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NiO/WO3 nanocomposites has been successfully synthesized by a 
precipitation deposition method with different mole ratios were synthesized 
and characterized by Fourier transform infrared Spectra (FT-IR), X-ray 
diffraction (XRD), Energy dispersive X-ray spectroscopy (EDX), Scanning 
electron microscopy (SEM) and Transmission electron microscopy (TEM) 
techniques. Absorption range and band gap energy, which are responsible 
for the observed photocatalyst behavior, were investigated by UV-vis 
diffuse reflectance spectroscopy (UV-vis-DRS). The formation of cubic 
structured NiO and orthorhombic structured WO3 was confirmed by 
powder X-ray diffraction analysis. The photocatalytic activity was tested 
for the degradation of Crystal Violet (CV) under visible-light irradiation. 
It was found that 0.5-0.5 mole NiO-WO3 displayed excellent photocatalytic 
activity than that of 0.6-0.4 mole NiO-WO3, 0.4-0.6 mole NiO-WO3. The 
effect of operation parameters such as initial dye concentration, pH and 
catalyst concentration has been investigated in detail. The mechanisms 
of the enhancement of photocatalytic activity of the nanocomposite 
photocatalyst will be discussed by the p-n heterojunction principle and 
the valence band theory. The pure nanocomposite systems have been also 
reported for a comparative purpose.

INTRODUCTION
In the recent years, environmental issues have 

become increasingly more important.Crystal violet 
(CV) dye is triphenylmethane cationic dye [1-2]. 
This is extensively used in industries such as textile/
dyeing, ballpoint pen, paper, leather, additives, 
foodstuffs, cosmetics, fertilizers, antifreeze, 
detergents, leathers and analytical chemistry. On 

the other hand, advanced oxidation processes 
(AOPs) such as microwave catalysis, photocatalysis, 
membrane technique and advanced oxidants are 
promising in CV decolourization, it is important 
to efficiently remove such dyes for efficient 
environmental remediation. Photocatalysis for 
the purification of wastewater from industries and 
households has attracted much attention in recent 
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years [3-5].
NiO is wide band gap energy of (Eg = 3.5 eV, 

p-type semiconductor) frequently used as a 
cocatalyst loaded with different photocatalysts 
because the loading process is simple and 
inexpensive, and the photocatalysts loaded with 
NiO exhibited higher efficiencies for photocatalytic 
water splitting. Besides excellent electronic and 
optical properties, NiO also possess high chemical 
stability, super conductance characteristics, 
excellent electron transfer capability, and 
remarkable anti-inflammatory properties [6-
8]. A large number metal oxides such as mixed 
nanometal oxide materials have been recognized 
in the past decade years, however among a wide 
range of metal oxides, Previous studies has been 
discussing the combination of NiO/Bi2O3 [9], NiO/
InVO4 [10], NiO/ZnO [11],NiO/TiO2 [12].

WO3, as an important n-type semiconductor 
with a band gap of 2.4 to 2.8eV, has been 
extensively used in many fields due to its unusual 
physical and chemical properties.Taking into 
account its strong adsorption within the solar 
spectrum, stable physicochemical properties as 
well as its resilience to photo corrosion, WO3 is 
generally considered as a feasible candidate for 
construction of composite photocatalysts play 
an essential role in influencing light absorption 
and photocatalytic performances [13-15].
Among these methodologies, the construction 
of composite system with two different 
semiconductor photocatalysts is likely to possess 
superior photocatalytic performances, credited to 
higher charge-separation efficiency and restricted 
recombination rate of the photogenerated charge 
carriers. In the past years, WO3 based on coupled 
semiconductors WO3/g-C3N4 [16], WO3/Fe2O3 
[17],WO3/Bi3O4Cl [18] has been studied.

In thepresent study, to prepare the NiO-
WO3nanocomposites with different NiO:WO3 
mole ratios were synthesized by the precipitation 
deposition method.The mole ratio between WO3 
and NiO was varied in order to obtain the most 
suitable composite material used for further 
application as photocatalyst. The structural and 
morphology of the synthesized samples were 
characterized using UV-Vis-DRS, FTIR, XRD, SEM, 
TEM, while the activity was evaluated for their 
adsorption performance for CV dye in aqueous 
solution. The factors influencing the photocatalytic 
performance and possible mechanism were 
discussed in detail.

