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The present study is based on a hybrid advanced oxidation process (AOP) of sonophotolysis system, of which sonication (35 kHz) and photolysis UV-C (254nm) were
applied simultaneously to effectively degrade a selected recalcitrant dye-based pollutant,
Reactive Black 5 (RB5).

The influence of the solution pH and concentration were

manipulated throughout this study to investigate the sonophotodegradation kinetics and
synergistic effects on the RB5 degradation. Increasing the solution concentration resulted
in lowered degradation rate due to the inner filter effect by the dye molecules and
reduced the generation of hydroxyl radicals. The results confirmed that the
sonophotolysis rate was better at basic medium (67.7%) in comparison to acidic medium
(46.9%) due to the ionization of RB5. Synergistic effects were analyzed based on the first
order kinetic rate model. It was found that the synergistic effect was observed for all the
experiments conducted which resulted from an increase in the (•OH) radicals due to the
photolysis of H2O2 formed by the sonolysis process. This hybrid system, sonophotolysis
system, was able to degrade RB5 into intermediates with a total reaction time of 1h.
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INTRODUCTION

in the environment due to their design to
persist under oxidizing and reducing

Water from the textile industry has been

conditions or washing. Dyes are resistant to

of concern to researchers because they are

fading by exposure to sunlight, water and

characterized by the prominent colour and

many chemicals such as detergents due to

COD content with varying pH from 2 to12,

their complex structure and synthetic

resulting in polluted water bodies like lakes

origin. The structural varieties of dyes are

and rivers becoming toxic to aquatic life

acidic,

(Ramirez et al., 2013). According to

anthraquinone based and metal complex

Rodríguez et al., (2009) the colour and

dye. The municipal sewerage systems do

structural integrity of dyes in textiles

not affect the decolourisation of textile dye

effluents are hardy and degrade very little

when it is treated aerobically (Robinson et

basic,

disperse,

azo,

diazo,
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al., 2001).

proposed

Current conventional methods such as
membrane

technology,

filtration,

and

investigated

by

many

researchers as shown in the literature, such
as the sono-persulfate process, sono-

coagulation, and flocculation are used to

Fenton

treat the dyehouse effluent. Most of the

process, sono-photoferrioxalate process

conventional methods are ineffective to

and sonophotolytic process. Among these

sufficiently address the treatment due to

hybrid

the complexity of the composition of dye

process shows more promise for practical

house effluent (Mohan & Balasubramanian,

application

2006). The production of the huge amount

chemical addition. Sonophotolysis involves

of chemical sludge and the ineffectiveness

the practical application of combining

in decolourising of some soluble dyes by

ultrasonic sound waves (US) (20-1000 kHz)

these

well

and ultraviolet radiation (UV) to enhance a

documented (Mezohegyi et al., 2012). The

chemical reaction by the formation of free

limitations

chemical

radicals in aqueous systems. Ultrasonic

oxidation techniques can be overcome by

sound waves are transmitted through the

treating this type of wastewater with

aqueous solution to generate an “acoustic

advanced

(AOP)

cavitation” (Duran et al., 2013). During this

methods (Alaton et al., 2002). AOPs, which

combination, the synergistic effect of the

include treatment with sonication, ozone,

US waves and the UV irradiation has

H2O2, Fenton’s reagent or UV radiation are

resulted

the potential alternatives for the traditional

efficiencies (Monteagudo et al., 2014;

decolourisation

Bahena et al., 2008; Joseph et al., 2015; Xu

treatment
of

methods
conventional

oxidation

process

methods

contaminated wastewater.
combination

are

of

for

dye

AOPs are a

process,

sono-electrochemical

processes,
due

in

the
to

its

sonophotolytic
avoidance of

improved

degradation

et al., 2013).

non-biological

The aim of the present work is to

technologies which are involved in the

investigate the effect of light irradiation

degradation of toxic pollutants such as

wavelength, the influence of pH and

biologically recalcitrant compounds in

solution

textile wastewater (Wang et al., 2003). AOPs

sonophotolytic decomposition of an azo

generally rely on the generation of reactive

dye, called Reactive Black 5(RB5). The

hydroxyl radical with a redox potential of

synergistic effect of solution concentration

2.8V. Hydroxyl radical rapidly reacts with

and

the organic compound, either by addition

presented.

concentration

solution

pH

were

on

studied

the

and

to a double bond or by abstraction of a
hydrogen atom from an aliphatic organic

MATERIALS AND METHOD

molecule. The organic radicals formed will
then react with oxygen to initiate a series of

Materials

oxidation reactions ultimately leading to

Azo dye C.I. Reactive black (RB5) with

mineralized products of CO2 and H2O

55% purity was obtained from Sigma-

(Catalkaya et al., 2009).

