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Synthesis of -Fe2O3/TiO2 nanocomposite and its 
application to the removal of dyes from water 
samples by adsorption and degradation processes 
Tayyebeh Madrakian*, Abbas Afkhami, Reza Haryani and Mazaher Ahmadi  

New  facile  route  have  been  proposed  for  the  synthesis  of  -Fe2O3/TiO2 nanocomposite. The 

synthesized nanocomposite was fully characterized by TEM, VSM, EDX and XRD measurements. Dye 

removal ability of the synthesized nanoparticles was investigated by the evaluation of its removal 

efficiency  in  the  removing  of  Janus  Green  B,  as  a  cationic  dye,  and  Congo  red,  as  an  anionic  dye.  Dye  

degradation ability of the synthesized nanocomposite was investigated under the various irradiation 

lights (i.e.  sunlight,  254 nm and 365 nm UV light).  The results  showed that the new route result  in new 

TiO2  nanocomposite with improved photocatalytic activity under sunlight irradiation. Also, the results 

showed that the synthesized nanocomposite could be considered as an efficient photocatalyst in the 

field of wastewater treatment due to its lower band gap in the presence of -Fe2O3 nanoparticles. 

 

Introduction 

Photocatalytic activity has been receiving a great attention 
research area for several years in the case of its application in 
water concomitant degradation and wastewater treatment. TiO2 
is one of the most commonly used photocatalysts in this field 1-

6, because of its strong oxidizing abilities for the decomposition 
of organic pollutants, super hydrophilicity, chemical stability, 
long durability, nontoxicity, low cost, and transparency to 
visible light 7. However, because of its high band gap energy, 
its application is limited to excitation in the ultra-violet region. 
Therefore it requires a UV source for band gap excitation 
during photocatalysis. The photocatalytic properties of TiO2 are 
due to the formation of photogenerated hole and electron 
charge carriers, which occurs upon the absorption of ultraviolet 
light corresponding to the band gap. The photogenerated holes 
in the valence band diffuse to the TiO2 surface and react with 
the adsorbed water molecules, forming hydroxyl radicals. The 
photogenerated holes and the hydroxyl radicals oxidize nearby 
organic molecules on the TiO2 surface. Meanwhile, electrons in 
the conduction band stereotypically participate in the reduction 
processes, which typically react with molecular oxygen in the 
air to produce superoxide radical anions 7.  Only 5% of the UV 
light from the solar beam reaches the earth. Hence TiO2 is 
rarely excited by the solar beam that reaches the earth. 8,  9  One 
of the potential solutions for improving the photocatalytic 
efficiency of TiO2 in the visible region is to shift its optical 
absorption from the UV region to the visible-light region, 

allowing for more photons to be absorbed and utilized in 
decomposing the pollutants 10. It has been widely recognized 
that the efficiency of photocatalytic reactions of TiO2 materials 
can be enhanced via deposition of transition metals 11-14, doping 
with non-metals 15-17, coupling TiO2 with narrow band-gap 
semiconductors 18, 19 and preparing oxygen-deficient TiO2 20, 21.  
 Metal oxide core-shell nanocomposites offer a potential 
solution as a result of the synergy that is possible among the 
components 10. TiO2 based photocatalytic hetero structures such 
as noble metal/TiO2 22 carbon/TiO2 23 metal oxide/TiO2 24 and 
metal chalcogenide/TiO2 25 have been proposed and studied. -
Fe2O3, one of the stable forms of iron oxide under ambient 
conditions, is a promising material for the catalysis and gas 
sensors 24-26, which is in addition to its widely application in 
pollutant adsorption removal 27-31, due to of its stability, 
magnetic properties, lower band gap, easy synthesis and low 
cost. The combination of TiO2 with Fe2O3 can decrease the 
recombination rate of photogenerated electrons and holes in 
resultant nanocomposite. Furthermore, the core–shell structured 
Fe2O3/TiO2 nanocomposites can be used to improve the visible 
light response of TiO2. 10, 32-34 
 This work reports on a new route for the synthesis of -
Fe2O3/TiO2 nanocomposite. Catalytic properties of the 
synthesized nanocomposite show an improvement in catalytic 
activity under sunlight irradiation condition as compared with 
bare TiO2 nanoparticles. The synthesized nanocomposite was 
applied to the removing of Janus Green B (JG) and Congo Red 
(CR) from water samples. Contribution of the adsorption and 
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photodegradation processes in the removal of JG and CR dyes 
was evaluated by chemical oxygen demand (COD) tests. The 
results showed that the synthesized nanocomposite could be 
considered as an efficient photocatalyst in the field of 
wastewater treatment due to its lower band gap in the presence 
of -Fe2O3 nanoparticles as compared with TiO2 nanoparticles. 

