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Abstract—The inhibitory action of newly synthesized chalcone against the corrosion of copper in 1 M HNO3 solution was investigated using Tafel po-

larization and electrochemical impedance spectroscopy (EIS) techniques. The inhibition efficiency increased with increasing inhibitor concentrations. 

Molecular modelling was used to gain some insight, about structural and electronic effects in relation to the inhibiting efficiencies. On the other hand, 

advanced oxidation processes (AOPs) have proved very effective in the treatment of the various hazardous organic pollutants in water. The synthesized 

complex was found to be quite active for the catalytic degradation of the Acid Blue 25 textile dye and could be a potential model for removal dyes from 

colored effluents. Catalytic degradation of the Acid Blue 25 textile dye was studied using H2O2 as oxidant and copper-chalcone complex as hetero-

genous catalyst using steady-state absorption and emission techniques. The mechanism of the degradation process involves an electron excitation and 

the generation of very active oxygenated species that attack the dye molecules. The percent of degradation obtained after the reaction between the acid 

blue 25 dye and both H2O2/catalyst was 86.7, while the corresponding one with catalyst only was 74.6. Finally, the reusability of the catalyst, copper-

chalcone complex has been reported. 

Index Terms— EIS, Cu(II)- Chalcone complex, Catalytic degradation, Anticorrosive effect, Acid blue 25 

——————————      —————————— 

1 INTRODUCTION                                                                     
 
opper is widely used in many applications in microelec-
tronic industries and communication as a conductor in 

electrical power lines, pipelines for domestic and industrial 
water utilities including sea water, heat conductors and fab-
rication of heat exchangers due to its excellent electrical and 
thermal conductivities, low cost and its good mechanical 
workability [1,2]. Therefore, considerable attention has been 
drawn during the past few decades to inhibit corrosion of 
copper. Corrosion inhibition of copper can be achieved 
through the modification of its interface by forming self as-
sembled ordered ultra thin layers of organic inhibitors. It is 
well known that Copper exists as a divalent ion in water. 
Copper rarely occurs naturally in drinking water. Levels 
over 0.05 mg/L are not naturally encountered in drinking 
water. The presence of excess copper can occur as a result of 
corrosion in the water system or can be from industrial dis-
charges or from copper salts used for algae control in reser-
voirs. Too much copper in the human body can cause stom-
ach and intestinal distress such as nausea, vomiting, diar-
rhea, and stomach cramps.  To overcome of this problem, 
organic compounds have been used as corrosion inhibitors 
for copper and copper based alloys. Among the wide chemi-
cal organic compounds are chalcones which have recently 
been investigated as corrosion inhibitors for various metals 
and alloys in acid media [3,4]. These substances generally 
become effective by adsorption on the metal surface. The 

adsorbed species protect the metal from the aggressive me-
dium, which causes decomposition of the metal, but also on 
the chemical structure of the inhibitor [5-8].  

Also, the presence of a large quantity of organic 
wastewaters generated by carpet, dyeing, textile, pulp, and 
paper industries became a big environmental problem [9]. It 
was estimated that approximately 1-15% of the dye is lost 
during dyeing and finishing processes and released, generat-
ing large amounts of wastewaters [10]. As a consequence, it 
is a great need to treat dye effluents discharging the effluent 
to the environment to avoid health hazards and destruction 
of the ecosystem. Various physic-chemical and biological 
methods have been used in order to remove dyes from col-
ored effluents [11]. These methods are efficient; however, the 
major constraints are the secondary pollution problem such 
as sludge and polluting agent transformation from one 
phase to another phase. Therefore, attention has to be fo-
cused on techniques that lead to the complete degradation of 
pollutants [12]. The AOP techniques are widely used for the 
removal of recalcitrant organic constituents from industrial 
and municipal wastewater [13]. In this sense, AOPs type 
procedures can become very promising technologies for 
treating wastewater containing non-biodegradable or hardly 
biodegradable organic compounds with high toxicity. These 
procedures are based on generating highly oxidative hy-
droxyl radicals in the reaction medium. 

