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Abstract 
The effectiveness of UV/H2O2 process, Fenton and photo-Fenton process on decolorization 
of commercially important textile dyes Reactive Orange 4 (RO4) and Reactive Blue 19 
(RB19) was evaluated. The effect of operational condition such as initial pH, initial H2O2 
concentration, initial Fe2+ concentration and initial dye concentration on decolorization of
RO4 and RB19 was studied. The photo-Fenton process is found to be more efficient than
UV/H2O2 and Fenton process for decolorization of simulated dye bath effluent and sol-
utions of the dyes in water alone under optimum conditions. In simulated dye bath the
removal efficiency was slightly lower than for the solutions of the dyes in water alone for
both dyes types. The results revealed that the tested advanced oxidation processes were
very effective for decolorization of RO4 and RB19 in aqueous solution. 
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Synthetic dyes are widely used in the textile and 
dyestuff industries for textile dyeing, paper printing, 
food, cosmetics, pharmaceutical and colour photo-
graphy [1]. Nearly 10000 different dyes and pigments 
are used industrially and 0.7 million tons of synthetic 
dyes are produced each year all over the world [1,2]. 
The textile industry consumes considerable amounts of 
water during the dyeing and finishing operations. 
Wastewaters from the textile industry are discharged 
into the environment and can be highly contaminated 
due to extensive use of dyes [3]. It was reported that 
the loss of the dyes during processes can be from 1 to 
15% [4]. Dyes are very resistant to biological degrad-
ation [5,6] and thus strongly influence on aquatic eco-
system [7].  

Textile dyes are divided as acid, reactive, metal 
complex, disperse, vat, mordant, direct, basic and sul-
fur dyes, as to their way of application [8]. Azo dyes 
make the largest group of colorants with the respect to 
both the number and production volume. These com-
pounds contain one or more azo groups (−N=N−) 
mostly linked to benzene or naphthalene rings [9]. 
Some azo dyes via metabolic cleavage of azo linkage 
can produce potentially carcinogenic aromatic amines 
[10]. Therefore, more attention should be paid to the 
azo dyes release in the environment. Anthraquinone 
reactive dyes are the second most commonly used 
group of dyes. Because of their structure which is 
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highly stabilized by resonance, these dyes are very 
resistant to chemical oxidation. Thus, there is a need to 
remove dyes from wastewaters before discharging 
them to receiving waters. Chemical and physical pro-
cesses such as chemical precipitation, coagulation, 
electrocoagulation, elimination by adsorption on acti-
vated carbon and reverse osmosis are used for the dye 
removal from textile effluents [11]. Nevertheless these 
(traditional methods) processes merely transfer the 
contamination from one phase (wastewater) to 
another (solid waste-sludge) and as a result make sec-
ondary waste and the problem remains still unsolved 
[12,13]. 

Alternatively, advanced oxidation processes (AOPs), 
such as homogeneous and heterogeneous photocat-
alysis, are promising technologies which aim at the 
decolorization and mineralization of the largest number 
of dyes or their transformation into biodegradable and 
harmless products [14–16]. AOPs refer to a set of dif-
ferent methods leading to the generation of highly 
oxidative species such as hydroxyl radicals (•OH) which 
are capable of oxidizing the pollutants to such an 
extent that the treated wastewater may be reintro-
duced into receiving streams. The use of homogeneous 
degradation or photodegradation systems such as 
Fen+/H2O2 (Fenton), H2O2/UV and Fen+/H2O2/UV (photo- 
-Fenton) have attracted much attention due to their 
high efficiency in the oxidation of different pollutants 
including dyes [17,18]. Some advantages of use AOPs in 
comparison to other systems are no sludge formation, 
no salt formation, considerably safe and easy oper-
ation, short reaction time, reduction of COD [19]. Reac-
tion of hydroxyl radicals with organic contaminant inc-
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ludes three different mechanisms: hydrogen abstrac-
tion, electrophilic addition and electron transfer [20]. 

For practical use of these processes in wastewater 
treatment, there is a need to determine the optimal 
conditions of experimental parameters (pH, initial con-
centration of dye, H2O2 and Fe2+) for efficient removal. 
In the present study, we have investigated the decol-
orization of azo dye Reactive Orange 4 (RO4) and 
anthraquinone dye Reactive Blue 19 (RB19) by three 
different AOPs. 