Experimental 

Reagents and materials 

 All the chemicals used were of analytical reagent grade or 
the highest purity available and were purchased from Merck 
Company (Darmstadt, Germany). Double distilled water 
(DDW) was used throughout the work. TiO2 nanoparticles 
(Titanium (IV) oxide, anatase nanopowder, <25 nm particle 
size) was purchase from Aldrich. All glassware were soaked in 
dilute nitric acid for 12 h and then thoroughly rinsed with 
DDW. The dyes stock solutions were prepared in DDW and 
working standard solutions of different dye concentrations were 
prepared daily by diluting the stock solution with DDW. The 
adjustment of pH was performed with 0.01-1.0 mol L-1 HCl 
and/or NaOH solutions. Scheme 1 shows the structure of the 
investigated dyes. 

 
Scheme 1 The structure of the investigated dyes. 

Apparatus 

 The size, morphology and structure of the nanoparticles 
were characterized by transmission electron microscopy (TEM, 
Philips-CMC-300 KV). The crystal structure of the synthesized 
nanoparticles was determined by an X-ray diffractometer 
(XRD, 38066 Riva, d/G. via M. Misone, 11/D (TN) Italy) at 
ambient temperature. The chemical composition of the prepared 
nanoparticles was measured by EDX performed in a scanning 
electron microscope (VEGA TEScan SEM). The magnetic 
properties of the nanoparticles were measured with a vibrating 
sample magnetometer (VSM, 4 in. Daghigh Meghnatis Kashan 
Co., Kashan, Iran).  
 A Metrohm model 713 pH-meter was used for pH 
measurements. A single beam UV-mini-WPA 
spectrophotometer was used for the determination of the dyes 
concentration in the solutions. A 40 kHz universal ultrasonic 
cleaner water bath (RoHS, Korea) was used.  

Preparation of -Fe2O3 nanoparticles (MNPs) and -
Fe2O3/TiO2 nanocomposite (MNPTiO2) 

 MNPs were prepared according to the previously reported 
procedure 27. MNPTiO2 was synthesized according to the 
following procedure (scheme 2): typically 7.0 mL of thionyl 
chloride and 0.5 g of TiO2 nanoparticles were brought into a 

25.0 mL flask and refluxed for 12.0 h at 90 . After completion 
of the reaction, unreacted thionyl chloride was distillated at 
100 , and then 20.0 mL triethyl amine and 1.0 g MNPs were 
added to the produced nanoparticles. Then the mixture was 
refluxed overnight at 45 .  The  resultant  -Fe2O3/TiO2 
nanocomposite was washed using methanol and DDW and 
dried under the vacuum at 80 . 

 
Scheme 2 Schematic diagram for synthesis of -Fe2O3/TiO2 nanocomposite. 

Dye removal experiment  

 Adsorption studies were performed by adding 0.02 g of 
MNPTiO2 to 25.0 mL solution of different concentrations of 
dyes in a 50 mL beaker. The solution was stirred for 25.0 min. 
Then the dye loaded MNPTiO2 was separated with magnetic 
decantation. The concentration of dye in the solution was 
measured spectrophotometrically at the wavelength of the 
maximum absorbance of each dye ( max (JG): 612 nm, max (CR): 
492 nm). The concentration of dyes decreased with time due to 
their adsorption and, to some extent, degradation by 
fMNPTiO2. The adsorption percent for each dye, i.e. the dye 
removal efficiency, was determined using the following 
expression: 

100]
)(

[Re%
0

0

C
CC e    (1) 

where Co and  Ce represent the initial and equilibium (after 
adsorption) concentrations of each dye in mg L-1, respectively. 
Dye uptake, qe (mg dye per g MNPTiO2), was determined by 
mass balance, as follows: 

m
VCCq ee )( 0

     (2) 
where V is the volume of the solution in L, and m is the mass of 
MNPTiO2 (g). 