AOP reactions make use of transition metal ions (mostly 
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Copper) in combination with ligand molecules for the de-
composition of hydrogen peroxide and the resulting produc-
tion of hydroxyl radicals. Copper(II) complex systems have 
been used for the degradation of lignin [14], polycyclic aro-
matic hydrocarbons [15], and synthetic dyes [16,17]. Hence, 
researchers are keen to search for a low-molecular weight 
ligand with high decolonization efficiency to be used in 
these reactions and to demonstrate the involvement of hy-
droxyl radicals in the decolonization reaction.  

Synthetic dyes are preferred for use over natural dyes due 
to their superior performance. As compared to natural dyes, 
synthetic dyes impart brighter colors, show better light-
fastness and are more resistant to washing. Wastewater or 
effluents from industries that manufacture paints, pigments 
and color cosmetics contain a variety of synthetic dyes. An-
thraquinonic dyes feature among the most widely used syn-
thetic dyes in industry globally after azo-compounds and are 
mainly used for dyeing wool, polyamide and leather [18]. 
One of the noticeable anthraquinoic dye is Acid Blue 25, 
which was chosen because of its known wide applications 
(wool, nylon, silk, paper, ink, aluminum, detergent, wood, 
fur, cosmetics and biological stain) and causes skin, eye irri-
tation and may also create respiratory problem [19]. Thus the 
decontamination of this dye is major concern to the envi-
ronmentalists. 

Herein, the inhibiting action of a newly synthesized chal-
cone on the corrosion of copper was reported. The electro-
chemical techniques such as polarization measurements and 
electrochemical impedance spectroscopy (EIS) were used in 
this study. Differences in behavior of inhibitor were ex-
plained based on the structural properties of the investigated 
inhibitor and by using quantum calculations. On the other 
hand, the kinetics of catalytic degradation of acid blue 25 dye 
with HR2ROR2R catalyzed by the synthesized copper-chalcone 
complex was investigated. 

 

2. Experimental 
2.1. Materials 
 All chemicals were obtained from Merck-Aldrich 
Chemical and used without purification. They include 2-
acetyl pyridine, 4-(dimethyl amino)-cinnamaldehyde, a met-
al chloride (CuClR2R·2HR2RO). Hydrogen peroxide (30% w/v, 
Merck) was used. The initial concentration of H2O2 was de-
termined iodometrically using the standard NaR2RSR2ROR3R solu-
tion in the presence of starch as an indicator. The desired 
concentration of H2O2 was obtained by successive dilution 
from the standard stock solution. Acid blue 25 [1-amino-
9,10-dihydro-9,10-dioxo-4-(phenylamino)-2-
anthracenesulfonic acid, monosodium salt] (molecular for-
mula: CR20RHR13RNR2RNaOR5RS) was supplied from Aldrich and is 
used without further purification. The structural formula of 
this dye is shown in Scheme 1. The solvent, ethanol (EtOH, 
HPLC) was used as received. Deionized water was used to 
make the dye solutions of the desired concentration.  

 

 
 

 

 

O

O

NH2

HN

SO3Na

 

Scheme 1. Structure of acid blue 25. Preparation of the corrosion inhibi-
tor, chalcone and the catalyst, copper-chalcone complex 

 The corrosion inhibitor, chalcone as well as the cata-
lyst, copper-chalcone complex,  were synthesized according 
to the method reported previously [20]. The obtained chal-
cone and its complex were characterized using FT-IR analy-
sis, Mass spectra, thermogravimetric analysis (TGA). The 
structure of the investigated chalcone and its complexes 
were shown in Schemes 2 and 3. 
 

 
Scheme 2. The structure of the corrosion inhibitor, chalcone. 
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Scheme 3. 3D structure of the investigated catalyst, copper-chalcone 

complex. 

