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Ultrasonic treatment of baker’s yeast effluent using SnO,/TiO, composite
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In this study, ultrasonic treatment of baker’s yeast effluent was investigated in an ultrasonic homogenizer emitting
waves at 20 kHz. The SnO,/TiO, composites were used as a sonocatalyst to assist the sonication process. Decol-
orization and chemical oxygen demand (COD) removal of baker’s yeast effluent with ultrasonic irradiation was
examined. The effect of the composite preparation method, the molar ratio of SnO,/TiO,, mixing time while the
composite was prepared, the calcination temperature and time, the catalyst amount were investigated. The decol-
orization was higher at a 4:1 molar ratio of the SnO,/TiO, composite prepared by using an ultrasonic probe and 6
min ultrasonic irradiation time. The decolorization increased, with an increase in the calcination temperature. The
optimum calcination time was 60 min and catalyst amount was 0.2 g/l. According to the results, decolorization rate
was 26.63% using this composite. There was no COD removal at the studied conditions.
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INTRODUCTION

Studies in recent years show that the usage of ultrasonic
irradiation to degrade organic pollutants in wastewater
increases due to the beneficial effects such as non-sele-
ctivity, safety, cleanness and no generation of secondary
pollutants’™. Ultrasonic irradiation is considered as an
advanced oxidation process that generates free radicals
such as hydroxyl radicals through cavitation bubbles
produced by an ultrasound wave which is transmitted
in the liquid® 5.

Ultrasound is a sound wave beyond human hearing
capabilities at frequencies greater than 16 kHz®. An
ultrasound wave consists of compression and expansion
(rarefaction) cycles. If there is enough negative acoustic
pressure during the expansion cycle, cavitation bubbles
are formed. These bubbles grow until they reach a critical
size and then collapse. During the collapse of a cavitation
bubble high temperatures and pressures are obtained.
Under these conditions, the water molecules dissociate
into hydroxyl (‘OH) radicals and hydrogen atoms. Pro-
duced radicals either recombine with each other or react
with pollutants existing in the cavity or diffuse into the
bulk liquid to react with solute molecules*®.

However, in actual applications, the efficiency of ul-
trasonic irradiation to degrade organic pollutants is low.
Many recent studies have been focused on ultrasonic
irradiation in combination with a catalyst®'®. By using
a catalyst, the generation of cavitation bubbles increases.
Therefore, number of generated free radicals increases
and as a result degradation of the organic compound
increases® % 11,

The most common catalyst used under ultrasonic irra-
diation of pollutants in wastewater is TiO,. It is used due
to its stability, low cost, non-toxicity, reactivity and wide
availability. Some of the other semiconductors used in
ultrasonic irradiation are ZnO, CuO, SnO,, SiO,* %1112,
Tin (IV) oxide (SnO,) is an n-type semiconductor
material and it has wide band gap energy, high donor
concentration and large mobility".

Wastewaters including molasses are generated by sugar
mills, fermentation industries such as baker’s yeast and
ethanol production. Molasses wastewater contains high
molecular weight polymers called melanoidins. Melano-

idins are produced after reactions between amino acids
and carbonyl groups in molasses. The main properties of
molasses wastewater are a high organic load and a dark
brown color. If released into water sources it prevents
light penetration and the dissolved oxygen level of the
surface water decreases. Melanoidin compounds have
a toxic effect on microorganisms found in water and
there is a resistance to biological treatment'’*. For this
reason, it is necessary to study additional treatments to
remove color and organic load from the molasses effluent.
The introduction of newer technologies like ultrasonic
irradiation can be used to degrade recalcitrant molecules
into smaller molecules.

In literature, there are a few searches for the ultrasonic
treatment of wastewater containing molasses. In the study
done by Sangave et al.**?¢, the ultrasonic treatment of
distillery wastewater has been investigated. Experiments
have been performed using an ultrasonic bath in their
study. In another study?’ hydrodynamic cavitation has
been evaluated as a pretreatment for the biomethanated
distillery wastewater.

In this study, baker’s yeast effluent was used. Although
there are a few studies on the ultrasonic treatment of
molasses wastewater, no study in literature so far has
reported on ultrasonic treatment of baker’s yeast efflu-
ent. The purpose of this research is to remove color
and chemical oxygen demand (COD) from the baker’s
yeast effluent by using ultrasonic irradiation and a so-
nocatalyst. The SnO,/TiO, composite has been used as
a sonocatalyst. The effects of the composite preparation
method, mixing time while the composite was prepared,
the molar ratio of SnO,/TiO,, the calcination temperature,
calcination time and the catalyst amount were investigated
on the sonocatalytic treatment of baker’s yeast effluent.