MATERIALS AND METHODS
Materials                                                                                                                                                                                       

All the chemicals employed were of analytical 
grade and applied without further purification. 
Deionized water was employed in all experiments

Synthesis of NiO nanoparticle
Ni(NO3)2.6H2O is dissolved in concentrated 

HNO3 (10 ml) and diluted to 100 ml with deionized 
water. The metal solution was hydrolyzed with 
stoichiometric amount of KOH by drop wise 
addition of a 1M solution under continuous stirring. 
The synthesis was carried out in polypropylene (PP) 
apparatus to avoid the possible contamination by 
silica from glass apparatus. The co-gel of Ni(OH)2 
was filtered, dried in hot air oven at 120ºC for 6h.

 
Synthesis of WO3 nanoparticle

The WO3 nanoparticles were synthesized under 
hydrothermal condensations. Experimental details 
were as follows: 10 g Na2WO4-H2Owas dissolved in 
250 mL of distilled water. Then, the solution of 3 M 
HNO3 was added drop wise into the above solution 
under continuous stirring until tungstenic acid was 
precipitated thoroughly. After that, tungstenic acid 
precipitate was collected, washed with deionized 
water and ethanol several times and dried in air at 
100°C. 1 g tungstenicacid was dissolved in 45 mL 
deionized water and then transferred into Teflon–
lined autoclave with a capacity of 100 mL. The 
autoclave weresealed and maintained at 110°–170 
°C for 12 h. The solid precipitate was filtered and 
then dried at 100 °C for 2 h followed by calcination 
at 400 °C for 4 h.

Synthesis of NiO/WO3 nanocomposites
The synthesized NiO powder was subsequently 

added to the WO3precipitate (1:1.5). The pH 
of the prepared suspension was adjusted to 
7by slowly adding 0.1 M of NaOH solution. 
The solution was transferredinto Teflon-lined 
stainless steel autoclave and hydrothermal 
reactionwas carried out at 120 °C for 6 h. Finally, 
NiO/WO3 nanocompositeswere obtained from 
centrifugation and drying at 80 °C for 24 h. 

Characterization	
The UV-Vis-DRS was recorded on an UV-2450 

spectrophotometer (Shimadzu Corporation, 
Japan) using BaSO4 as the reference. Surface 
structure was characterized by XRD pattern 
obtained on X- ray diffractometer (XPERT PRO) 
with Cu Kα radiation at 25°C was used to determine 



355J Nanostruct 12(2): 353-365, Spring 2022

V. R. Raja et al. / Preparation and Photocatalytic Activity of NiO-WO3 

the crystallite size. Scanning electron microscopy 
(SEM) observations were performed by means of 
a JSM 6701F-6701 instrument in both secondary 
and backscattered electron modes. The elemental 
analysis was detected by an energy dispersive 
X-ray spectroscopy (EDX) attached to the SEM.
Transmission electron microscopy (TEM) and 
selected area electrondiffraction (SAED) pattern 
were performed on a JEOL JEM-2100 electron 
microscope with anaccelerating voltage of 200 kV. 
Photodegradation experiments were performed 
in a HEBER immersion type photoreactor (HIPR-
MP125).

Photodegradation Experiments
Photodegradation experiments were carried 

out in a cylindrical immersion type photoreactor. 
The photocatalytic activity was evaluated by 
monitoring the degradation of dyes under visible 
light irradiation.300ml aqueous solution of dye 
was taken in a cylindrical glass vessel equipped 
with a circulating water jacket to cool the lamp 
and to maintain constant temperature, in which air 
was bubbling continuously from the bottom of the 
reactor. Then, pH of the solution was adjusted using 
0.1M H2SO4 (or) 0.1M NaOH and required amount 
of photocatalyst was added into the vessel. Before 
irradiation, the aqueous suspension containing 
EY and photocatalyst was continuously stirred for 
30 min in dark to reach an adsorption-desorption 
equilibrium. After that, the mixture was subjected 
to visible light irradiation using 150W tungsten 
lamp. At regular time intervals, 5 ml aliquot of 
the reaction mixture was collected, centrifuged 
and filtered through a 0.2 µm to millipore filter 
to remove the photocatalyst powder. Then the 
filtrate was analyzed by UV-visible spectrometer 
to evaluate the residual EY concentration. 

Percentage of photodegradation = (𝐶𝐶0−𝐶𝐶)
𝐶𝐶0

𝑋𝑋 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Here C is the absorption of CV solution at 
irradiation time of ‘t’ min. and C0 is the initial 
absorption at t = 0 min.