EXPERIMENTAL 

Reagents 
The commercial samples of textile dyes, Reactive 

Orange 4 (RO4) and Reactive Blue 19 (RB19), were 
obtained from Farbotex (Italy) and used without fur-
ther purification. H2O2 (30%), acetic acid, FeSO4∙7H2O, 
HCl and NaOH were of reagent grade and purchased 
from Merck (Germany). Kutregal PN (commercial pro-
duct) was purchased from Chromos (Croatia). The pH of 
solutions was adjusted pH-metrically, without buf-
fering. All other used reagents were of analytical grade. 
All solutions were prepared with deionized water.  

Apparatus 
UV–Vis spectra were recorded on UV–vis spectro-

photometer UV-1650 PC (Shimadzu, Japan). UV irradi-
ation experiments were carried out using batch UV 
photoreactor (originally manufactured) [21]. 

Photodecolorization procedures 
The photoreactor was operated with an initial 

working volume of 100 cm3. Solutions were prepared 

by dissolving the required quantity of the dye, H2O2 and 
FeSO4∙7H2O (for Fenton and photo-Fenton processes 
where FeSO4∙7H2O was used as a source of Fe2+) in 
deionized water. During the irradiation, the solution 
was magnetically stirred in a constant rate (200 rpm) 
and the temperature was maintained at 25.0±0.5 °C by 
thermostating. The pH of solutions was adjusted using 
NaOH or HCl (0.1, 0.01 mol dm–3) with pH-meter 
(SensIon5, HACH, USA). At regular time intervals 
samples were taken and absorbance was measured 
using UV–vis spectrophotometer, to determine degree 
of decolorization of the dye. 

RESULTS AND DISCUSSION 

UV/H2O2 process 
Initial results demonstrate that neither H2O2 nor UV 

alone was able to noticeably decolorize these two 
reactive dyes in period of 24 h (result not shown). 
Combination of UV and H2O2 is necessary for pro-
duction of hydroxyl radicals by photolysis of the hyd-
rogen peroxide [22,23]. This radical is a non-selective 
and very powerful oxidiser with an oxidation potential 
of 2.8 V and can initiate the decolorization reactions by 
reacting with the dye molecules [24,25]. The changes in 
UV–Vis spectrum of RO4 and RB19 during UV/H2O2 
process are presented in Fig. 1. 

Figure 2 shows semi-logarithmic graphs of the con-
centration of reactive dyes versus illumination time. 
The apparent rate constants (k) for photodecolorization 
of RO4 and RB19 in the presence of hydrogen peroxide 
are obtained from above graphs. The inset of Figure 2 
shows the change of removal efficiency versus time. 

 
Fig. 1. The changes in UV–Vis spectrum of RO4 and RB19 in UV/H2O2 process after: a) 0, b) 2, c) 4, d) 10 and e) 20 min. 
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This is a typical pseudo-first-order reaction with respect 
to dye concentration [21,23,26–28]. The kinetic cons-
tant can be linked to dye concentration by the fol-
lowing equation: 

0 = −ln( )tc c kt  (1) 

where ct is the concentration of dye after irradiation 
time t, c0 is dye concentration at t = 0 and k (min–1) is 
apparent pseudo-first rate constant. A linear fit was 
done for the first 15 min of the treatment. In all 
experimental results, the values of square of relative 
correlation coefficients (R2) were higher than 0.98 
which confirmed proposed kinetic model. 
Effect of H2O2 

Hydrogen peroxide concentration is an important 
parameter for the decolorization of the color in the 
UV/H2O2 process. Due to a low molar absorption coef-
ficient of H2O2 at 254 nm [29], an excess of H2O2 is 
theoretically needed to produce enough hydroxyl radi-
cals. 