Aldrich. HCl and NaOH, which were used

Sono-hybrid

processes

have

been

for pH adjustments, were purchased from
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5 cm

Fig. 1: Schematic diagram of sonophotoreactor
Fischer Scientific (37%) and Sigma-Aldrich
(≥98%), respectively. These chemicals were
used without further modification.

Experimental Procedure
The sonophotoreactor was a batch type
reactor system as shown (in Fig. 1). The
lamp experimented in this study were 9W

Ultrasonic Bath

UV-A (365nm) lamp from Sylvania, 9W UV-

Ultrasonic bath (Bandelin sonorex RK31)

B (311nm) lamp from Philips, 9W (Pro UV,

with the dimensions of 190 mm in length,

254nm) UV-C lamp also from Philips

85 mm in width and 60 mm in height was

(Model: TUVPL-S9W/2P1CT) and 9W Solar

employed in this experiment. It has an

(maximum peak at 610nm) lamp from

operating frequency of 35 kHz and rated

Coralife. The light intensity for the lamps

power output of 120W. Both frequency and

according

power output were kept constant for all

specification were listed as 10mW/cm2

experiments. The bath is made from

while all the lamps had a total radiating

stainless steel with large surface area for

surface area of 91.7 cm2. The lamp was

the PZT transducers to produce a uniform

mounted inside a quartz lamp sheath which

ultrasonic intensity throughout the entire

was placed horizontally on top of sonicator

oscillating

yield

at a distance of 5cm from the reacting

(mg/J) deﬁned as net degradation (mg/L)

solution. The experiments were carried out

per unit of power density (J/L) was

by varying RB5 solution from 5ppm to

calculated for all experiments involving the

25ppm.

tank. The

cavitational

to

the

manufacturer’s

use of ultrasound. The formula used in the

The solution pH was adjusted using 0.10

calculations of the cavitational yield is as

M HCl for acidic pH or 0.10 M NaOH for

follows (Barik et al., 2016):

alkaline pH (Zhang et al., 2013). Samples in
each experiment were extracted on a 10

Cavitational yield =

Degradation in mg/L
Power density in J/L

(1)

minute interval throughout the 1 hour
experiment. The samples were extracted
using a syringe and transferred into vials.
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The samples were analysed by UV–vis
spectroscopy

(Lambda

25

UV–vis

Spectrophotometer). All experiments were
done in triplicates with their average values
taken and plotted into graphs. Photo. 1
shows

the

top

view

of

batch

sonophotoreactor without the aluminium
cover. The concentration of RB5 was
determined at the peak absorption at
595nm from a calibration curve determined
using 5, 10, 15, 20 and 25ppm RB5. The
entire sonophotoreactor was covered using
a black polyethylene bags to prevent
interference from ambient light and to
prevent exposure to UV radiation.

ln

𝐶𝑡
= −𝑘𝑡
𝐶0

where

𝐶0

(3)
is

the

initial

solution

concentration; 𝐶𝑡 is the concentration of
the sample after time, 𝑡; 𝑘 is the rate
constant and 𝑡 is the time.
Calculation of Synergy
The mechanistic interactions among the
individual AOPs were determined on the
basis of synergy (Chakma et al., 2016). The
synergism between sonolysis, photolysis,
and hybrid system, sonophotolysis was
calculated

using

the

ﬁrst-order

rate

constants as follows (4) (Joseph et al., 2015;
Duran et al., 2013).
𝑆𝑦𝑛𝑒𝑟𝑔𝑦, (𝑆)
𝑘𝑠𝑜𝑛𝑜𝑝ℎ𝑜𝑡𝑜𝑙𝑦𝑠𝑖𝑠 − (𝑘𝑠𝑜𝑛𝑜𝑙𝑦𝑠𝑖𝑠 + 𝑘𝑝ℎ𝑜𝑡𝑜𝑙𝑦𝑠𝑖𝑠 )
=
𝑘𝑠𝑜𝑛𝑜𝑝ℎ𝑜𝑡𝑜𝑙𝑦𝑠𝑖𝑠

(4)

RESULTS AND DISCUSSION
Previous
Photo 1: Top view of sonophotoreactor
(without aluminium foil cover)

period t was determined using (2):

conducted

individually was not effective in degrading

sonophotolytic degradation constants at a
frequency of 35 kHz. The degradation rate
increased with concentration decreased for
all three systems investigated. These