RESULTS AND DISCUSSION
Optical absorbance analysis

The DRS of the as-prepared samples is shown in 
Fig. 1a. NiO nanoparticles have strong absorption 
peaks at 700nm and WO3 nanoparticles with 
an absorption edge around 470nm in the visible 
light region.The observed redshift in 0.6-0.4 mole 

NiO-WO3, 0.4-0.6 mole NiO-WO3,0.5-0.5 mole 
NiO-WO3nanocompositescan be attributed to the 
electron–hole transition between NiO and WO3. 
The above result indicates that dispersing NiO on 
the WO3 surface leads to the enhanced absorption 
in the visible light range,therefore, these NiO-
WO3 nanocompositeswould be promising for 
photocatalysis application [19-20].The enhanced 
light absorption may lead to formingmore 
electron–hole pairs. The optical energy band gap 
of the nanocomposites was measured using the 
Tauc relation. Abruptly, similar UV-vis absorption 
curves wereobserved and the absorption edges 
were calculated using the formula.
    

 

 

 

 

𝛼𝛼ℎ𝑣𝑣 = 𝐴𝐴(ℎ𝑣𝑣 − 𝐸𝐸𝑔𝑔)𝑛𝑛/2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            (2)                                  
Where, α, h, ν, A, Eg are the absorption 

coefficient, Planck’sconstant, incident light 
frequency, proportionality constant, and band gap 
energy respectively.The obtained bandgap energy 
values of NiO, WO3,0.6-0.4 mole NiO-WO3, 0.4-
0.6 mole NiO-WO3 and 0.5-0.5 mole NiO-WO3are 
found to be 3.6eV, 2.59eV, 3.22eV, 2.98 and 
2.72eV respectively and it is displayed in Fig. 1b. 
Hence 0.5-0.5 mole NiO-WO3absorbs more visible 
light than that of NiO, WO3.

Using the DRS results, the band edge positions of 
the nanocomposites were calculated theoretically 
using Mulliken electronegativity theory following 
the empirical equations 3 and 4.

 

 

 

 

𝐸𝐸𝑉𝑉𝑉𝑉 = 𝑋𝑋 − 𝐸𝐸𝑒𝑒 + 0.5 𝐸𝐸𝑔𝑔  
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𝐸𝐸𝐶𝐶𝐶𝐶 = 𝐸𝐸𝑉𝑉𝑉𝑉 − 𝐸𝐸𝑔𝑔                                                                                      (4)

Where EVB is the valence band edge potential, 
ECB is the conduction band edge potential, Eg isthe 
band gap energy of the semiconductor, Ee is the 
scale factor of the hydrogen reference electrode 
(-4.5 eV), and χ is the absolute electronegativity 
of the semiconductor, which isdefined as the 
geometric mean of the absolute electronegativities 
of the constituent atoms. The calculated band 
edge potentials of the CB and VB of NiO and WO3 
are given in Table 1.

FT-IR Spectrum
The components of as-prepared composite 

catalysts were further confirmed by FT-IR. Fig. 2 
showed the FT-IR spectra for NiO/WO3 composites. 
The peaks at 3641 cm-1, 3609 cm-1 and 3137 cm-1 
are assigned to the stretching vibrations of OH 
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group which is contributed by water contents. 
The vibrational band around 1624 cm-1 is due to 

the deformation vibration of H2O molecule. The 
band ascribed to asymmetric stretching of C=O 
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Catalyst 

 

Absolute electronegativity 
X(eV) 

Calculated conduction 
band position 

EVB (eV) 

Calculated valence 
band position 

ECB(eV) 
Energy band gap Eg (eV) 

NiO 5.78 0.55 3.05 3.6 
WO3 6.59 0.79 3.38 2.59 

Fig. 1. (a) UV-Vis-DRS of NiO,WO3, 0.6-0.4 mole NiO-WO3, 0.4-0.6 mole NiO-WO3, and 
0.5-0.5 mole NiO-WO3 (b) (αEphoton)

1/2 Vs Ephoton  curve of  NiO ,WO3 , 0.6-0.4 mole NiO-
WO3 , 0.4-0.6 mole NiO-WO3, and 0.5-0.5 mole NiO-WO3 