However in our previous work [21] in addition to 
other reports [30,31], we observed that the concen-
tration of H2O2 may either enhance or inhibit the pho-
toreaction rate depending on concentration. Therefore, 
an optimum concentration of H2O2 in the reaction 
course must be reached. The effect of the initial con-
centration of H2O2 (10, 20, 30, 40, 60, 80 and 100 mmol 
dm–3) on the photodecolorization efficiency of the sys-
tem was investigated using fixed concentrations of 
dyes (50 mg dm–3) at pH 7.0 and 25.0±0.5 °C. The 
applied UV light intensity was 730 μW cm–2, because of 
too fast decolorization at maximal value (1950 μW cm–2), 

which made the investigation of this operational para-
meter difficult. The apparent rate constants versus dif-
ferent initial concentrations of H2O2 have been sum-
marized in Fig. 3. 

 
Fig. 3. Effect of initial peroxide concentration on the rate of 
decolorization of RO4 and RB19 by UV/H2O2 process. [dye]0 =  
= 50 mg dm–3, initial pH 7, UV radiation intensity 730 μW cm–2, 
temperature 25.0 ± 0.5 °C. 

Figure 3 shows that the addition of H2O2 from 10 to 
30 mmol dm–3 increases the apparent constant rate 
from 0.116 to 0.232 min–1 for RO4 and from 0.015 to 
0.053 min–1 for RB19. Further increase of H2O2 concen-
tration above 30 mmol dm–3 decreases the apparent 
constant rate from 0.232 to 0.143 min–1 for RO4 and 
from 0.053 to 0.017 min–1 for RB19. This occurrence 

 
Fig. 2. Effect of UV/H2O2 process on decolorization of RO4 and RB19. [dye]0 = 50 mg dm–3, [H2O2]0 = 25 mmol dm–3, initial pH 7, 
UV radiation intensity 730 μW cm–2, temperature 25.0±0.5 °C. Inset shows the relation between removal efficiency and 
illumination time. 
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can be explained by two opposing effects with inc-
reasing H2O2 concentration: 

1) At low concentration of H2O2, relatively low 
concentration of •OH was formed for dye oxidation, 
which results in low decolorization rate. Nevertheless, 
by increasing peroxide concentration, more •OH were 
generated upon its photodissociation [32]. 

2) The •OH free radicals produced upon photolysis 
of H2O2 can react with dye molecules, but also with an 
excess of H2O2. Excess of hydrogen peroxide and high 
•OH concentration result in competitive reactions, pro-
ducing an inhibitory effect on the decolorization. •OH 
radicals are prone to react or to recombine [33]. 

When the initial peroxide concentration is very 
high, the generated •OH mostly react by excess of per-
oxide and produce hydroperoxyl radical, HO2

•, which 
are less reactive than •OH, and the rate of dye removal 
decreased. Generated •OH can also react with HO2

• and 
produce water and dioxigen or dimerize to H2O2 and 
the concentration of •OH available for dye decoloriz-
ation also decreased [34]. A very important parameter 
for the optimization of the method is the determin-
ation of adequate amount of H2O2, to avoid reagent 
surplus which can slow down the decolorization. The 
results of Fig. 3 point out the negative effect of a defect 
or excess of concentration of H2O2 on the decoloriz-
ation rate. We can observe an optimum value at about 
30 mmol dm–3 for the hydrogen peroxide concen-
tration. 
Effect of pH  

Since the waste water from the textile industry can 
be of different pH values, we have studied the effect of 
pH on the decolorization rate. The solutions of the dyes 
were adjusted to the desired pH by addition of HCl or 
NaOH. The different concentrations of acid or base 
have been chosen in order to add the minimum quan-
tity of these species to avoid the volume change of the 
reaction mixture. 

To investigate the effect of initial pH, the solutions 
of RO4 and RB19 were irradiated at various initial pH 
(2,3,5,7,9, 10 and 11), during 20 min of treatment time, 
using 50 mg dm–3 dye solutions, 25 mmol dm–3 H2O2 
and radiation intensity 730 μW cm–2. The decoloriz-
ation rate constants of dyes as a function of the reac-
tion pH are shown in Fig. 4. 

The decolorization rate of RO4 increases from 0.062 
to 0.152 min–1 with increasing pH from 2 to 7. After this 
value we have observed a decrease of the decoloriz-
ation rate to 0.067 min–1 as the pH increases to 11. In 
case of other dye RB19, a steady increase in rate cons-
tants with increasing pH was observed. This is perhaps 
a consequence of different structures of these two 
dyes. 