MATERIAL AND METHODS

Material and equipment

The wastewater used in this study was received from
a baker’s yeast factory located in the north of Turkey.
It was taken before the biological treatment and kept in
a refrigerator at 4°C. Some of the characteristics of the
baker’s yeast wastewater were COD 4800-5400 mg/l, pH



6+/-1 and brown in color. The TiO, with 99% purity
and SnO, with 99.9% purity were supplied by Merck
and Sigma-Aldrich respectively. Distilled water was used
throughout this study.

An ultrasonic homogenizator (Bandelin HD2200)
with 20 kHz frequency and 200 W power was used as
a source of the ultrasound to ultrasonic treatment of
the baker’s yeast effluent. In the study the sonocatalyst
was prepared using two different methods. In the first,
an ultrasonic bath (DSA50-SK) with 42 kHz frequen-
cy and 1600 ml volume was used. In the second, an
ultrasonic homogenizer (Bandelin HD2200) was used.
The absorbance of the sample was measured by using
a spectrophotometer of Hach-Lange DR2400. To me-
asure the COD, the Hach DR 2400 spectrophotometer
and Hach COD reactor were used. Instructions for the
Hach higher range test followed.

Catalyst preparation

To prepare the SnO,/TiO, catalyst, TiO, and SnO,
with a specified ratio were mixed and then the distilled
water was added until it covered the surface. The mixture
was exposed to ultrasound by using either an ultrasonic
bath or an ultrasonic probe for 6 min to improve the
dispersion of the TiO, and SnO,. After the sonication,
the mixture was dried at 100°C for 10 h and calcined at
a chosen calcination temperature (300, 500, 800°C) and
time (30, 60, 90 min)'> ', The analysis of the surface
area was made using a surface analyzer (Micromerit-
ics 2380) based on the N, adsorption process. Also,
a scanning electron microscopy (SEM) (ZEISS EVO/
LS10) was used to examine surface morphology of the
prepared catalysts.

Procedure

Figure 1 shows the schematic drawing of the ultrasonic
reaction system. The wastewater was filtered before use
to remove suspended particles. Blue ribbon filter paper
(Schleicher and Schuell) was used to filter the wastewater.
Then the wastewater was diluted at a % dilution ratio
(wastewater volume/distilled water volume) by using di-
stilled water. In this study, a cylindrical glass vessel with
500 ml volume was used as a reactor. This reactor was
charged with 500 ml of diluted wastewater, the SnO,/TiO,
composite was added and then an ultrasonic probe was
immersed into the center of the reactor. The distance
from the probe to the bottom of the reactor was 3cm. In
our previous study, effects of operational parameters on
ultrasonic decolorization of baker’s yeast effluent were
investigated®. According to the results obtained in this
study, the power of the ultrasonic probe was adjusted
to 80 W and pulsed at a cycle of 30%. The experiment
took 1 hour and all the experiments were repeated at
least 3 times. Samples were taken from the reaction
mixture periodically and centrifuged at 4000 rpm for 10
min which removed suspended particles and the catalyst.
After that, the absorbance and COD of the sample
were recorded using a spectrophotometer. First of all,
an absorbance value was measured by using different
wavelengths to specify the maximum absorbance value.
A 400 nm wavelength gave the maximum absorbance
value, so a 400 nm wavelength was used to measure
the absorbance of the sample. The absorbance of the
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effluent was evaluated to calculate decolorization. COD
of the sample was measured by using a special vial
containing a dichromate solution. After the addition of
a 2 ml sample into the vial, it was heated in the COD
reactor to the desired temperature and time. Then, the
vial cooled and the COD of the sample was recorded
using a spectrophotometer.

In this study, the reaction temperature was not con-
trolled in any of the experiments. During the ultrasonic
treatment there was no change in the pH value of the
wastewater, so there was no pH adjustment during the
ultrasonic irradiation.