Photodegradation reactions and COD tests 

 The photocatalytic activities of the investigated 
nanoparticles were evaluated by the degradation of JG and CR 
dyes in an aqueous solution under the irradiation of both 
ultraviolet (UV) light (at 254 nm and/or 365 nm) and sunlight. 
The reactions were conducted at ambient temperature and 
pressure. The 36 W Hg lamp (254 nm, TUV 36W/G36TB, 
Philips, Holland) and 36 W Xe lamp (365 nm, LT 36W/009W, 
HRA 4348, Germany) were used as the UV light sources, to 
trigger the photocatalytic reactions, at 10 cm distance from 
reaction vessel. Typically, the aqueous dye-MNPTiO2 
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suspension system was prepared as follows. A 10.0 g sample of 
the MNPTiO2 was dispersed in a 50 mL aqueous solution 
containing various concentrations of each dye (C0 = 5.0, 20.0, 
30.0, 50.0, 100.0, 200.0, 400.0 mg L-1). The mixture was stirred 
for 10 min in the dark to achieve the adsorption–desorption 
equilibrium before the irradiation. The suspension was stirred 
before and during the illumination. After completion of the 
procedure, the residual concentration of each dye was detected 
spectrophotometrically at the wavelength of the maximum 
absorbance of each dye. In order to distinguish participation of 
adsorption from degradation (under sunlight illumination), 
COD test was performed on residual solution. COD test was 
performed according to “Macro COD by reflux digestion and 
titration” method 35 using standard potassium dichromate 
solution as an oxidizing agent. 

Adsorption isotherms 

 The equilibrium data were analyzed in accordance with the 
Langmuir and Freundlich isotherm models.  
The linear form of the Langmuir isotherm is 36:  

e
mmLe

e C
qqKq

C 11

           (3) 
where KL is  a  constant  and qm is the maximum amount of the 
solute adsorbed per gram of the sorbent (mg g-1), which 
depends on the number of adsorption sites. The Langmuir 
isotherm shows that the amount of dye adsorption increases as 
the concentration increases up to a saturation point.  
 The linear form of Freundlich empirical model is 
represented by 37: 

efe C
n

kq ln1lnln
          (4) 

where Kf (mg1-1/n L1/n g-1) and 1/n are Freundlich constants 
depending on the temperature and the given adsorbent-
adsorbate couple. The parameter n is related to the adsorption 
energy distribution, and Kf indicates the adsorption capacity.  

Results and Discussion 

Characterization of the investigated nanoparticles 

 The morphology and crystallographic structure of the 
investigated nanoparticles were characterized using 
transmission electron microscopy (TEM) and X-ray di raction 
(XRD). The TEM image in Fig. 1a shows that the average 
diameter of the synthesized MNPs is around 20 nm. TEM 
image of MNPTiO2 (Fig. 1b) shows morphological properties 
of the MNPTiO2 nanocomposite. From this Fig. it can be 
concluded that the nanoparticle aggregation and attachments 
have been occurred The XRD pattern of the synthesized 
products is shown in Fig. 2. As Fig 2 shows, all the peaks of 
MNPs (Fig. 2a) and TiO2 nanoparticles (Fig. 2b) can be seen in 
the MNPTiO2 spectrum (Fig. 2c). This indicates that MNPTiO2 
nanocomposite has been synthesized.  
 A quantitative EDX spectrum was taken to determine the 
elemental composition of the MNPTiO2 nanocomposite. The 
results are presented in Fig. 3. The EDX spectrum confirmed 

that there were no elemental impurities present in the 
nanocomposite composition.  The analysis of the spectrum was 
also performed to find the weight percent (Wt %) and atomic 
percent (At %) of each element, which is given in Table 1. 

  
Fig. 1 TEM image of (a) MNPs and (b) MNPTiO2 nanoparticles. 
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Fig. 2 XRD pattern of (a) MNPs, (b) TiO2 and (c) MNPTiO2 nanoparticles. 

Table 1 EDX elemental composition of the MNPTiO2 nanocomposite. 

Element  Wt%   At%  
 Experimental Theoretical  Experimental Theoretical 

Oxygen        30.10 33.33  60.52 62.43 
Titanium      27.87 20.00  18.72 12.52 
Iron           36.03 46.67  20.75 25.05 

 
Fig. 3 EDX spectrum of the MNPTiO2 nanocomposite. 

 The magnetization curves of the MNPs and MNPTiO2 
nanocomposite, recorded with a VSM, are illustrated in Fig. 4. 
As shown in Fig. 4, the magnetization of the samples would 
approach the saturation values when the applied magnetics eld 
increases to 10,000 Oe. The saturation magnetization of the 
MNPs nanoparticles was obtained as 60.85 emu/g. For 
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MNPTiO2 nanocomposite, the saturation magnetization was 
found to be 54.66 emu/g. These results show that magnetic 
properties are affected by the surface modi cation. A 
magnetization reduction of about 10% was observed between 
uncoated and TiO2-coated MNPs. This may be related to the 
nanoparticle size effect, the increased surface disorder, and the 
diamagnetic contributions of TiO2 nanoparticles. The amount of 
decrease was not too large to seriously affect the use of these 
nanoparticles for the desired application. 