 
Fig. 4. Effect of pH on the rate of decolorization of RO4 and 
RB19 by UV/H2O2 process. [dye]0 = 50 mg dm–3, [H2O2]0 = 25 
mmol dm–3, UV radiation intensity 730 μW cm–2, temperature 
25.0±0.5 °C. 

Effect of initial dye concentration  
The pollutant concentration is one of the important 

parameters in UV/H2O2 process. The effect of the initial 
RO4 concentration on the efficiency of dye decoloriz-
ation was investigated at a concentration range from 
10 up to 100 mg dm–3, using fixed concentrations of 
H2O2 (25 mmol dm–3) at pH 7.0, 25.0±0.5 °C and UV 
light intensity 730 μW cm–2 during 20 min of treatment 
time. The results are shown in Fig. 5. 

It is evident that removal efficiency (RE) decreased 
with the increase of initial dyes concentrations from 10 
to 100 mg dm–3. This can be explained by considering 
that both aromatic dyes and H2O2 absorb UV radiation 
in the range emitted by the lamp. However, the molar 
absorption coefficient of dyes at 254 nm is higher than 
that of H2O2, so that an increase in dyes concentration 
induces a rise of the internal optical density and the 
solution becomes more and more impermeable to UV 
radiation. Then, H2O2 can only be irradiated by a smaller 
portion of UV light to form lower free radicals and the 
removal efficiency decreases. 

Fenton and photo-Fenton process 
As described above, the photodecolorization of 

reactive dyes was mainly initiated by the production of 
•OH resulting from the direct photolysis of H2O2. Deg-
radation experiments using Fenton and photo-Fenton 
processes were studied to investigate the effect of 
increased production of •OH. 

In these processes •OH radicals are produced by 
catalytic decomposition of H2O2 in the reaction with 
Fe2+ (Eq. (2)) and UV light (for photo-Fenton process) 
[35]. The mechanism of the Fenton’s process can be 
summarized by the following steps: 
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1) Mixture of H2O2 and Fe2+ in acidic solution gen-
erates the •OH (Eq. (2)) [36,37], which will subsequently 
attack the organic compounds present in the solution: 

  −+ → + +2+ 3+ •
2 2Fe H O Fe HO HO  (2) 

2) As Fe2+ acts as a catalyst, it has to be regener-
ated, which happened through the following scheme: 

+ ⇔ − +3+ + +
2 2 2Fe H O Fe OOH H  (3) 

− → ++ 2+ •
2 2Fe OOH Fe HO  (4) 

The photo-Fenton process is nearly similar to the 
Fenton one, but includes also radiation. Additional 
reactions occur in the presence of light that produce 
•OH [32] or increase the production rate of •OH [38]. 
The obtained Fe3+ or its complexes behave as the light 
absorbing species that produces another radical, and 
the initial Fe2+ is regenerated as seen in Eqs. (5) and (6) 
[38,39]: 

ν+ + → + + 3+ 2+ + •
2 2Fe H O Fe H HOh  (5) 

ν   + → +    3+ 2+ -1 •Fe +Ln Fe Ln  Lh  (6) 

The conclusion is that in this process, the regener-
ation of Fe2+ by photo-reduction of Fe3+ (Eqs. (5) and 
(6)) is accelerated and photo-reduction is an additional 
source of highly oxidative •OH (Eq. 5), as compared 
with the Fenton’s process. This is the reason of higher 
efficiency of photo-Fenton than Fenton process. 

Effect of Fe2+ on Fenton and photo-Fenton process 
For Fenton and photo-Fenton processes, the con-

centration of Fe2+ is one of the important parameters. 
To investigate the effect of Fe2+ on the decolorization 
of RO4 and RB19, a series of experiments were con-
ducted by varying Fe2+ concentration from 0.05 to 1 
mmol dm–3, at fixed pH, initial concentration of H2O2 
and dyes. 

The RO4 and RB19 initial decolorization rate for 
various concentrations of Fe2+ was presented in Fig. 6. 