Transducer

Ultrasonic prope

Generator

Baker's yeast effluent

I
I—I]
Figure 1. A schematic drawing of the ultrasonic reaction system

RESULTS AND DISCUSSIONS

Scanning electron microscopy and surface analysis of
Sn0O,/TiO, composite

In this study, two different methods were followed to
prepare the SnO,/TiO, composite with 4:1 molar ratio.
For the first method, an ultrasonic bath was used to
prepare the SnO,/TiO, composite. After exposure to
ultrasound, the SnO,/TiO, composite was dried and
calcined at 500°C. For the second method, an ultrasonic
probe was used to prepare the SnO,/TiO, composite, then
dried and calcined at 300°C, 500°C and 800°C. Figure 2
shows the typical scanning electron microscopy (SEM)
images of the SnO,/TiO, composite.

Figure 2 (a) and (c) shows the effect of the composi-
te preparation method on the surface morphology. By
using an ultrasonic probe, agglomeration of spherical
particles was observed and the porosity increased. Bru-
nauers—-Emmett-Teller (BET) surface area, pore volume
and diameter of the SnO,/TiO, composite prepared with
different methods are given in Table 1. As shown in
Table 1, the pore volume and the pore diameter incre-
ased while the BET surface area decreased when using
an ultrasonic probe. The SEM images of the composite
SnO,/TiO, with a 4:1 molar ratio prepared using an ul-
trasonic probe at different calcination temperatures and
a 60 min calcination time are given in Figure 2(b-d).
The composite SnO,/TiO, was calcined at 300°C, 500°C,
and 800°C. As shown in Figure 2(b-d) the composites
consist of spherical particles and many mesoporous. As
the calcination temperature increased, the particles came
together to constitute larger particles. A significant ag-
glomeration between the spherical particles was observed
by increasing the calcination temperature from 300°C to
500°C. The surface analysis results supported this inter-
pretation. As shown in Table 1, an increase in calcination
temperature from 300°C to 500°C caused an increase in
the BET surface area, pore volume and pore diameter
of the catalyst prepared with an ultrasonic probe. The
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Table 1. Surface analysis of the prepared composites SnO,/TiO, at different conditions

Composite preparation method Calcination temperature [°C] BET surface area [m°/g] | Pore volume [cm®/g] | Pore diameter [nm]
with ultrasonic bath 500 8.6586 0.014489 6.4793
with ultrasonic probe 300 7.4178 0.013663 6.5057
with ultrasonic probe 500 7.9281 0.014994 6.8331
with ultrasonic probe 800 6.8418 0.012093 6.3757
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Figure 2. The SEM images of the composite SnO,/TiO, (molar ratio = 4:1, calcination time = 60 min) (a) prepared with an ul-
trasonic bath, calcined at 500°C (b) prepared with an ultrasonic probe, calcined at 300°C (c) prepared with an ultrasonic
probe, calcined at 500°C (d) and prepared with an ultrasonic probe, calcined at 800°C

BET surface area, pore diameter and pore volume de-
creased at 800°C. In Table 1, the pore diameter of the
composite was found to be within a mesoporous size
range. At a high calcination temperature, BET surface
area and pore diameter may decrease due to the phase
transformation, crystal growth and the collapse of the
mesoporous structure'’.

Effect of molar ratio of the composite SnO,/TiO, on
ultrasonic decolorization of baker’s yeast effluent

In the present study, the temperature of the bulk
solution in the reactor was not controlled by any
external cooling mechanism. Because the ultrasonic
energy dissipated in the liquid, the temperature of the
reaction mixture increased as the ultrasonic irradiation
time increased. In this study, experiments started with
ambient temperatures at about 20°C and reached 40°C
by the end of a 60 min interval. At the beginning of
the reaction, the temperature increased quickly, and
then the temperature increase rate decreased. Similar
results have been reported in the literature on ultrasonic
treatment of distillery wastewater®*?¢. In another study
done by Zhang et al.?® the enhancement of ultrasound
was more pronounced when the temperature was not
controlled. In another study, the effect of the solution
temperature on the sonocatalytic decolorization of baker’s

yeast effluent was investigated®. The temperature effect
was investigated at 17°C, 28°C and with an uncontrolled
temperature. There were no positive effects of controlling
temperature. Therefore, in this study uncontrolled tem-
perature was used and cooling water was not provided
to keep the temperature constant.

Before ultrasonic irradiation, 500 ml of diluted waste-
water at an ambient temperature and the desired amount
of SnO,/TiO, composite were put into the reaction vessel
and the mixed solution was magnetically stirred for 60
min without ultrasonic irradiation to determine whether
absorption occurred or not. Then the sample was taken
out and centrifuged. The absorbance of the sample was
measured. It is found that there was no change com-
pared to the diluted wastewater at the beginning. Then
ultrasonic irradiation was applied. This procedure was
also repeated at 40°C and it was observed that there
was no absorption.