Table.1.Estimated band-gap energies (Eg) and calculated EVB and ECB of NiO, WO3
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is observed at 1403 cm-1. The band at 1246 cm-1 
is due to CO-C stretching vibrations. It can be 
clearly seen that the main characteristic peaks of 
pure NiO sample [21-22]. An intense broad band 
observed at 3442 cm−1 is owing to W-OH stretching 
vibration and can be ascribed to intercalation of 
H2O. A peak located at 1640 cm−1 is assigned 
to the W–OH bending vibration mode of the 
adsorbed molecules of water. The peak at 1402 
cm−1was observed in the spectra of the terminal 
of vibrations W=O groups that were changed from 
the W-O bond on the surface of WO3 or in the grain 
boundaries.The characteristic absorption bands of 
NiO and WO3 were shifted to lower frequency in 
curve confirmed the association betweenthem. 
The above IR characteristic results have revealed 
the format ion and present of the NiO-WO3 
nanocomposite that is also confirmed by the XRD 
results as discussed below [23-24].

X-ray diffraction
The crystalline phases of composite sample 

were detected by XRD analysis. Fig. 3 exhibits 
the XRD patterns of NiO, WO3 and NiO-WO3 
nanocomposite proportions. For NiO peaks 

observed at 2θ values 25.1º, 27.5º, 33.5º and 
45.7º were respectively indexed as (0 1 2),(1 0 4), 
(1 1 0) and (2 0 0).It could be found that the NiO 
sample was well consistent with the structure of 
cubic phase (JCPDS No: #14-0688), and the WO3 
diffraction peaks matched with its orthorhombic 
phase at 30.1º,32.6º, 35.3º,45.4º,53.9º,60.5º and 
65.9º were respectively indexed as indexed as   
(1 0 0),(0 2 0),(1 0 1),(1 0 2),(1 1 0), (1 0 3) and (2 0 
1) (JCPDS No: # 46-1096). This suggests that WO3 
dispersed wellon theNiO surface. The crystallite 
sizes are calculated by the Debye-Scherrer 
equation. Theaverage crystallite sizes of NiO, 
WO3, 0.6-0.4 mole NiO-WO3, 0.4-0.6 mole NiO-
WO3,0.5-0.5 mole NiO-WO3nanocompositesare 
25.15 nm, 28.45nm, 33.09nm, 35.56 and 39.54nm 
respectively [25-26].

Morphological Investigations
The detailed morphology and microstructure 

of the pure NiO, WO3, 0.5-0.5 mole NiO-WO3 were 
investigated by SEM and EDAX. Fig. 4 (a), (b) and 
(c) the morphology of the pure NiO shows sand 
like structure, WO3 shows candy with smooth 
surface structures, 0.5-0.5 mole NiO-WO3 appears 
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Fig. 2. FT-IR spectrum of NiO, WO3, 0.6-0.4 mole NiO-WO3, 0.4-0.6 mole NiO-WO3, and 0.5-0.5 mole 
NiO-WO3 
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to be small spherical structure and the average 
particle size is below 25 nm. The EDAX shows the 
presence of elements such as Ni, W, and O in 0.5-
0.5 mole NiO-WO3composites as show in Fig. 4 (d).

The TEM measurement was performed in order 
to get detailed information about the crystalline 
structure of the photocatalyst. TEM image of 
0.5-0.5 mole NiO-WO3 nanocomposite is shown 
in Fig. 5(a). It can be seen from the figure that 
the average grain diameter of 0.5-0.5 mole NiO-
WO3 is around 21 to 47 nm. When the calcination 
was carried out at 80°C, as-prepared composite 
underwent a number of physical and chemical 
processes. The removal of water in the structure, 
including the adsorbed, intercalated and 
hydroxyl water, open up pore space and results 
in the formation of mesoporous structures. The 
corresponding diffraction rings and bright spot 
on the selected area electron diffraction (SAED) 
pattern Fig. 5 (b)suggest that the 0.5-0.5 mole 
NiO-WO3 nanocomposite obtained are highly 

crystalline in nature, which is also consistent with 
XRD results [27]. The Fig. 5 (c) presents the HRTEM 
image of the 0.5-0.5 mole NiO-WO3 composite, 
the clear lattice fringes reveal that the materials 
are highly crystallized. Different lattice images are 
observed with d spaces of 0.21nm corresponding 
to the (2 0 0) plane of cubic NiO, and with d 
spaces of 0.30nm belongs to the (0 2 0) plane 
of orthorhombic WO3, respectively. The HRTEM 
analysis demonstrated that the existence of 0.5-
0.5 mole NiO-WO3 nanocomposite. These results 
are in good accordance with the XRD results [28].