 
Fig. 6. Effect of initial Fe2+ concentration on the rate of decol-
orization of RO4 and RB19. [dye]0 = 50 mg dm–3, [H2O2]0 = 25 
mmol dm–3, UV radiation intensity 730 μW cm–2, temperature 
25.0±0.5 °C. 

 
Fig. 5. Effect of initial dye concentration on the removal efficiency of RO4 and RB19 by UV/H2O2 process. [H2O2]0 = 25 mmol dm–3, 
initial pH 7, UV radiation intensity 730 μW cm–2, temperature 25.0±0.5 °C. Inset shows the relation between decolorization rate 
and initial dye concentration. 



M.D. RADOVIĆ et al.: COMPARISON OF DIFFERENT PROCESSES FOR THE DECOLORIZATION OF REACTIVE DYES Hem. ind. 69 (6) 657–665 (2015) 

662 

From the Fig. 6. it can be seen that there is slight 
difference in the efficiency of Fenton and photo-Fenton 
processes at concentrations of Fe2+ from 0.1 to 1 mmol 
dm–3. Therefore for further experiments as an optimal 
concentration of Fe2+ was used 0.1 mmol dm–3 in order 
to lessen risk of the ions excess and eventual forming 
of an iron sludge. The results showed that in Fenton 
process addition of Fe2+ from 0.05 to 1 mmol dm–3 
increases decolorization rate from 0.020 to 0.110 min–1 
for RO4 and from 0.042 min–1 to 0.168 for RB19. In 
photo-Fenton process the increase is from 0.188 to 
0.220 min–1 for RO4 and from 0.359 to 0.425 min–1 for 
RB19 for the same addition of Fe2+. Hence, photo-Fen-
ton process is more efficient than Fenton process. 
Decolorization of dyes is mainly due to hydroxyl radical 
generated by chemical and photochemical reactions of 
each process. The reason of this increase is more pro-
duced •OH with the increase in the concentration of 
Fe2+. 
Effect of H2O2 

Initial concentration of H2O2 plays an important role 
in the Fenton and photo-Fenton processes. The effect 
of addition of H2O2 from 5 to 50 mmol dm–3, at fixed 
pH, initial concentration of Fe2+ and dye, on the decol-
orization of RO4 and RB19 by both processes is shown 
in Fig. 7. 

 
Fig. 7. Effect of initial peroxide concentration on the rate of 
decolorization of RO4 and RB19 by Fenton and photo-Fenton 
processes. [dye]0 = 50 mg dm–3, [Fe2+]0 = 0.1 mmol dm–3, UV 
radiation intensity 730 μW cm–2, temperature 25.0±0.5 °C. 

In Fenton and photo-Fenton processes, the addition 
of H2O2 from 5 to 25 mmol dm–3 increases the decolor-
ization rate. Further increase from 25 to 50 mmol dm–3 
causes the decrease of decolorization rate for both 
processes. 

The increase in the decolorization by the addition of 
H2O2 is due to increase in the •OH concentration [32]. 

But at high dosage of H2O2 the decrease in decolor-
ization is due to the •OH radical scavenging effect of 
H2O2 and recombination of •OH [34,40]. Hence, 25 
mmol dm–3 of H2O2 appear as optimal dosages for Fen-
ton and photo-Fenton processes. 
Effect of initial dye concentration  

Influence of concentration of the RO4 and RB19 dye 
on its decolorization was examined in this study, vary-
ing dye concentration from 10 to 100 mg dm–3, at fixed 
pH, initial concentration of H2O2 and Fe2+. The effect of 
initial dye concentration in these processes is shown in 
Fig. 8. 

 
Fig. 8. Effect of initial dye concentration on the removal effi-
ciency of RO4 and RB19 by Fenton and photo-Fenton pro-
cesses. [H2O2]0 = 25 mmol dm–3, [Fe2+]0 = 0.1 mmol dm–3, UV 
radiation intensity 730 μW cm–2, temperature 25.0±0.5 °C. 