Degradation of baker’s yeast wastewater in the absen-
ce of a catalyst was first studied by applying ultrasonic
irradiation. Without the catalyst the decolorization was
about 21.71% within a 60 min period.

In the study done by Yilmaz?, sonocatalytic decolori-
zation of baker’s yeast effluent was investigated by using
only TiO, treated by using an ultrasonic bath. According
to results the decolorization rate by using TiO, is lower



than the decolorization rate with ultrasonic irradiation
only. So in this study the SnO,/TiO, composite was
prepared with different molar ratios.

In the study, decolorization was performed using
a Sn0O,/TiO, composite prepared using an ultrasonic
bath and probe. Figure 3 shows the results. The SnO,/
TiO, composite prepared by using an ultrasonic probe
with 4:1 molar ratio was treated at 500°C for 60 min to
gave the largest decolorization. By using this composite
25% decolorization was obtained. An agglomeration of
particles and the formation of mesoporous may affect
the production of -OH radicals. According to the BET
analysis, pore volume and pore diameter of the com-
posite which have a 4:1 molar ratio increased by using
an ultrasonic probe.

The type of ultrasound source is important for the
preparation of the catalyst. Although an ultrasonic bath
is widely used as a source of ultrasound, an ultrasonic
probe produces a better sonochemical effect®. The dis-
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Figure 3. The effect of molar ratio of the SnO,/TiO, prepared
with ultrasonic bath/probe on ultrasonic decoloriza-
tion of baker’s yeast effluent within 60 min (Catalyst
amount = 0.2 g/l, Calcination temperature = 500°C,
Calcination time = 60 min, Ultrasonic irradiation
time = 6 min)

sipated power per unit volume is higher in the case of
ultrasonic probe®. In addition to this, a proper molar
ratio is important for catalytic activity.

Effect of ultrasonic irradiation time for the preparation
of the SnO,/TiO, composite on ultrasonic decolorization
of baker’s yeast effluent

To investigate the effect of ultrasonic irradiation time,
the catalyst was prepared using an ultrasonic probe with
6 and 12 min ultrasonic irradiation times. In order to
improve the dispersion of SnO, and TiO, oxides ul-
trasonic irradiation was applied. Ultrasonic irradiation
time for the preparation of the catalyst may affect the
morphology, crystallinity and aggregation of the particles.
Figure 4 shows the effect of ultrasonic irradiation time
for the preparation of the catalyst. As shown in Figure
4, 6 min irradiation time gave the largest decolorization.
A possible reason is that the interference between the
TiO, and SnO, particles may be maximized when the
ultrasonic irradiation time is 6 min.

Effect of calcination temperature of the SnO,/TiO, compo-
site on ultrasonic decolorization of baker’s yeast effluent

Figure 5 shows the sonocatalytic activity of the SnO,/
TiO, (4:1) at different calcination temperatures. The
sonocatalytic activity of the SnO,/TiO, composite in-
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Figure 4. The effect of ultrasonic irradiation time for the
preparation of the SnO,/TiO, catalyst with a 4:1
molar ratio on ultrasonic decolorization of baker’s
yeast effluent (Calcination temperature = 500°C,
Calcination time = 60 min, Catalyst amount = (.2

g/l

creased with increasing the calcination temperature.
Decolorization was 11.11%, 25%, 26.63% at a calcination
temperature of 300°C, 500°C and 800°C respectively. At
500°C and 800°C calcination temperatures, there is no
significant difference between the decolorization rates at
the end of the 60 min reaction time. And also there is
a small difference between the ultrasonic decolorization
rate without the catalyst and with the catalyst at the end
of the 60 min reaction time. But the initial ultrasonic
decolorization rate with the SnO,/TiO, composite tre-
ated at 500°C and 800°C is higher than the ultrasonic
decolorization rate without the SnO,/TiO, composite.
At 15 min reaction time, ultrasonic decolorization rate
with the SnO,/TiO, composite treated at 500°C is 13.6%
and treated at 800°C is 15.4%. Ultrasonic decolorization
rate without the SnO,/TiO, composite is 5.7% at 15
min reaction time. There is a significant difference the
between initial decolorization rate with and without the
SnO,/TiO, composite.