Photocatalytic activity 
Photodegradation of CV

The photocatalytic activity of NiO-WO3 samples 
was tested by the degradation of CV under 
visible-light irradiation at room temperature.  
CV is very difficult to be decomposed for its 
chemically stability and it shows a maximum 
adsorption peak at 565nm. Fig. 6 shows the 
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Fig. 3. XRD Pattern of (a) NiO (b) WO3 (c) 0.6-0.4 mole NiO-WO3 (d) 0.4-0.6 mole NiO-WO3 (e) 0.5-0.5 mole NiO-WO3 
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changes in the absorbance profiles of CV solution 
in the presence of 0.5-0.5 mole NiO-WO3 
nanocomposite was investigated by measuring 
the degradation of CV at pH 8under visible 
light irradiation. The control experiments were 
performed for 30 min under the dark condition 
in the presence of photocatalytic materials. With 
the time of irradiation increasing, the peaks at  
λmax 565nm were reduced quickly and after 180 
min of irradiation. At the same time, the blue 
shift for absorption maximum 565nm can be seen 
obviously which can be related to de-ethylation 
process forwarded by the destruction of the 
skeleton.

The enhanced photocatalytic activity of NiO-
WO3 can be explained as follows: The schematic 

diagram of electron-hole transfer in NiO-WO3 was 
proposed and illustrated in  Fig. 7. According to the 
band edge position, the excited electrons on the 
conduction band of the p-type NiO transfer to that 
of the n-type WO3, and simultaneous holes on the 
valence band on the n-type WO3 can be transferred 
to that of p-type NiO under the potential of 
the band energy difference. The migration of 
photogenerated carriers can be promoted by the 
internal field, so less of a barrier exists. In this case, 
each majority carrier, electrons in n-type WO3 and 
holes in p-type NiO, can migrate easily in the porous 
semiconductor nanocomposite consisting of small 
particles, and they enter into recombination 
between these electrodes. Hence, the electron–
hole recombination process is suppressed and the 

 

 

 

 

Fig.4 

 

 

Fig. 4. SEM image of (a) NiO (b)WO3 (c) 0.5-0.5 mole NiO-WO3 (d) EDAX image of 0.5-0.5 mole NiO-WO3 
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life time of the charge carriers are extended at the 
hetero-junction. The electrons accumulated on the 
CB of WO3 react with surface adsorbed oxygen to 
form super oxide radical (O2

•
՟), which further reacts 

with proton to form super oxide radical (•OH). The 
reactive species (O2

•
՟, •OH and h+) formed in the 

photocatalytic process are highly responsible for 
the degradation of CV. Therefore, formation of p-n 
hetero-junction, strong visible light absorption and 
efficient electron-hole separation could enhance 

the photocatalytic reaction can be enhanced 
greatly. The net effect in this case also reduces the 
energy wasteful recombination of charge carriers 
and facilitates the photodegradation of organic 
pollutant [29].

Optimization of reaction parameters
Effect of pH

It was important to study the role of pH on 
the decolorization of dye .To study the effect of 
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Fig. 5. (a) TEM image of 0.5-0.5 mole NiO-WO3 (b) SAED pattern of 0.5-0.5 mole NiO-WO3 (c) HR-TEM images of the 0.5-0.5 mole 
NiO-WO3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6 

 

 

 

 

Fig. 6. Time Dependent UV-Vis Spectral Changes of CV (5µM) in Presence of (0.5-0.5 mole NiO-WO3) (1,5g/L) 
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Fig.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. The schematic diagram of electron transfer in NiO-WO3 under visible- light irradiation.

Fig. 8. Effect of pH on the photodegradation of CV
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pH on the decolorization efficiency, experiments 
were carried out at various pH values, ranging 
from 4-12 for constant dye concentration (5µM) 
and catalyst dosage (1.25g/L).The Fig. 8 shows 
the percentage decolorization of CV as a function 
of pH .It was observed that the decolorization 
efficiency increases with the increase in pH 
exhibiting maximum rate of decolorization at 
pH=8. The presence of large quantities of OH- ions 
on the particle surface as well as in the reaction 
medium favours the formation of OH- ions which 
is widely accepted as a principle ,oxidizing species 
responsible for dye concentration.The percentage 
efficiency of CV after 180 minutes of irradiation was 
92%,64%, 40%, 26%  at pH 8,10,4,12 respectively 
[30-31].