The figures clearly reveal that the increase in dye 
concentration from 10 to 100 mg dm–3 decreases the 
removal efficiency for Fenton and for photo-Fenton 
process in 20 min. The results are shown in Fig. 8. •OH 
is mainly responsible for dye decolorization and its con-
centration remains constant for all dye concentrations. 
The increase in dye concentration increases the num-
ber of dye molecules and not the •OH radical concen-
tration and so the removal efficiency decreases. Photo-
chemical processes extremely depend on solution abs-
orption. in solutions with high absorption, e.g., dye 
solution, the penetration of light can be very limited. In 
photo-Fenton process there is a strong light absorption 
of the dye solution at high concentration which causes 
lowering concentration of •OH radicals and decrease of 
removal efficiency. 

Comparison of UV/H2O2, Fenton and photo-Fenton 
processes 

Comparison of efficiencies of UV/H2O2, Fenton and 
photo-Fenton processes on decolorization of RO4 and 
RB19 was presented in Fig. 9. For comparison of these 
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processes we studied decolorization on optimum con-
ditions for all processes. 

 
Fig. 9. Comparison of removal efficiency of RO4 and RB19 by 
UV/H2O2, Fenton and photo-Fenton processes. 

Among the processes tested here for RO4 and RB19 
dyes decolorization, the ranking of efficiency of color 
removal was as follows: photo-Fenton process > UV/  
/H2O2 > Fenton reagent for RO4 and photo-Fenton 
process > Fenton reagent > UV/H2O2 for RB19. The 
photo-Fenton process achieved decolorization in 15 
min for RO4 and 10 min for RB19, UV/H2O2 process in 
about 20 min for RO4 and 40 min for RB19 and Fenton 
process in about 30 min for RO4 and RB19. 

From these results, it can be concluded that the 
photo-Fenton process is highly efficient at degrading 
RO4 and RB19 dyes. Purification of water and waste-
water using the Fenton and photo-Fenton processes 
tend to be less expensive to build and operate than 
most other AOPs. But on the other hand, the oper-
ations of Fenton-type processes usually require strict 
pH control as they are most efficient at pH 2.8 [41]. 
Iron sludge usually forms, after the process is com-
pleted and neutralization is carried out, which requires 
appropriate disposal [14]. In the case of UV/H2O2 the 
final products of dyes degradation are carbon dioxide, 
water and inert salts. Therefore this process is a pro-
mising environmental engineering technique.  

Decolorization of dyes in simulated dyebath effluent  
According to previous research [42], wastewater 

composition from textile industries can greatly influ-

ence the photochemical oxidation process. Certain ions 
found at high concentrations in textile wastewater can 
affect the process.  

In order to relate the present study to the real situ-
ation which comes out from the commercial dyeing of 
cotton, a simulated spent dye bath was formulated and 
its response to photodecolorization was tested. The 
reactive dyebath effluent was simulated by dissolving 
proper amounts of two commercial reactive dyestuff 
formulations and dye assisting chemicals in hot (T = 70 
°C) deionized water. Acetic acid for neutralization and 
Kutregal PN as surfactant were used as assisting chem-
icals. Surfactants are used for the purpose of improving 
dispersing properties. They are also used to achieve a 
better contact between dyestuff formulations and fab-
ric and improve dye diffusion through the fabric pores. 
The exact composition of the simulated reactive dye-
bath is given in Table 1. For preparing a model effluent, 
simulated dyebath effluent was diluted to get a new 
solution with 50.0 mg dm–3 of dyes. The highest per-
centage of the removal of RO4 and RB19 by photo- 
-Fenton process was achieved after 15 min irradiation. 
Based on the results previously shown for the solutions 
of the dyes in water alone and the results for the simu-
lated dyebath effluent shown in Table 2, it can be con-
cluded that the decolorization efficiency is higher for 
solutions of the dyes in water alone than for the dyes in 
a simulated dyebath effluent for both dyes types. 