By increasing the calcination temperature, the agglo-
meration of particles increased. As shown in Table 1,
the BET surface area increased from 7.4178 m?%g to
7.9281 m*/g by increasing the calcination temperature
from 300°C to 500°C then decreasing it to 6.8418 m?%g
at 800°C. With the increasing surface area of the cata-
lyst, the number of active sites to produce *‘OH radicals
increased. The large surface area of the catalyst might be
an important factor for sonocatalytic reactions but it is
not an essential factor. Sonocatalytic activity depends on
the proper ratio of particles, the crystal phase and size
of the catalyst as well as surface area'. In this study, the
phase structure may change at 800°C. According to Gao
et al.> ' the lowest catalytic activity is found above the
optimum heat treated temperature due to the generation
of the inactive phases.

Effect of calcination time of the SnO,/TiO, composite
on ultrasonic decolorization of baker’s yeast effluent

At a calcination temperature of 800°C, the calcination
time was examined. As shown in Figure 6, the decolori-
zation was highest at a calcination time of 60 min. The
decolorization ratios are 16.22%, 26.63% and 25.55%
for the calcination, for 30 min, 60 min and 90 min, re-
spectively. At 60 min and 90 min calcination time, the
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Figure 5. The effect of the calcination temperature on the
ultrasonic decolorization of the baker’s yeast effluent
(Molar ratio of SnO,/TiO, = 4:1, Calcination Time
= 60 min, Catalyst Amount = 0.2 g/l)

decolorization ratios were close to each other at the end
of the 60 min reaction time, but the initial decoloriza-
tion at the 60 min calcination time was higher than at
the 90 min calcination time. At a 15 min reaction time,
decolorization was 15.38% and 8.76% for the calcination
times of 60 min and 90 min respectively. The optimum
calcination time is 60 min. Below a 60 min calcination
time interaction between the particles may not be strong
and above a 60 min calcination time, a small amount of
inactive phases may begin to form which inhibits deco-
lorization. Wang et al.'s obtained similar results. Effect
of the heat treated time, between 20 min to 60 min on
the sonocatalytic activity of composite TiO,/ZnO powder,
was investigated. According to their results, 50 min heat
treated time gave the best degradation. For the short
heat treated time, the composite TiO,/ZnO can not be
well activated, since it has a long heat treated time, and
the content of the rutile phase for TiO, and ZnTiO; will
largely increase. The authors Gao et al.” have investigated
the heat treated time (30 min, 60 min, and 90 min) on
the sonocatalytic activity of the Er'*:YAIO,/TiO,-ZnO
composite. According to the results they obtained that
the degradation ratio has a maximum value at 60 min
heat treated time. Below 60 min, the degradation ratio
is low. According to their study, at a 30 min heat tre-
ated time, the joining of components is not tight and at
a 90 min heat treated time the formation of very small
inactive phases was observed.

Effect of the SnO,/TiO, composite amount on ultrasonic
decolorization of baker’s yeast effluent

In the study, different amounts of SnO,/TiO, with
a 4:1 molar ratio, a calcination temperature of 800°C
and a calcination time of 60 min were investigated.
As shown in Figure 7, a SnO,/TiO, amount of 0.2 g/l
gave the maximum decolorization ratio. As the catalyst
amount increases from 0.2 to 0.3 g/l, the decolorization
decreases from 26.63% to 25.64%. By increasing the
catalyst amount, the total surface area of the catalyst
increased, so the generation of *OH radicals intensifies.
On the other hand, an excessive amount of the catalyst
may inhibit transmission of the ultrasound waves in
the reaction fluid and for this reason the generation of
radicals decreases. As a result the sonocatalytic activity
decreases in turn.
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Figure 6. The effect of calcination time on ultrasonic decol-
orization of baker’s yeast effluent (Molar ratio of
SnO,/TiO, = 4:1, Calcination temperature = 800°C,
Catalyst amount = 0.2g/1)

A similar result was obtained by the authors Jamal-
luddin and Abdullah™. An excess quantity of catalyst
particles into a reaction system would cause a shielding
effect. So the energy provided by the ultrasound could
not reach the surface of the catalyst and as a result the
active radical generation decreases. Another study by
Talebian et al.* has been investigating the sonocatalytic
degradation of azo dye using ZnO catalyst. Sonocatalytic
efficiency increases by increasing the catalyst amount, up
to an optimum ZnO amount and then decreases. Wang
et al.*® have been investigating the degradation ratios of
acid fuchsine by using TiO, catalysts between 250 mg/L
to 1000 mg/L. The degradation ratios increase with an
increase in TiO, until it reaches optimal value and then
the degradation ratio decreases. The best degradation
ratios have been observed at about 500 mg/L. Anju et
al." studied the effect of ZnO amount on the sonoca-
talytic degradation of phenol. The degradation increases
with an increase in the catalyst amount and reaches an
optimum range after which the degradation slows down.

