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ABSTRACT

Homogeneous photo-Fenton process has some significant disadvantages in wastewater
treatment. Heterogeneous photo-Fenton process overcomes the disadvantages of homogeneous
photo-Fenton process, and shows good prospects in engineering application. In this study,
H3PMo01,040/0rganobentonite was prepared by a chemical immobilization method, and cata-
lytic performance of H3PMo0,,040/0rganobentonite as heterogeneous catalyst in photo-Fenton
process was evaluated by adopting methyl orange (MO) dye as a model pollutant. The removal
ratio of MO was impacted by reaction time, H,O, concentration, and initial MO concentration.
H3PMo01,040/organobentonite had a wide applicable range of pH and temperature for waste-
water treatment. H;PMo;,0,/organobentonite had a long-term stability, and retained almost
all of its catalytic stability and activity for four recycling times. Characterization results of
H3PMo01,040/organobentonite showed that H;PMo;,049 was successfully immobilized on the
organobentonite by the chemical immobilization method. The possible mechanisms involving
in both catalyst preparation and photo-Fenton process were presented in this paper.
H3PMo01,040/0rganobentonite was successfully prepared by the chemical immobilization
method through grafting. H;PMo;,0,/organobentonite as heterogeneous catalyst had certain
advantages for practical use in photo-Fenton process.

Keywords: Heteropoly acid; Phosphomolybdic acid; Chemical immobilization method;
Bentonite; Photo-Fenton; Methyl orange

1. Introduction photo-Fenton process has some significant disadvan-
tages including narrow applicable range of pH,
difficult separation of catalyst, and no reuse for
catalyst. Based on the advantages of heterogeneous
catalyst, heterogeneous photo-Fenton process, i.e.

Photo-Fenton as one advanced oxidant process
has been proven to be a promising technology for
wastewater treatment [1,2]. However, homogeneous
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photo-Fenton catalyzed by heterogeneous catalyst,
overcomes these disadvantages of homogeneous
photo-Fenton process. Therefore, much attention has
been focused on development of heterogeneous cata-
lyst used in photo-Fenton process [3-5]. With these
heterogeneous catalysts, heterogeneous photo-Fenton
process showed good prospects in engineering
application.

Heteropolyacid (HPA) is a multi-function catalyst
among the most promising catalysts because of its
special catalytic action and wonderful application
foreground [6], and photo-catalysis catalyzed by HPA
is a new branch in the field of photo-catalytic chemis-
try [7]. Recently, some attractive progress in the HPA-
catalysed photo-Fenton process has been made [8-10].
Nevertheless, the low specific surface area (<10 m?/ g)
of HPA catalysts limits its efficacy. This problem has
been partly solved by impregnation of HPAs on inor-
ganic mesoporous materials, such as mesoporous
molecular sieves (MCM-41, HMS), mesoporous silicas
(SBA-15), carbon gels, and y-aluminaby [11]. However,
due to the high solubility of HPAs in polar solvents,
HPAs physically adsorbed on the surface of the
support can be easily leached out [12,13]. Chemical
immobilization has been attempted to immobilize
HPAs onto the surface of mesoporous materials by
grafting, that is, by providing an anchoring site for
heteropolyanion. If the supporting material is
modified to have a positive charge by grafting, the
HPA molecule can be chemically and molecularly
immobilized on the supporting material. Mesostruc-
tured cellular foam silica was functionalized with 3-
aminopropyltriethoxysilane (H,N(CH,)3Si(OC,H5)3,
APTES), whereby the surface hydroxyl group of the
support reacted with a ethoxysilane group and HPAs
with theterminal amine group (—NH,) of APTES
[11,14]. The surface of acid-activated palygorskite (Pa)
was modified by grafting APTES (the product denoted
as Paapres) for immobilization of phosphotungstic
acid (H3PW,040, HPW), and the prepared HPW/
Paapres provided a satisfactory option for catalyzing
esterification reaction [15].

Bentonite, a form of natural and impure clay,
consists of a primary mineral called montmorillonite.
Montmorillonite is a layered, dual-dimensional min-
eral that has aluminum and silicate, and the crystals
of montmorillonite consist of three layers: a silicon
tetrahedron, an aluminum octahedron, and another
silicon tetrahedron. The unit structure of montmoril-
lonite is a very thin platelet. Bentonite has particular
properties and structures as well as abundance in
world and low cost, so it had been used to prepare
clay-based heterogeneous catalyst which was used in
photo-Fenton systems. Many research results showed
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that the clay-based heterogeneous catalysts were cata-
lytically more effective and more resistant to leaching
than other Fenton-like catalysts [4,16-19].

In this work, we prepared H;PMo1,040/0organoben-
tonite by a chemical immobilization method, which
was a novel heterogeneous catalyst used in photo-
Fenton process. Moreover, due to the environmental
significance and non-biodegradation of methyl orange
(MO) dye, catalytic performance of HzPMo01,040/
organobentonite as heterogeneous catalyst in photo-
Fenton process was evaluated by adopting MO dye as a
model pollutant.