2.2. Corrosion Measurements 
 2.3.1. Materials 

Tests were performed on copper of the following composi-
tion (weight %): 0.027 % Ni, 0.067 % Zn, 0.006 % Se, and the 
remainder Cu (99.90 %). 
2.3.2. Solutions 
The aggressive solutions, 1 M HNO3 were prepared by dilu-
tion of BDH grade (70 %) HNO3 with demineralized water. 
The concentration range of the inhibitors used was 1 ×10-7 - 5 
×10-5 M. 
 
2.3.3. Potentiodynamic Polarization Measurements 
Polarization experiments were carried out in a conventional 
three-electrode cell with a platinum counter electrode and a 
saturated calomel electrode (SCE) coupled to a fine Luggin 
capillary as the reference electrode. The working electrode 
was in the form of a square cut from copper embedded in 
epoxy resin of polytetrafluoroethylene (PTFE) so that the flat 
surface was the only surface in the electrode. The working 
surface area was 1.0×1.0 cm2. Tafel polarization curves were 
obtained by changing the electrode potential automatically 
from -600 to +400 mV at open circuit potential with a scan 
rate of 1 mVs-1. Stern-Geary method [21] used for the deter-
mination of corrosion current is performed by extrapolation 
of anodic and cathodic Tafel lines to a point which gives log 
icorr and the corresponding corrosion potential (Ecorr) for in-
hibitor free acid and for each concentration of inhibitor. Then 
icorr was used for calculation of inhibition efficiency and sur-
face coverage (θ) as below: 
IE % = θ x 100 = [1- ( iRcorr(inh) R/ iRcorr(free))R ] × 100                 
(1) 
Where iRcorr(free) Rand iRcorr(inhR) are the corrosion current densities 
in the absence and presence of inhibitor, respectively. 
 
2.3.4. Electrochemical Impedance Spectroscopy 

Measurements 
Impedance measurements were carried out in frequency 
range from 100 kHz to 10 mHz with amplitude of 5 mV 
peak-to-peak using ac signals at open circuit potential. The 
experimental impedance were analyzed and interpreted on 

the basis of the equivalent circuit. The main parameters de-
duced from the analysis of Nyquist diagram are the re-
sistance of charge transfer RRct R(diameter of high frequency 
loop) and the capacity of double layer CRdlR which is defined 
as: 

CRdl R=1/ (2 π fRmaxR  RRctR)                                    (2) 
The inhibition efficiencies and the surface coverage (θ) ob-
tained from the impedance measurements are defined by the 
following relation [22]:  

%IE  = θ x 100 = [1- ( R°RctR/RRct R)] ×100       (3) 
Where RRoctR and RRctR are the charge transfer resistance in the 
absence and presence of inhibitor, respectively. 

2.3.5. Theoretical Study 
Accelrys (Material Studio Version 4.4) software for quantum 
chemical calculations has been used. 

2.4  Kinetic Measurements 
In typical kinetic run, a number of conical flasks (100 ml) 
containing a definite quantity of the solid catalyst together 
with the appropriate volume of distilled HR2RO were placed in 
a water shaker thermostat in order to attain the desired tem-
perature. To each conical flask, an appropriate volume of the 
separated thermostated dye and HR2ROR2R solutions were added 
and zero time was noted. At regular time intervals aliquots 
of each conical flask were withdrawn and the absorbance 
was recorded at the corresponding λRmaxR = 615 nm of the dye. 
Generally, the dye/ HR2ROR2R mixture was stable for several 
hours without any noticeable change in the absorbance of 
dye, which indicates that no reaction takes place between the 
dye and H2O2 in the absence of the complex. 
The kinetic measurements were carried out spectrophoto-
metrically using a Shimadzu UV-3101PC scanning spectro-
photometer.  It is equipped with an electronically tempera-
ture control unit (TCC-260) to maintain constant temperature 
with an accuracy ± 0.1°C. Fluorescence spectra were meas-
ured using a Perkin–Elmer LS 50B spectrofluorometer. A 
shaker water thermostat (Julabo SW20 C) was used to shake 
the heterogeneous reaction mixture at 120 rpm at fixed tem-
perature ± 0.1 ◦C.  