 
Fig.  4 Magnetization curves obtained by vibrating sample magnetometer (VSM) 
at room temperature: ( ) MNPs nanoparticles and ( ) MNPTiO2 nanocomposite. 

Effect of solution initial pH on dye uptake 

 Solution pH affects adsorption process of dye molecules by 
affecting both aqueous chemistry and surface binding-sites of 
the adsorbent. The effect of pH in the range 3.0–12.0 with a 
stirring time of 45 min on the removing of dyes was 
investigated using 0.1 mol L 1 HCl and/or NaOH solutions for 
pH adjustment. The initial dye concentration was fixed at 50.0 
mg  L 1. Fig. 5 shows the removal efficiency variations as a 
function of pH for each dye. As Fig. 5 shows, the removal 
percentage in the case of JG increased by increasing pH, 
reached a maximum at pH 11.0 and remained nearly constant at 
higher pHs. For CR, the maximum removal occurred at pH 4.0. 
Therefore, pH 11.0 was selected for JG and pH 4.0 was chosen 
for CR.  
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Fig.  5 Removal efficiency percentage at different pHs for JG ( )  and  CR  ( ). 
Conditions: 0.01g of MNPTiO2, 25.0 mL of 50.0 mg L-1 of dye, agitation time of 45 
min. 

 The point of zero charge, pHpzc, of MNPTiO2 in aqueous 
solution was found to be 6.2 and negative zeta potential 
increased with increasing alkaline solution pH. In other words, 
the predominant charge at the MNPTiO2 in acidic solutions is 
positive. Therefore, for the anionic dye CR, high efficiency 
removal was obtained at low pHs. It seems that the dominant 
mechanism of the adsorption is electrostatic attraction 38. At pH 
4 and below it, a considerable high electrostatic attraction exists 
between the positively charged surface of the adsorbent and 
negatively charged anionic dye molecules. By increasing the 
pH of the solution, the adsorption of the anionic dye at 
MNPTiO2 tends to decrease, which can be explained by the 
increasing electrostatic repulsion between the anionic dye 
adsorbate species and negatively charged adsorbent surfaces. 
Also lower adsorption at alkaline pHs can be due to the 
presence of OH- ions that causes destabilizing anionic dye and 
competing with the dye anions for the adsorption sites. In the 
case of the cationic dye a similar behavior, but in the opposite 
direction, was observed.  

Effect of adsorbent dosage on dye removal 

 The dependence of the adsorption of dye on the amount of 
MNPTiO2 was studied at room temperature and at optimum pH 
for each dye by varying the adsorbent amount from 0.01 -0.04 g 
in contact with 25.0 mL solution of 50.0 mg L-1of each dye. 
The percentage removal of dye increased by increasing the 
amount of MNPTiO2, apparently due to the availability of the 
higher adsorption sites. The adsorption reached a maximum 
with 0.02 g of adsorbent for both dyes. The maximum 
percentage removal was about 98%. 

Effect of contact time 

 The effect of contact time on the adsorption of the 
investigated dyes was studied to determine the time taken by 
MNPTiO2 to remove 50.0 mg L-1 dye solution at the optimum 
pH. An optimum value of MNPTiO2 was added into a 25.0 mL 
of the dye solution. Absorbance of the solution at max with 
time was determined to monitor the dye concentration. It was 
observed that almost all of the both dyes became adsorbed after 
25.0 min. Therefore, agitation time of 25.0 min was selected for 
further works. 

Photocatalytic Activity 

 The dye removal process took place by both the adsorption 
and photocatalytic processes at the sorbent. In order to estimate 
the contribution of each process, the amount of the dye became 
adsorbed was determined after desorption by eluent. Solutions 
of 50.0 mg L-1 of JG and CR were added to 20 mg of 
nanoparticles. After 25.0 min the total removal of the dyes were 
determined and then the nanoparticles were separated and the 
amount of the adsorbed dyes were determined after desorption. 
The results indicated a contribution of 15.0 and 19.0 % dye 
removal by photocatalytic effect for JG and CR, respectively. 
The photodegradation efficiency increased by increasing of the 
time. The photodegradation contribution of the dyes removal 
increased to 22.0 and 30.0 % for JG and CR after 60.0 min, 
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respectively. The results also indicated the photodegradation 
efficiency for CR is higher than that for JG, this may be related 
to the effect of structure of the dye. In conclusion, these results 
confirm that the TiO2 shell in the MNPs is photocatalytically 
active and promotes the dyes removal. Also the results reveal 
that the magnetic core interact on removal of dyes. 