2. Experimental
2.1. Materials and reagents

Bentonite was purchased from Shanghai No. 4
Reagent and H.V. Chemical Limited Company;
MO, H,O, (30%), cetyltrimethylammonium bromide
(CTAB), HySO4, NaOH, and H3PMo1,049 were pur-
chased from Shanghai Chemical Reagent Company.
All reagents were of analytical grade and used without
further purification. The structure and characteristics
of MO were given in Table 1.

2.2. Catalyst preparation

Organobentonite was prepared as follows: CTAB
was added slowly as a powder into the aqueous
dispersion of bentonite (5%) under stirring. The dis-
persion was stirred for 2h under 80°C, and then the
insoluble material was filtered, followed by rinsing
with deionized water until Br~ was undetectable by
AgNOj;. The prepared organobentonite was dried at
80°C and ground to less than 0.15 mm.

H3PMo;,040/0organobentonite was prepared as
follows: H3PMo01,049 was added slowly as a powder

Table 1
Properties of MO
Index Methyl
orange
Molecular B o
e NaOZSO e _Q_N “CH
Molecular
formula C14H14N3NaO3S
Molecular 327.33
weight

Hazard class 6.1

Hazard codes T

Safety 45-24/25-16-36/37/39
statements
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into the aqueous dispersion of organobentonite (13%)
under stirring, until the mass ratio of [H3PMo01,040]/
[organobentonite] became 0.02:1. After the mixture
was stirred for 3.5h, the insoluble material was
filtered. The solid product was dried at 105°C and
then was calcined at 200°C for 1.5h. The prepared
H3;PMo01,040/0organobentonite  catalyst was then
ground to less than 0.15 mm.

2.3. Catalytic experiment setup and reaction solution
analysis

The photo-Fenton degradation of 400mL MO
solution was carried out in a 500 mL glass cylindrical
reactor (20cm inner length, 10cm inner diameter),
which was placed inside a 600 mm x 550 mm x 450 mm
stainless steel box with a door in one side for operating.
The UV irradiation source was a UV light tube (40W,
365nm) positioned on the roof of stainless steel box,
and the distance between the UV light tube and the
reaction mixture was about 400mm. The reaction
mixture was stirred magnetically during irradiation.
The initial pH value of the solution was adjusted by
adding NaOH or H,SO,. The solution samples were
taken at desired time intervals, and then centrifuged to
separate catalyst from the suspension. The remaining
MO in sample solution was determined using UV-
visible Spectrophotometer (UV-1,201, BFRL, China) at
464 nm which is the maximum absorbance wavelength
of the MO solution. All experiments for testing were
run three times and the averages were taken to eradi-
cate any discrepancies. Prior to measurement, a calibra-
tion curve was plotted. The catalytic performance of
H3;PMo01,04/ organobentonite in photo-Fenton process
was evaluated by the removal ratio of MO which was
calculated with the following formula:

n= (1 —g;> x 100% (1)

where C; and C, represent the time-dependent concen-
tration and the initial concentration, respectively.

2.4. Catalyst characterization

The X-ray diffraction (XRD) patterns of the catalyst
were measured with a Rigaku D/MAX-IIIA X-ray
diffractometer equipped with Cu Ka radiation. The
FT-IR spectra of the catalyst were recorded by the KBr
pellet technique on a NEXUS-470 Fourier-transform
infrared spectrometer. The scanning electron micros-
copy (SEM) pictures of the catalyst were recorded on
a HITACHI S-3000 N scanning electron microscope.
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3. Results and discussion

3.1. Concentration of CTAB to bentonite used in
organobentonite for catalyst preparation

Organobentonite was prepared with different CTAB
concentration to bentonite (Nctap/Mpeny), and the
Ncrap/ Meent effect on the adsorption ability of organo-
bentonite was shown in Fig. 1. Increase in ncrap/Mpent
increased the adsorption of MO. The removal ratio of
MO increased to 86.1% from 3.04% in the ncpap/Mpent
range from 0.08 to 0.50mmol/g. High CTAB content
organobentonite has excellent adsorption ability for
organic pollutants in wastewater [20,21]. In order to
study H;PMo1,040/0rganobentonite catalytic perfor-
mance as heterogeneous catalyst in photo-Fenton
system, organobentonite with little MO adsorption abil-
ity should be chosen to prepare H3PMo0;,0,/organo-
bentonite. The removal ratio of MO only reached 9.0%
for organobentonite of ncrap/Mpene 0.17 mmol/g; so,
organobentonite of ncrap/Mpent 0.17 mmol/g was used
to prepare H;PMo;,049/0rganobentonite for further
experiments.