(2)

where % 𝐷𝑔 is the extent of degradation; 𝐶0
is the initial solution concentration; 𝐶𝑡 is the
concentration of sample at time, 𝑡 the time
in minutes. In this study, the first-order rate
constant was determined from the linear
fitting of a plot of ln(𝐶𝑡 /𝐶0 ), against time (𝑡)
according to (3).

photolysis

that

effect of solution concentration on the RB5

The degradation of RB5 over a time

𝐶0 − 𝐶𝑡
× 100%
𝐶0

or

have shown

RB5 (Zhou et al., 2009). Fig. 2(a) shows the

Reaction Kinetics

𝐷𝑔 =

sonolysis

studies

figures show that the concentration of
aqueous

solution

of

azo-dye

has

a

significant effect on the degradation rates.
It can be concluded that the degradation of
lower concentration RB5 took a shorter
time than that of higher concentration of
the RB5 solution. It is known that the
production of ●OH remains constant for a
given sonication power and time (Zhou et
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Fig. 2: Effect of (a) sonolysis alone (b) photolysis alone and (c) sonophotolysis on solution
concentration [UV-C, Ultrasonic power of 120W].
al., 2011). Under such conditions, the
amount of

●

efficiency of the sonolytic system (6) (Stock

OH produced by water

et al., 2000; Ince et al., 2001; Madhavan et

sonolysis is sufficient to degrade the RB5 at

al., 2010; Rao et al., 2012). Although the

lower concentration (5) (Mowla et al., 2014).

apparent degradation of RB5 is relatively

However, an increase in the dye molecules

easy at a lower concentration, an effective

per unit volume leads to an increase in the

mineralization of RB5 intermediate by-

probability of collision between the dye

products is hard to obtain at a reasonable

and hydroxyl radicals. Since the lifespan of

rate using ultrasound alone (7).

hydroxyl radical is extremely short (few

Konstantyinou

&

Albanis,

(2004)

nanoseconds), they can only react as soon

reported that the UV–screening effect of

as they formed (Joseph et al., 2016). Many

the dye itself which absorbs a part of a light

of the •OH radicals generated would

photon decreases the rate of photolysis

recombine to form H2O2 which reduces the

and sonophotolysis. Therefore, only fewer
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●

OH is available to oxidize the dye

molecules

in

higher

concentrations.

The literature suggests that pH is a major
factor influencing the rate of degradation

Sakthivel et al., (2003) mentioned that the

for

rate

the

sonophotolytic process. From Fig. 3(a),

formation of hydroxyl radical since they

sonophotolysis of RB5 can be seen to work

have a preference in attacking aromatic-

best under alkaline solution conditions.

ringed compound. Therefore, only fewer

67.7% of RB5 was degraded within the 1h

●

experimental

molecules in higher concentrations.

condition. From Fig. 3(b), sonolysis alone

determining

step

may

be

OH is available to oxidize the dye

this

target

pollutant

period

during

under

pH

the

10

only degrade 12-13% of RB5 at different
US

H2O

●

●

H + OH

(5)

initial pH of the solution. Therefore, in this
case, the sonolytic degradation of RB5 does

●

●

OH + OH

H2O2

(6)

not depend on pH of the solution. Similar
findings were found in sonochemical

●

RB5 + OH

Degradation products

(7)

degradation of textile dyes using a similar
type of sonicator with the frequency of 35
kHz (Gayathri et al., 2010).

Effect of pH

Photolysis in acidic pH (pH 3) yielded

Fig. 3 shows RB5 degradation as a
function

of

irradiation

during

findings were reported in the photolytic

sonolysis, photolysis and sonophotolysis

degradation of real textile wastewater

under

neutral

using UV-B indicating that photolysis alone

were

may not be effective (Cardoso et al., 2016).

conducted with different initial pH values

In the order of increasing efficiency, pH 7

i.e., pH 3, pH 7 and pH 10 using a constant

was the least favourable condition followed

dye concentration (20ppm) for 60 minutes.

by acidic medium (pH 3), while pH10 was

acidic,

conditions.

alkaline,

The

time

only 30.3% of RB5 degradation. Similar

and

experiments

Fig. 3: Effect of pH a) Sonophotolysis b) Sonolysis and c) Photolysis of RB5. [Co=20ppm, UVC, Ultrasonic power of 120W]
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most favorable for both RB5 photolytic and

and

sonophotolytic

Similar

coupled with the lack of sufficient •OH

findings were reported for the photolysis of

generation in the reaction system (Table 1).