Adsorption isotherms 

 The capacity of the adsorbent is an important factor that 
determines how much sorbent is required for quantitative 
removal of a specific amount of the dyes from solution. For 
measuring the adsorption capacity of MNPTiO2, the adsorbent 
was added into the JG and CR solutions at various 
concentrations, and the suspensions were stirred at room 
temperature and under sunlight, followed by magnetic removal 
of the absorbent. An adsorption isotherm describes the fraction 
of the sorbate molecules that are partitioned between the liquid 
and the solid phase at equilibrium. Adsorption of the dyes by 
the adsorbent was modeled using Freundlich and Langmuir 
adsorption isotherms. After subtraction of photodegradation 
contribution, the remained dyes in the supernatants were 

measured spectrometrically at corresponding maximum 
absorption wavelength of each dye, and the results were used to 
plot the isothermal adsorption curves as shown in Fig. 6. The 
equilibrium adsorption data were fitted to Langmuir and 
Freundlich isotherm models by linear regression. The resulting 
parameters are summarized in Tables 2 and 3. 
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Fig.  6 Isothermal adsorption curves of CR ( )  and  JG  ( ) on MNPTiO2 
adsorbents. 

Table 2 Adsorption isotherm parameters for Langmuir and Freundlich adsorption isotherms in the case of JG removal. 

Isotherm models Langmuir   Freundlich   
Parameters KL (L mg-1) qm (mg g-1) R2 Kf 1/n R2 
MNPs (sunlight) 0.17 140.84 0.9989 46.99 0.22 0.8633 
TiO2 (sunlight) 0.21 131.57 0.9994 42.94 0.22 0.6857 
TiO2 (254 nm) 0.28 294.11 0.9987 131.63 0.15 0.8533 
TiO2 (365 nm) 0.036 175.43 0.9975 19.68 0.39 0.8597 
MNPTiO2 (sunlight) 0.068 270.27 0.9933 47.94 0.32 0.9653 
MNPTiO2 (254 nm) 0.10 285.71 0.9973 55.70 0.32 0.9132 
MNPTiO2 (365 nm) 0.10 277.77 0.9964 79.04 0.22 0.9275 
 

Table 3 Adsorption isotherm parameters for Langmuir and Freundlich adsorption isotherms in the case of CR removal. 

Isotherm models Langmuir   Freundlich   
Parameters KL (L mg-1) qm (mg g-1) R2 Kf 1/n R2 
MNPs (sunlight) 0.08 357.14 0.9976 54.59 0.36 0.9257 
TiO2 (sunlight) 0.06 285.17 0.9961 39.25 0.37 0.9177 
TiO2 (254 nm) 0.35 416.66 0.9997 137.01 0.21 0.9113 
TiO2 (365 nm) 0.13 322.25 0.9968 86.48 0.24 0.9558 
MNPTiO2 (sunlight) 0.09 400.10 0.9981 50.90 0.41 0.8999 
MNPTiO2 (254 nm) 0.10 434.87 0.9985 66.02 0.38 0.9003 
MNPTiO2 (365 nm) 0.18 400.21 0.9991 113.29 0.26 0.6889 
 

 The correlation coefficient obtained for the Langmuir model 
(R2 > 0.99) indicates that the experimental data are better fitted 
into this model, and adsorption of the investigated dyes on 
MNPTiO2 is more compatible with Langmuir assumptions, i.e., 
adsorption takes place at specific homogeneous sites within the 
adsorbent. The Langmuir model is based on the physical 
hypothesis that the maximum adsorption capacity consists of a 
monolayer adsorption, that there are no interactions between 
adsorbed molecules, and that the adsorption energy is 
distributed homogeneously over the entire coverage surface. 
This sorption model serves to estimate the maximum uptake 
values where they cannot be reached in the experiments. 
 In order to investigate the surface modification and various 
irradiation condition effects on the dye removal ability of the 