3. Results and Discussion 
3.1. Potentiodynamic Polarization Measurements 

Fig.1 shows the anodic and cathodic Tafel polariza-
tion curves for copper in 1 M HNOR3R in the absence and pres-
ence of varying concentrations of the inhibitor at 25P

o
PC. It is 

clearly that both anodic metal dissolution and cathodic re-
duction reactions were inhibited when inhibitor was added 
to 1 M HNOR3R and this inhibition was more pronounced with 
increasing inhibitor concentration. Tafel lines are shifted to 
more negative and more positive potentials with respect to 
the blank curve by increasing the concentration of the inhibi-
tor. This behavior indicates that the undertaken additive act 
as mixed-type inhibitor [23, 24]. The results show that the 
increase in inhibitor concentration leads to decrease the cor-
rosion current density (iRcorrR) as shown from Table 1, but the 
Tafel slopes (βa ‚ βc)‚ are approximately constant indicating 
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that the retardation of the two reactions were affected with-
out changing the dissolution mechanism [25-27]. 

 

 
Fig.1 Potentiodynamic polarization curves for corrosion of copper in 1 M 
HNO3 in the absence and presence of different concentrations of inhibi-

tor at 25oC. 

TABLE 1. POTENTIODYNAMIC POLARIZATION PARAMETERS FOR 
COPPER IN 1 M HNOR3R CONTAINING VARIOUS CONCENTRATIONS OF 

INHIBITOR AT 25 °C. 
Conc., M ERcorr. 

mV (vs SCE) 
iRcorr 

μA cmP

-2 
βRc 

mV decP

-1 
βRa 

mV decP

-1 
θ IE % 

0.0 28.4 741.3 269 161 - - 

1 × 10P

-7 34.9 583.2 287 155 0.213 21.3 

5 × 10P

-7 42.4 519.8 282 141 0.298 29.8 

1 × 10P

-6 51.4 351.7 279 132 0.525 52.5 

5 × 10P

-6 56.4 222.1 283 121 0.700 70.0 

1 × 10P

-5 59.2 129.5 261 113 0.825 82.5 
5 × 10P

-5 65.0 53.7 271 114 0.927 92.7 

 
3.2. Electrochemical Impedance Spectroscopy 

(EIS) 

The effect of inhibitor concentration on the imped-
ance behavior of copper in 1 M HNOR3R solution at 25P

o
PC is 

presented in Fig.2. The curves show a similar type of 
Nyquist plots for copper in the presence of various concen-
trations of inhibitor. The existence of single semi-circle show 
the single charge transfer process during dissolution. This is 
unaffected by the presence of inhibitor molecules.  Devia-
tions from perfect circular shape are often referred to the 
frequency dispersion of interfacial impedance which arises 
due to surface roughness, impurities, dislocations, grain 
boundaries, adsorption of inhibitors, and formation of po-

rous layers and in homogenates of the electrode surface [28, 
29]. The electrical equivalent circuit model is shown in Fig-
ure 3. It is used to analyze the obtained impedance data. The 
model consists of the solution resistance (RRsR), the charge-
transfer resistance of the interfacial corrosion reaction (RRctR) 
and the double layer capacitance (CRdlR). Excellent fit with this 
model was obtained with our experimental data. EIS data 
(Table 2) show that the RRctR values increases and the CRdlR val-
ues decreases with increasing the inhibitor concentrations. 
This is due to the gradual replacement of water molecules by 
the adsorption of the inhibitor molecules on the metal sur-
face, decreasing the extent of dissolution reaction. The high 
(RRctR) values, are generally associated with slower corroding 
system [30, 31]. The decrease in the CRdlR can result from the 
decrease of the local dielectric constant and/or from the in-
crease of thickness of the electrical double layer suggested 
that the inhibitor molecules function by adsorption at the 
metal/solution interface [32]. The% IE obtained from EIS 
measurements are close to those deduced from polarization 
measurements.  