Effect of Catalyst Dosage
The Fig. 9 shows the effect of catalyst dosage 

on the degradation of CV at pH =8 .It can be seen 
that the rate of photodegradation increases with 
increase in the catalyst loading up to 1.25g/L there 
after the rate of decolorization decreases. Initially 
an increase in the catalyst dosage increases the 
total active surface area ,hence the availability 
of more active sites on the catalyst  surface 

for adsorption and reaction further increase in 
the amount  of the catalyst then decrease the 
degradation efficacy. The decreased percentage 
decolorisation at higher catalyst loading may also 
be due to the activation of activated molecules 
by collision with ground state molecules. Thus 
optimum catalyst concentration of 1.25g/L has 
been employed in order to avoid the excess of 
catalyst and ensure total absorption of efficient 
photons. The percentage of CV degradation after 
180 minutes of irradiation  was 92%,82%, 71%, 
64%, 58% 44%  at catalyst dosage of 1.25g/L,1 
g/L,1.5g/L,0.5g/L,1.75g/L respectively. The results 
show that optimum catalyst dosage of 0.5-0.5 
mole NiO-WO3 of 1.25g/L in CV degradation was 
observed [32].

Effect of Concentration
The photocatalytic degradation of CV was 

carried out by varying the initial concentration of 
the dye from 5µM to 10µM at pH 8 and 0.5-0.5 
mole NiO-WO3 dosage of 1.25 g/L and the results 
are shown in Fig. 10. As the concentration of 
the dye was increased, the percentage of photo 
decolorization decreased indicating for there to 
increase the catalyst dose or time span for the 
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 Fig. 9.       Effect of catalyst dosage on the photodegradation of CV 
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complete removal. The possible explanation for 
this behavior is that as the initial concentration 
of dye increases, the path length of the photons 
entering the solution decreases and in low 
concentration the reverse effect was observed, 
thereby increasing the number photon absorption 
by the catalyst in lower concentration. The 
degradation efficiency is directly proportional to 
the probability of the formation of hydroxyl radicals 
(OH.) on the catalyst surface and the probability 
of (OH.) reactivity with the dye molecules. The 
percentage degradation efficiency of CV after 180 

minutes of irradiation was 92%, 70%, 58% at 5 
µM,8µM,10µM respectively [33-34].

COD
The COD was used as a measure of the oxygen 

equivalent of the organic content in a sample that 
was susceptible to oxidation to carbon-dioxide 
and water by a strong oxidant. The photocatalytic 
experiments were performed under ideal 
conditions. Test samples were collected at every 
30 min time interval during the process. The 
COD of the CV before and after the irradiation of 
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Fig. 10.     Effect of concentration on the photodegradation of CV   

Time (Min) 
COD removal Efficiency 

(%) 
Crystal Violet 

0 0 
30 14.53 
60 22.32 
90 41.82 

120 57.26 
150 79.54 
180 92.00 

 

 

Table.2. COD removal (mg/L) of CV during 
photodegradation using 0.5 NiO-0.5 WO3 under 
visible light irradiation
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visible light was estimated and shown in Table. 2. 
It was observed that the solutions obtained after 
photodegradation show a significant decrease in 
COD to 92.00% after 180 min under the optimum 
conditions. The results revealed that most of 
organic matter in CV degrades to smaller species 
(especially inorganic compounds) and hence the 
required chemically oxygen demand decreases.

CONCLUSIONS 
In the present study NiO-WO3 nanocomposite 

were successfully synthesized by  
precipitation deposition method. The prepared 
photocatalyst was characterized by UV-DRS, 
FT-IR, XRD, SEM, EDAX and TEM.  According to the 
UV-vis-DRS result the sample shows the absorption 
edge in the visible region of the spectrum. The 
photocatalytic activity of 0.5-0.5 mole NiO-WO3 
is found to be more efficient photocatalyst than 
NiO and WO3.During3h of simulated under visible 
light irradiation, 92% of CV (5µM) is degraded 
using 1.25g/L of0.5-0.5 mole NiO-WO3. The 
electron- hole transfer in the p-n hetero-junction 
is explained schematically through a probable 
mechanism. The hetero-junctions have good 
visible light absorption capacity and effectively 
eliminate the electron-hole recombination. 
Conclusively, our study proposes a new idea for 
synthesizing heterogeneous photocatalysts such as 
NiO-WO3 which can completely mineralize organic 
pollutants (CV) help in solving the environmental 
problems.
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