adsorbent, isothermal studies was conducted by three types of 
adsorbents (i.e. MNPs, TiO2 and MNPTiO2) under various 
irradiation conditions (sunlight, 254 nm and 365 nm). The 
results are summarized in Tables 2 and 3. 
 According to the results of EDX analysis (Table 1) the 
percentage of TiO2 nanoparticles/MNPs is almost 50%. So if it 
is supposed that MNPTiO2 nanocomposite will be a simple 
mixture of TiO2 nanoparticles and MNPs, based on the result of 
Tables 2 and 3, the removal ability of the nanocomposite under 
sunlight irradiation condition shows a clear improvement.  
 MNPTiO2 nanocomposites exhibited a poor photocatalytic 
activity under UV irradiation in comparison with sunlight 
irradiation. The activity of photocatalytic degradation reaction 
depends on many factors, such as the adsorption of dye at the 
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catalyst surface, band-gap energy, surface area, particle size, 
crystallinity, and electron–hole recombination rate 10. For the 
recently synthesized MNPTiO2 nanocomposite, the photo-
catalytic activity under visible and UV light irradiation is 
mainly dependent on band-gap structure and the relationship 
between the fast recombination rate of charge carriers in 
comparison with the reactions decomposing the dyes. 
Generally, when MNPs were coupled to the surface of TiO2, the 
Fermi level of TiO2 and MNPs must align in equilibrium due to 
the presence of the MNPs/TiO2 heterojunction. Under the 
visible light irradiation, TiO2 cannot be excited to generate 
electron–hole pairs, whereas MNPs could be easily activated 
and yield charge carriers, as shown in scheme 3a 10.  

 
Scheme 3 Suggested electronic transition between TiO2 and MNPs under 
sunlight and UV light irradiation. 

 Subsequently, the photogenerated electrons immigrate from 
the conduction band of MNPs to the conduction band of TiO2 
under the action of built-in electric field and the concentration 
gradient activated and yielded charge carriers, while 
photogenerated holes accumulated in the valence band of 
MNPs 10, 39, 40. The negative electrons in the valence band of 
TiO2 will further react with molecular oxygen dissolved in the 
dye solution to form the superoxide anion and hydrogen 
peroxide. While the accumulated holes in the valence band of 
MNPs will react with OH species existing on the surface of the 
catalyst to produce reactive hydroxyl radicals. The reactions 
can be described as follows 10: 
Fe3+ + hv  Fe2+ + Fe4+ + (hvb

+ + ecb
-)             (4) 

Ti4+ + ecb
-  Ti3+                   (5) 

ecb
- (Ti3+) + O2  O2

-                 (6) 
hvb

+ (Fe4+) + OH-  •OH              (7)
 However, under the irradiation of UV light, electron–hole 
pairs are produced in the conduction and valence bands of TiO2 
, a heterojunction is formed between MNPs and TiO2 becomes 
normal 41, 42, the MNPs would act as recombination centers of 
the photogenerated electrons and holes, as illustrated in scheme 
3b. MNPs will absorb most of the electromagnetic irradiation 
and promote favorable conditions for the presence of hole–
electron recombination centers, so that MNPTiO2 
nanocomposites exhibit a poor photocatalytic activity under UV 
irradiation in comparison with sunlight irradiation. 

Table 4 The COD results under sunlight irradiation condition. 

Final COD 
 (mg L-1) 

Initial COD 
 (mg L-1) 

Compound Catalyst 

92.3 101.5 CR MNPTiO2 

125.1 139.0 JG 

99.4 101.5 CR TiO2 
136.4 139.0 JG 

 

 In order to evaluate the adsorption portion from degradation 
part,  in  removal  of  the  JG  and  CR  dyes,  COD  tests  was  
performed. The results are summarized in Table 4. 
 As can be seen, COD decrement in the case of the 
synthesized nanocomposite is somewhat higher than that of 
TiO2 nanoparticles, suggesting that there is an improvement in 
photocatalytic activity of the synthesized nanocomposite.  

Conclusions 
In summary, the -Fe2O3/TiO2 nanocomposite has been 
fabricated via a new facile route. Photocatalytic degradation of 
JG, as a cationic dye, and CR, as an anionic dye, in the liquid 
phase was used to evaluate the activity of the synthesized 
nanocomposites. It was revealed that the photocatalytic 
performance of the synthesized nanocomposite was better than 
that for bare TiO2 nanoparticles under sunlight irradiation. 
Furthermore, simple and fast magnetic recycling of the MNPs 
through the application of an external magnetic field was taken 
into account as the advantages. The results showed that the 
synthesized nanocomposite could be considered as an efficient 
photocatalyst in the field of wastewater treatment due to its 
lower band gap in the presence of -Fe2O3 nanoparticles. 
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