 

 
Fig 2 Nyquist plot for copper in 1 M HNOR3 R in the absence and presence 
of different concentrations of the inhibitor at 25 °C. 

 
Fig 3 Electrical equivalent circuit model used to fit the results of 

 impedance. 
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TABLE 2. EIS DATA OF COPPER IN 1 M HNO3 AND IN THE ABSENCE 
AND PRESENCE OF DIFFERENT CONCENTRATIONS OF OF THE INHIB-

ITOR AT 25 °C. 
 
 
 
 
 
 
 
 
 
 
 

 
3.3. Quantum Chemical Calculations 
       Theoretical calculations were performed for only the 
neutral forms, in order to give further insight into the exper-
imental results. Fig. 4 represents the molecular orbital plots 
of the investigated compound. Values of quantum chemical 
indices such as energies of lowest unoccupied molecular 
orbitals (LUMO) and energy of highest occupied molecular 
orbitals (HOMO), ERHOMOR and ERLUMOR, the formation heat ∆HRfR 
and energy gap ∆E, are calculated by semi-empirical AM1, 
MNDO and PM3 methods has been given in Table 3. It has 
been reported that the higher or less negative ERHOMOR is asso-
ciated of inhibitor, the greater the trend of offering electrons 
to unoccupied d orbital of the metal, and the higher the cor-
rosion inhibition efficiency, in addition, the lower ERLUMOR, the 
easier the acceptance of electrons from metal surface [33]. 
From Table 3, it is clearly that ∆E obtained by the four meth-
ods in case of the inhibitor is lower, which enhance the as-
sumption that the inhibitor molecule will absorb more 
strongly on copper surface, due to facilitating of electron 
transfer between molecular orbital HOMO and LUMO 
which takes place during its adsorption on the metal surface 
and there after presents the maximum of inhibition efficien-
cy. Reportedly, excellent corrosion inhibitors are usually 
those organic compounds who are not only offer electrons to 
unoccupied orbital of the metal, but also accept free electrons 
from the metal [34, 35]. It can be seen that all calculated 
quantum chemical parameters validate these experimental 
results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 
 

Fig 4 Molecular orbital plots and Mulliken charges of the synthesized  
chalcone. 

 
TABLE 3. THE CALCULATED QUANTUM CHEMICAL PROPERTIES FOR 

THE INVESTIGATED CHALCONE. 
 

 

 

 
 

 
 

3.4. Catalytic Activity of the Catalyst, Copper-
Chalcone Complex 

Transition metal complexes supported on different surfac-
es were used as potentially active catalysts for the decompo-
sition of HR2ROR2R, the oxidative degradation of organic contam-
inants and dyes [36]. Hence, the catalytic degradation of the 
Acid Blue 25 textile dye was studied using HR2ROR2R as oxidant 
and copper-chalcone complex as heterogenous catalyst using 
steady-state absorption and emission techniques. When 4 
mL of acid blue 25 (from 1×10P

-3
P M) was mixed with 2 mL 

hydrogen peroxide (2 M) in a beaker containing 14 mL dis-
tilled water to get total volume of 20mL, no reaction was 
observed. However, when only 0.01 g of the copper-chalcone 
complex was added to the Acid blue 25 aqueous solution, 
the absorption band of acid blue 25 (at λRmaxR=615 nm) de-
creases gradually at various time intervals, Fig.5 (a). After 2 
hrs, this band is totally disappears, confirming the complete 
degradation of the dye into its mineral components. On the 
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other hand, in the presence of both the catalyst and H2O2, 
the rapid disappears of the absorption band, Fig.5 (b). After 
only 50 min, the color disappears completely. This demon-
strates that without the addition of copper complex, the acid 
blue 25 degrades in the presence of H2O2 but with less effi-
ciency. Fig. 6 (a,b), shows the decreasing of absorbance at 
various time intervals. Also, Fig. 7, shows the decolorization 
of the acid blue 25 dye in the presence of the complex as a 
heterogenous catalyst and H2O2 after 10 min and 50 min. 

