples doped with x = 0.5% and x = 3.0% of Bi produced
~64.0% of degradation of methylene blue after 390 min. The
best sample was that one doped with x = 12.0% of Bi which
produced ~75.0% of degradation after 390 min. Inset in Fig. 7
shows a picture of the sample degraded using the powders with
12% of Bi, as observed, it is still visible a light blue coloration
after 390 min, indicating that the total degradation was not com-
plete. The host sample had very low photocatalytic activity, since
it degraded only 15.0% of methylene blue after 390 min. Fur-
thermore, a comparison of the samples without Bi (see green and
white curves) indicates that the presence of Eu and Dy can
increase the degradation percentage ranging from 15% to 53%.
This increment is caused by an enhancement of the photocat-
alytic activity, and this one is caused by the formation of defects
(shallow traps produced by the implicit decompensation of

Figure 5. Curves of Phosphorescent intensity versus time for Bi-
codoped samples.

Figure 6. Pictures of the samples under (a) natural light (b) in darkness
after 5 min of irradiation with the UV lamp (365 nm).

Figure 7. Degradation curve of methylene blue as a function of time
under UV irradiation at 365 nm.

Figure 8. Degradation curve of methylene blue as a function of time
under solar exposure in a sunny day in Saltillo City.
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charge induced by the rare earth dopants) in the crystalline lat-
tice, this in turn, reduces the recombination rate of holes and
electrons and increases the lifetime of free carriers which are
necessary for efficient photocatalysis (37). In general, the poor
degradation of the samples without Bi is attributed to the lack of
the additional defects of higher charge decompensation that Bi
substitution could create. These Bi-induced traps act as better
trapping centers for electrons due to their higher charge decom-
pensation. The overall result is an increment of recombination of
holes and electrons (38). When the bismuth is introduced as a
dopant, the photocatalytic activity increases because its presence
generates additional traps as explained before in the optical anal-
ysis. Such an increase in the photocatalytic activity can be corre-
lated with the values of band gap. Inset in Fig. 3 shows the
Kubelka–Munk plots for the samples with different concentration
of Bi. As observed, the band gap decreases as the Bi concentra-
tion increases, this behavior has been observed in TiO2 doped
with Bi (15,16,34). This diminution of the values for band gap
also shifts the absorption spectra toward longer wavelengths
which is beneficial for photocatalysis in the visible range (39).
Then, introducing the Bi3+ increases even more generation of
free charge carriers (electrons or holes) by producing traps and
this benefits the photocatalytic activity. Figure 8 shows the
degradation of the methylene blue dye dissolved in water solu-
tion under natural solar irradiation using the Sr4Al14O25: Eu

2+,
Dy3+, Bi3+ powders, the Sr4Al14O25: Eu

2+, Dy3+ powders (0 mol
% of Bi) and the pure host as photocatalysts. This figure illus-
trates that the total degradation of MB is possible after 310 min
for the molar concentrations of Bi as low as 0.5%, since the
samples with 0.5%, 3% and 12% produced total degradation
after that time. However, the pure host sample (see white curve)
had a poor degradation after 310 min (only 19%) and the sample
with Dy, Eu and no Bi presented a degradation of 40% after the
same time. Inset in Fig. 8 shows the solution of MB before and
after 310 min and the solution is totally transparent after this
time. Those results indicate that the presence of Bi is also useful
to degrade MB under solar irradiation and this improvement of
the degradation percentage respect to the ones obtained under
UV irradiation was surely produced by the fact that the phos-
phors absorbed in an extended near UV to visible range when
they are exposed under solar excitation. Thus, these results of
photocatalytic activity under solar irradiation suggest that our Bi-
codoped phosphors could be useful for applications of water
cleaning under sunlight exposition in water treatment plants.

CONCLUSIONS
In summary, the simultaneous presence of Bi3+, Eu2+ and Dy3+

ions is detrimental for the photoluminescent and phosphorescent
properties, but benefits the photocatalytic activity of the phos-
phors. The presence of Bi3+ increases the intensity and range of
absorption bands in the near UV and visible regions in compar-
ison with the samples doped with only Eu2+ and Dy3+. This in
turn improves their photocatalytic activity. This broadening of
the absorption spectra in the samples doped with Bi also pro-
duced a decrease in the values of band gap. Bi substitution in to
the host lattice generates additional defects (even more than the
ones produced by the solely presence of Dy and Eu ions), which
in turn reduce the recombination rate of holes and electrons and
increases the lifetime of free carriers which are necessary for effi-

cient photocatalysis. Finally, total degradation of MB under solar
irradiation after 310 min indicates that the Sr4Al14O25: Eu2+,
Dy3+, Bi3+powders are good candidates for water cleaning treat-
ments.
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