organic pollutant, bisphenol S, which

Similar findings were reported that UV-C

yielded higher photodegradation rate in

was found far more effective than UV-A in

alkaline condition (Cao et al., 2012). This is

degrading

because the presence of more hydroxide

sulfamethoxazole (SMX) and trimethoprim

ions which are available to oxidize into

(TMP) in an aqueous solution (Kim et al.,

hydroxyl

2015).

degradation.

radical

increases

both

the

610nm

wavelength

respectively,

pharmaceuticals,

photolytic and sonophotolytic degradation
rate. Additionally, higher pH also favors the

40

decomposition

35

of

H2O2 into

hydroxyl

radicals by sonophotolysis (Monteagudo et

Sonolysis
Photolysis
Sonophotolysis

30

al., 2014).
Effect

of

Different

Irradiation

Wavelength
The

%D

25
20
15

different

light

irradiation

experiments were performed to give a

10

better understanding on the irradiation

5

wavelengths (from shorter to longer) in

0

photolysis and sonophotolysis. Fig. 4
shows the degradation efficiency for
sonolysis, photolysis and sonophotolysis
separately

under

different

irradiation

wavelength. There was no significant
change in the RB5 concentration observed
throughout the hour for photolysis using
UVA, UVB, and solar irradiation. Less than
1% degradation efficiency was recorded for
UV-A and UV-B photolysis. Solar irradiation
did not show any significant effect on the
degradation rate of RB5 in both photolysis
and sonophotolsis. In this study, it is
conclusively

shown

that

the

UV-C

photolysis and sonophotolysis was far
superior to UV-A, UV-B or solar radiation
related processes in degrading RB5. The
inefficiency of UV-A and UV-B and solar
photolysis reaction should be attributed to
the low photon energy of 365 nm, 311 nm,

UV-A

UV-B

UV-C

Solar

Fig. 4: Effect of different UV irradiation on
photolysis

and

sonophotolysis.

[Co=20ppm, Ultrasonic power of 120W]
2H2O

H3O+ + OH-

(8)

(self ionization of water)
OH- + hv (254nm)

•OH

(9)

The photolytic degradation of RB5 was
due to the effect of UV-C radiation of water,
which

causes

sufficient

amounts

of

hydroxyl radicals to be generated (8-9). The
lamp photon irradiance was fixed at
10mW/cm2 and the total irradiating surface
of the lamp was 91.7cm2, giving the
calculated total UV-C radiant flux of
0.917W. Therefore, the calculated total
energy output would be 5.72 x 1018 eV per
second. The UV-C lamp has maximum
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wavelength

peak

of

254nm.

This

corresponds to a total energy of 4.88 eV.

changes

in

the

UV–vis

absorbance

spectrum of dye samples taken at different
exposure times. As shown, it is clearly

−34

𝐸=

8

6.626 𝑥 10
𝐽𝑠 𝑥 3.0 𝑥 10 𝑚𝑠
254 𝑥 10−9 𝑚

evident

−1

that

RB5

exhibits

three

characteristic absorbance peaks which are
progressively reduced upon coming into

= 7.8 𝑥 10

−19

contact with oxidizing species generated

𝐽

from sonophotolysis. It is also clearly
observed (depicted by black dots) that the

𝑇𝑜𝑡𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑒𝑉)
= 7.8 𝑥 10−19 𝑥 6.242 𝑥 1018 𝑒𝑉
= 4.88 𝑒𝑉

λ max for RB5 as shifted in each spectrum
in comparison to the initial value (595nm).
The peaks appeared to be shifted to the

The energy required to eject an electron

left, signifying hypsochromic (blue) shift

from the oxygen atom in hydroxide ion is

(Joseph et al., 2016; Lucas et al., 2006). The

13.6 eV, which is the first ionization of

peak at 595nm in the visible region is a

oxygen atom. The electron originates from

typical characteristic of the chromophore

the fourth electron in the 2px suborbital of

containing long conjugated π system, link

the oxygen atom part of the hydroxide ions

by two azo double bond group of RB5

which then yield hydroxyl radicals. At any

(Damodar & You, 2010).