 

 

 

 

 

 
 

Fig.5. Time resolved absorption spectra during reaction of 2×10−4 M of 
acid blue 25 dye in the presence of (a) 0·01 g of the complex as hetero-

genous catalyst (a) and (b) 0·01 g of the complex as heterogenous 
 catalyst with 0.2 M of H2O2. 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 6. The relation between the absorbance and the specific time inter-
vals for the degradation of acid blue 25 dye in the presence of (a) the 
complex as heterogenous catalyst (a) and (b) the complex with H2O2. 

 
Fig.7. Decolarization of (A) acid blue 25 dye in the presence of the com-
plex as a heterogenous catalyst and H2O2 after 10 min (B) and 50 min 

(C). 

The catalytic degradation percent was calculated according 
to the following equation [37]. 

 
         Where Ao is the absorbance at t=0 min and A is the ab-
sorbance at t = time, min. It was found that the percent of 
degradation obtained after the photocatalytic reaction be-
tween the acid blue 25 dye and both H2O2+catalyst was 86.7,  
while the corresponding one with catalyst only was 74.6.  It 
is well known previously that H2O2 has been used for the 
oxidative degradation of organic dye.  However, the more 
stable acid blue 25 dye is much more resistant to H2O2 oxi-
dizer; which was confirmed by our experimental results; 
where there is no observed reaction. The combination of 
H2O2 and metal catalysts with the ability to form reduction 
and oxidation pairs has been used to degrade the organic 
compounds [38]. The catalytic decomposition of H2O2 gen-
erates free radical species like HO•, HOO•, or O2• −, and 
these species, especially the HO•, are the leading oxidation 
agent; that is to say, they are more dominant than H2O2. 
These species are responsible for the efficient degradation of 
organic dyes [39]. The copper complex may play the critical 
role of decomposing H2O2, and producing the free radical 
species as HO•, HOO•, or O2• −, that are responsible for 
degrading the dye molecules. However, the formation of free 
radical pairs is the key factor in the remarkable catalytic deg-
radation of acid blue 25 by the used catalyst. 
The main process in the degradation of acid blue 25 is the 
adsorption–oxidation–desorption mechanism [40]. The dye 
molecule and H2O2 were first adsorbed on the surface of the 
complex, and then free radical species of HO•, HOO•, or 
O2•− were produced by the catalytic decomposition of 
H2O2. These free radicals cause the destructive oxidation of 
the organic dye. The catalyst recovers immediately after de-
sorption of the degraded dye molecules that have left the 
complex surface. 
For the catalytic process, the best type of kinetic reaction 
adapted is the pseudo-first order reaction. The equation used 
to determine the reaction rate is based on the definition of 
the model. The first kinetic model is defined as [41]:  

ln (Co/C) = kt                               (5) 
Where Co and C are the initial concentration and the concen-
tration at any time, respectively. The semilogarithmic plots 
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of the concentrations vs time give straight lines with a good 
linear correlation (R2), Fig.8. This suggests that the degrada-
tion reaction follows the first-order kinetics with respect to 
the acid blue 25 dye. The obtained slope represents the value 
of k (rate reaction). The rate constants for the dye degrada-
tion in the presence of catalyst only and catalyst+H2O2 were 
determined from the obtained slopes. 
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2.0
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Fig 8 First-order kinetic plot of ln Co/Ct vs. time (in min) for photocatalyt-
ic degradation of Acid blue 25 dye in the presence of the complex only 

as a heterogenous catalyst and in the presence of both the complex and 
H2O2 at different time intervals. 