COD removal

The samples that were taken in the reaction fluid
were analyzed for changes in the COD. The ultrasound
effect on the COD removal of the baker’s yeast effluent
is shown in Figure 8 up to Figure 10. It was observed
that there is no reduction in the COD of the effluent
sample due to the transmission of ultrasound for each
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Figure 7. Effect of the catalyst amount on ultrasonic decol-
orization of baker’s yeast effluent (Molar ratio of
SnO,/TiO, = 4:1, Calcination temperature = 800°C,
Calcination time = 60 min)



case. The wastewater used in this study was real was-
tewater. It included different types of pollutants that
come from processing. By using ultrasonic irradiation the
degradation was not completed, pollutants decomposed
into smaller organic molecules. In this manner, the COD
value did not change.
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Figure 8. The effect of calcination temperature on ultrasonic
COD removal of baker’s yeast effluent (Molar ratio
of SnO,/TiO, = 4:1, Calcination time = 60 min,
Catalyst Amount = 0.2 g/l)
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Figure 9. The effect of calcination time on ultrasonic COD
removal of baker’s yeast effluent (Molar ratio of
SnO,/TiO, = 4:1, Calcination temperature = 800°C,
Catalyst Amount = 0.2 g/l)
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Figure 10. The effect of the catalyst amount on ultrasonic COD
removal of the baker’s yeast effluent (Molar ratio of
SnO,/TiO, = 4:1, the calcination temperature = 800°C,
and the calcination time = 60 min)

There are similar results in the literature. The authors
Sangave and Pandit?*?* obtained similar results for distil-
lery water. They used ultrasound as a pre-treatment step
in the treatment of distillery wastewater. They obtained
a negligible reduction in the COD of the effluent by using
ultrasound. They found that ultrasound pretreatment
enhanced the biodegradability of the untreated effluent.

Pol. J. Chem. Tech., Vol. 19, No. 2, 2017 31

By using low frequency ultrasound, pollutant molecules
in the effluent degraded into smaller molecules rather
than fulfilling their complete reaction. Complex organic
molecules in the distillery wastewater affected the number
and size distribution of the cavitation bubbles. Verma et
al.*' have investigated the sonication of molasses-based
effluents. There was no COD removal if sonication alone
was applied. If sonication was used as the first step of
treatment than enzymatic degradation applied removal
of COD increased.

CONCLUSIONS

In the present study, ultrasonic decolorization and the
COD removal of baker’s yeast effluent by using SnO,/TiO,
composite was studied. The effect of several parameters
such as the composite preparation method, molar ratio
of SnO,/Ti0O,, calcination temperature, calcination time
and catalyst amount were investigated on the ultrasonic
treatment of the baker’s yeast effluent.

The decolorization of the baker’s yeast effluent was
higher at a 4:1 molar ratio of the SnO,/TiO, composite
prepared by using an ultrasonic probe. The decolorization
increased, with an increase in the calcination temperature.
The 60 min calcination time is the optimum calcination
time. The maximum decolorization was obtained at a 0.2
g/l catalyst amount. There was no COD removal at the
studied conditions

In the study the maximum obtained decolorization rate
was 26.63% by using the SnO,/TiO, composite. Without
the catalyst, the decolorization was about 21.71% wi-
thin a 60 min period. There is no significant difference
between the sonolytic decolorization and sonocatalytic
decolorization of baker’s yeast effluent at the end of a 60
min reaction time. On the other hand initial ultrasonic
decolorization rate by using SnO,/TiO, composite was
higher than the decolorization rate without the compo-
site. Therefore, studies must continue on this subject to
increase the decolorization and COD removal of baker’s
yeast effluent. New catalysts can be prepared using dif-
ferent oxides. The sonocatalytic treatment method can
be considered as an effective pre-treatment step before
the biological treatment of baker’s yeast effluent.
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