2

given second, 447.50 eV cm of the lamp
can convert 33 •OH radicals. Total energy

0.5

output (eV) and a number of •OH radicals
sources are tabulated Table 1.
Table 1. Number of •OH radicals formed
with respect to different light sources
Light

Radiant

source

flux (W)

Total
energy
(eV)

Total

Number

energy

of •OH

output

radicals

(eV cm2 )

formed

UV-A

0.917

3.40

311.78

23

UV-B

0.917

3.99

365.88

27

UV-C

0.917

4.88

447.50

33

Solar

0.864

2.03

175.39

14

Degradation Pattern
The absorbance against time graph in
Fig. 5 shows that sonophotolysis using UVC in alkaline condition shows a significant
drop in absorbance compared to acidic
medium. Fig. 5 depicts the temporal

0.4

Absorbance

formed with respect to different light

0 min

0.3
0.2

60 min

0.1
0
200

300

400

500

600

700

800

Wavelength, nm

Fig. 5: Degradation pattern of RB5
[Co=20ppm, pH 10, UV-C, Ultrasonic power
of 120W]
Song et al., (2007) documented that the
absorption peak at 312 nm and 254nm in
UV region are the characteristic peak of
naphthalene and benzene ring structure
respectively which are assign to π - π*
transition

of

intermediates

the
formed

electron.

The

prior

to
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photolysis were naphthionic acid, 1-amino2-napthol,

2-napthnol,

1,2-

In this study, the sonolysis, photolysis

the

and sonophotolytic degradation of the

naphthalene and benzene rings would be

followed the first order kinetic reaction

initiated by the attack of‚ •OH, and

O2•-

where the plots of ln (Co/Ct) against time.

generated

The

Damodar & You, (2010) pointed out that

degradation of RB5 mainly occurred from

usually dye degradation follows first order

the ROS generated in bulk solution rather

kinetics.

that at surface catalysts when using

concentration and initial pH on synergism

SrTiO3/CeO2 as the catalyst (10-14) (Song et

between sonolysis and photolysis was

al., 2007). The preferred sites of attack on

calculated using (2). According to this

RB5 (Fig. 6) by reactive oxidizing species

equation if S>0, S=0 and S<0, the effect is

were the 1, 4, 9, 15, 21, and 24 positions.

classified as synergistic, additive and

The bonds C(4)-N(7), C(9)-N(8), C(15)-

antagonistic respectively (Gentili et al.,

N(19), and C(21)-N(20) were probably

2009; Joseph et al., 2011). But, there

cleaved and led to the degradation of RB5

appears to be a synergistic effect between

in the bulk solution.

sonolysis

napthquinone.

The

in

and

Synergism and Rate Constant

cleavage

both

of

processes.

The

effect

and

of

RB5

photolysis

solution

since

rate

constants of the combined process are
greater than the sum of the rate constants
of the individual processes. The beneficial
effect of coupling sonolysis and photolysis
may be attributed to increased production
of hydroxyl radicals in the reaction mixture.
As

produced

Fig. 6: Molecular structure of RB5
RB5 + hv

RB5*
•

X+Y
+

(12)

X +

Y + O2

YOO•

Y+ + O2•-

RB5* + O2
RB5 +

O2•-

RB5•+ + H2O

(10)
(11)

XOO

RB5•+ + O2
products
products + OH-

established,

during

H2O2 is

sonication

by

the

interaction of US-generated radical species,

O2•-

X + O2

previously

(13)
(14)
(15)

either

directly

(2∙OH→H2O2,

2HO2∙→H2O2 + O2) or with water molecules
(O∙ + H2O→H2O2). Since the presence of
H2O2 in

the

sonolysis

process

was

confirmed, the hybrid process of US/UV
also incorporates the advanced oxidation
process of UV/H2O2. The inﬂuence of UV
light intensity on the synergistic effect
of the sonophotolytic process
results

from

the balance

likely

between

available H2O2 and photon intensity (Xu
et al., 2016). The proposed sonophotolysis
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scheme is described in Fig. 7. Results also
showed

that

the

RB5

Cavitational Yield from Ultrasonic Bath
The

effectiveness

of

sonochemical

sonophotodegradation rate followed a first

reactor for larger scale treatment anionic

order rate with the kinetic constant

dye,

increasing with the decrease in solution

degradation has been investigated by

concentration since more oxidizing species

carrying out experiments in the available

are

ultrasonic

available

at

lower

solution

RB5

containing

bath

with

wastewater

an

operating

concentration. From Table 2 and 3, it is

frequency of 35 kHz and rated power

evident

sonophotodegradation

output of 120W at operating capacity of

resulted in synergistic effect with a higher

0.5L. The power density (on the basis of

rate constant value compared to sonolysis

rated power input) in the case of the

and photolysis alone. The synergistic effect

ultrasonic bath was found as 300 W/L. The

that

•

resulted from an increase in the ( OH)

sample calculation of cavitational yield

radicals due to the photolysis of H2O2

obtained for the case of the ultrasonic bath

formed by sonolysis process. The highest

is explained this paper.

rate constant for sonophotodegradation of
0.0254min

-1

Volume

and

concentration

of

the

was quantified when using

treated sample solution: 0.5L of the 20ppm

5ppm of RB5 in natural pH followed by

RB5 solution with reacting period of 60 min.