As reported, the rate constant for the degradation of the in-
vestigated dye in the presence of both H2O2 and the catalyst 
equals 0.057 min−1. However, the observed rate constant for 
dye degradation in the presence of the catalyst only equals 
0.014 min-1, indicating efficient catalysis of the complex in 
absence of H2O2 in spite of the fact that the rate of degrada-
tion is slower. Also, the observed catalytic activity could be 
explained on the basis of the delocalization of electrons in 
the conjugated metal complex as the catalytic effect which 
depends on the enhancement in electron-hole (e−/h+) sepa-
ration [42]. On the other hand, metal complex system pro-
duced hydroxyl radicals during the catalytic reaction. This is 
not surprising, since the production of OH was already con-
firmed in other metal-based AOP systems [43]. The radicals 
are strong oxidizing agents that react with dye and cause its 
decolorization. 
As known, the fluorescence spectroscopy is an important 
technique that has been used to determine the degradation 
process of the organic compounds under different catalytic 
processes. This technique is complementary to the UV-vis 
absorption technique. A decrease in the fluorescence intensi-
ty of the acid blue 25 dyes upon in the presence of catalyst 
and catalyst+H2O2 at various time intervals. Fig.9 shows the 
fluorescence spectra of acid blue 25 via the degradation pro-
cess. In the presence of catalyst+H2O2, the fluorescence in-
tensity decreased sharply to 190 (by 2.4 folds) after 10 min 
and then became slower after the next times within ranges 
12-60 min until reach to 76 (about 5.9 folds). Additionally, an 

observable bathochromic shift in the emission spectra has 
been found by 11 nm (located at 434nm), compared to the 
aqueous dye solution (located at 445nm). However, in case 
of using catalyst only, the fluorescence intensity decrease by 
1.8 folds through the first 10 min, and after this mentioned 
time, the spectra decreases slowly by 5.2 folds within ranges 
12-120 min. These imply that •OH radicals were indeed gen-
erated in the system and confirming the degradation of acid 
blue 25 dye.  
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Fig.9. Time resolved emission spectra during reaction of 2×10−4 M of 
acid blue 25 dye in the presence of (a) 0·01 g of the complex as hetero-

genous catalyst (a) and (b) 0·01 g of the complex as a heterogenous 
catalyst with 0.2 M of H2O2. 

           In order to check the reusability of the Cu(II)-chalcone 
complex as a catalyst. After the end of degradation process, 
the complex was collected by filtration, washed with dou-
bled distilled water, and dried at room temperature. The 
catalyst was reused at the same conditions as discussed 
above. It was found that the catalyst maintained its catalytic 
activity for two cycles of the dye oxidation with hydrogen 
peroxide. After the second cycle, the catalytic activity de-
creases. The degradation of the acid blue 25 was observed 
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with UV-visible spectra for 6 hrs and Fig.10, while in com-
parison with that for the fresh complex, acid blue 25 was 
completely degraded after 50 min. 
 
 
 

 

 

 

 

 

 

 

 
Fig.10. Time resolved absorption spectra for the catalytic activity of the 

used complex for two cycles of the acid blue 25 dye oxidation with 
H2O2. 

4. CONCLUSIONS 

1. Polarization data shows that the investigated inhibi-
tors act as mixed-type inhibitor in 1 M HNO3. 
2. Double layer capacitances decrease with respect to 
blank solution when the inhibitor added. This fact may ex-
plained by adsorption of the inhibitor molecule on the cop-
per surface. 
3. The values of inhibition efficiencies obtained from 
the different independent techniques showed  the validity of 
the obtained results 
4. Copper-chalcone complex was used as heterogene-
ous catalyst for the degradation of acid blue 25 dye.  
5. Addition of H2O2 to the system made the degrada-
tion of the dye much faster. It was found that the percent of 
degradation for H2O2+catalyst was 86.7. However, the cor-
responding one with catalyst only was 74.6. Fluorescence 
technique confirms the degradation process.  
6. The investigated catalyst maintained its catalytic 
activity for two cycles of the dye oxidation with hydrogen 
peroxide. The degradation of the acid blue 25 was observed 
with UV-visible spectra for 6 hrs, confirming the reusability 
of the investigated complex. 
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