Table 1. Composition of the simulated reactive dyebath 

Reactive dyebath component Concentration in the 
dyebath, g dm–3 

Reactive Orange 4 (azo type) 2.5 
Reactive Blue 19 (anthraquinone type) 2.5 
“Kutregal PN” (dispersing properties) 0.5 
Acetic acid (neutralization) 0.79 

CONCLUSION 

In this study, we assessed the possibility of different 
AOPs for RO4 and RB19 decolorization. UV/H2O2 pro-
cess was obviously affected by the initial pH and the 
amount of hydrogen peroxide. Desired amount of per-
oxide was 30 mmol dm–3, with RO4 and RB19 concen-
trations of 50 mg dm–3 for UV/H2O2, Fenton and photo- 
-Fenton processes, while optimum UV light intensity for 

Table 2. Removal efficiency of RO4 and RB19 in simulated dyebath effluent after 15 min. [dye]0 = 50 mg dm–3 

Process Removal efficiency (RO4), % Removal efficiency (RB19), % 
The solutions of the dyes in 

water alone 
The simulated dyebath 

effluent 
The solutions of the dyes in 

water alone 
The simulated dyebath 

effluent 
UV/H2O2 90.45 46.49 42.57 32.57 
Fenton 71.94 35.59 81.06 72.31 
Photo-Fenton 95.29 91.63 98.25 87.72 



M.D. RADOVIĆ et al.: COMPARISON OF DIFFERENT PROCESSES FOR THE DECOLORIZATION OF REACTIVE DYES Hem. ind. 69 (6) 657–665 (2015) 

664 

UV/H2O2 and photo-Fenton processes was 730 µW cm–2. 
The best working condition was found for an initial Fe2+ 
concentration of 0.1 mmol dm–3 for Fenton and photo- 
-Fenton processes. The removal efficiency of these 
three processes is in the following order: photo-Fenton 
process > UV/H2O2 > Fenton reagent for RO4 and 
photo-Fenton process > Fenton reagent > UV/H2O2 for 
RB19. The decolorization efficiency is higher for sol-
utions of the dyes in water alone than for dyes in a 
simulated dyebath effluent.  
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IZVOD 

POREĐENJE ULTRALJUBIČASTO ZRAČENJE/VODONIK- PEROKSID, FENTON I FOTO-FENTON PROCESA ZA 
DEKOLORIZACIJU REAKTIVNIH BOJA 
Miljana D. Radović, Jelena Z.Mitrović, Miloš M. Kostić, Danijela V. Bojić, Milica M. Petrović, 
Slobodan M. Najdanović, Aleksandar Lj. Bojić 

Departman za hemiju, Prirodno–matematički fakultet, Univerzitet u Nišu, Srbija 

(Naučni rad) 

U ovom radu ispitivana je efikasnost dekolorizacije komercijalno važnih teks-
tilnih boja Reactive Orange 4 (RO4) i Reactive Blue 19 (RB19) procesima UV/H2O2, 
Fenton i foto-Fenton. Tretmani fotodekolorizacije su vršeni u UV reaktoru, origi-
nalne izrade, sa živinim lampama niskog pritiska čiji je maksimum energije zra-
čenja na talasnoj dužini 254 nm. Ispitivan je uticaj parametara procesa kao što su
inicijalni pH, inicijalna koncentracija H2O2, inicijalna koncentracija Fe2+ i inicijalna 
koncentracija boja, na efikasnost dekolorizacije boja RO4 i RB19. Rezultati su
pokazali da je potpuna dekolorozacija UV/H2O2 procesom postignuta za manje od 
20 min za tekstilnu boju RO4, odnosno za manje od 40 min za tekstilnu boju RB19. 
Fenton procesom potpuno uklanjanje boje bilo je postignuto u vremenskom peri-
odu od 30 min. Najefikasnija metoda za dekolorizaciju ove dve boje bio je foto-
-Fenton proces gde je efikasnost dekolorizacije od 95% postignuta za 15 min. 
Daljim istraživanjem utvrđeno je da je foto-Fenton proces bio efikasniji od UV/
/H2O2 i Fenton procesa za dekolorizaciju boja u simuliranim otpadnim vodama 
kada za bojenje, pri optimalnim uslovima procesa. U simuliranim kadama za
bojenje efikasnost uklanjanja je nešto niža u odnosu na efikasnost uklanjanja u
vodenim rastvorima boja. Rezultati su pokazali da se ispitivani unapređeni oksi-
dacioni procesi mogu primeniti kao efikasni tretmani za uklanjanje boja RO4 i
RB19 iz otpadnih i prirodnih voda.

  Ključne reči: Boje • Fenton proces • Oksi-
dacija • Foto-Fenton proces • UV/H2O2
proces 
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