-1

20ppm of RB5 at pH10 (0.0194 min ).
Electric power supplied: 120 W
120 x 60 x 60
0.5
= 8.64 x 105 J/L

Power density (J/L) =

Fig.

7:

Degradation

sonophotolysis

scheme

of

mg
10.49 x 20
Degaradation obtained ( ) =
L
100
mg
= 2.098
𝐿

Table 2. Synergistic effect of sonolysis, photolysis, and sonophotolysis at different initial pH of
solution
Degradation
Rate constant k
Synergy
Synergistic
pH
R2
process
(min-1)
(%)
effect
3
Sonolysis
0.0025
0.8740
Photolysis
0.0064
0.9754
16.82
Synergistic
Sonophotolysis
0.0107
0.9959
5.64
Sonolysis
0.0020
0.9532
(natural pH) Photolysis
0.0025
0.9556
31.82
Synergistic
Sonophotolysis
0.0066
0.9890
7
Sonolysis
0.0021
0.9910
Photolysis
0.0026
0.9709
38.96
Synergistic
Sonophotolysis
0.0077
0.9837
10
Sonolysis
0.0025
0.9244
Photolysis
0.0108
0.8913
31.44
Synergistic
Sonophotolysis
0.0194
0.9925
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Table 3. Synergistic effect of sonolysis, photolysis, and sonophotolysis at different initial
concentration of RB5
Degradation
Rate constant k
Synergy
Synergistic
Concentration
R2
-1
process
(min )
(%)
effect
5ppm

10ppm

15ppm

20ppm

25ppm

Sonolysis

0.0052

0.9992

Photolysis

0.0124

0.9875

Sonophotolysis

0.0254

0.9788

Sonolysis

0.0037

0.9739

Photolysis

0.0059

0.9871

Sonophotolysis

0.0152

0.9937

Sonolysis

0.0026

0.9395

Photolysis

0.0037

0.9796

Sonophotolysis

0.0093

0.9911

Sonolysis

0.0020

0.9532

Photolysis

0.0025

0.9556

Sonophotolysis

0.0066

0.9890

Sonolysis

0.0014

0.9826

Photolysis

0.0017

0.9883

Sonophotolysis

0.0052

0.9903

Cavitational yield (mg/J) =

30.71

Synergistic

36.84

Synergistic

32.25

Synergistic

31.82

Synergistic

40.40

Synergistic

2.098

was calculated for the hybrid system and

8.64 x 105

individual processes. It was concluded from

= 2.43 x 10−6 mg/J

the

rate

constant

values

that

the

combination of sonolysis with photolysis

The net cavitational yield obtained for

gave a synergistic effect to the degradation

the ultrasonic bath was 2.43 x 10-6 mg/J. It

process. The result of this study showed

was found that the cavitational activity is

that the hybrid US/UV system could

uniform in the case of ultrasonic bath

effectively degrade the RB5 than the

compared to the ultrasonic horn (Barik et

individual

al., 2016). Hence it can be emphasized to

homogeneous nature of reaction system,

dissipate same power through larger

sonophotolysis

irradiation areas of transducer bound

limitations of mass transfer; therefore it

sonochemical system to get uniform

could be applied for effective degradation

distribution of the cavitational activity.

of organic pollutant. The results also

processes.

Due

does not

to

the

suffer from

indicate that the degree of degradation of
RB5 was influenced by the RB5 solution

CONCLUSIONS

concentration and pH. This research is
The

sonolytic,

photolytic

and

clearly

a

preliminary

approach.

The

sonophotolytic degradation of RB5 were

practicality of industrial application would

studied without the presence of any

require new trials at a pilot plant scale, but,

catalyst as the usage of catalyst contributes

this study opens another possibility and is

to additional operational cost in industrial

relied upon to guide researchers during

application. The rate of degradation values

future work with this method.
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