3.2. Effect of catalyst dosage on the adsorption of MO

As shown in Fig. 2, increase in the H3PMo01,040/
organobentonite dosage increased the adsorption of
MO. However, the removal ratio of MO only reached
9.0% at H3PMo0;,04/organobentonite dosage 1.0g/L.
In order to study HzPMo;204/0rganobentonite
catalytic performance as heterogeneous catalyst in

100
80 | Z
60 |
R
=
40 f
20 |

0.08 0.10 0.13 0.17 0.25 0.33 0.50
n.,/mg. /(mmol/g)

Fig. 1. Effect of ncrap/Mmgent on the adsorption ability of
organobentonite. Data in figure are average of
experimental data. The experimental conditions were
conducted under conditions: [organobentonite]=1gL ",
[MO]=lOmgL71, t=60min, T=30°C and initial pH of
solution.
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Fig. 2. Effect of catalyst dosage on the adsorption of MO.
Data in figure are average of experimental data. The
experimental conditions were conducted under conditions:
[MO]=10mgL~", t=60min, T=30°C and initial pH of
solution.

photo-Fenton system, a dosage of H3;PMo01,04/
organobentonite with little MO adsorption ability
should be chosen in photo-Fenton degradation
experiments. Hence, a H3;PMo0,,04/0organobentonite
dosage of 1.0g/L was used as the catalyst dosage in
the photo-Fenton degradation of MO for further
experiments.

3.3. Catalytic performance of H3PMo1,040/organobentonite
in photo-Fenton process

At the H;PMo01,040/ organobentonite dosage 1.0g/L,
the effect of reaction time and H,O, concentration on
the removal ratio of MO was investigated. As shown in
Fig. 3(a), increase in the reaction time increased the deg-
radation of MO. However, it should be pointed out that
when the reaction time was over 120 min with the H,O,
concentration of 4.4, 8.8, and 17.6 mmol/L, the removal
ratio of MO increased slightly which indicated that
degradation balance of MO was reached at reaction time
of 120 min. Increase in the H,O, concentration from 2.2
to 17.6mmol/L increased the degradation of MO. The
acceleration of degradation of MO by addition of H,O,
was due to increase in hydroxyl radicals, which
increased the probability of attack of MO molecules by
hydroxyl radicals. However, there was no significant
improvement in removal ratio of MO when the H;O,
dosage exceeded 8.8 mmol/L. For example, compared
with the removal ratio of MO 87.9% at 120 min with
the H,O, concentration of 8.8 mmol/L, the removal
ratio only reached 91.3% at 120min with the H,O,
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Fig. 3a. Effect of reaction time and H,O, concen-
tration (® 22mmolL"!, 0 44mmolL"!, A88mmolL~},
& 17.6mmolL™") on the removal ratio of MO. The
experimental conditions were conducted under conditions:
[MO]=10mg L™, [HyPM01,040/ organobentonite] =1g L
T=30°C, initial pH of solution.

concentration of 17.6mmol/L. This was due to the fact
that at a higher H,O, concentration, scavenging of
hydroxyl radicals occurred, which led to decrease in
the number of hydroxyl radicals in solution through
Egs. (2) and (3) [22,23]. Hence, a H,O, dosage of
8.8mmol/L was used as the optimum dosage in the
degradation of MO for further experiments.

‘HO, + OH — H,0 + O, (3)

The results of initial pH of solution on removal
ratio of MO were shown in Fig. 3(b). Our findings
was significantly different from the previous reports
[24,25], and it was interesting to note that the removal
ratio of MO kept a relatively high percentage even at
high pH. The removal ratio of MO was 90.7% at pH 3,
while the removal ratio of MO only decreased to
85.0% at pH 9. The solution pH of homogeneous
photo-Fenton process should be adjusted to near 3 to
reach high degradation efficiency in wastewater
treatment. Moreover, in homogeneous photo-Fenton
process, the catalyst of metal ions produces hydroxide
sludge in high pH range, which usually makes the
metal ions lost their catalytic performance. Compared
with the pH controlled at around 3 in using for
homogeneous photo-Fenton process, HzPMo012040/
organobentonite used as heterogeneous catalyst in
photo-Fenton process had a wider applicable range
of pH, and H3PMo1,040/0rganobentonite kept high
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Fig. 3b. Initial pH of solution on removal ratio of MO. The
experimental conditions were conducted under conditions:
[MO]=10mgL !, [HO,]=88mmolL"!, #=120min, [H;
PMo;,049/ organobentonite] =1gL ™", T=30"C.

catalytic ~performance at high pH. Therefore,
H3PMo01,040/organobentonite had certain advantages
for practical application in photo-Fenton process.

The effect of temperature on removal ratio of MO
was investigated. As shown in Fig. 3(c), temperature
had no significant effect on removal ratio of MO in the
photo-Fenton process catalyzed by H3;PMo01,040/
organobentonite. However, the removal ratio of MO
reached a high valve (#(%) > 87.9%) in temperature
range from 30 to 70°C, which indicated that
H3PMo1,04/organobentonite had a wide applicable
range of temperature for wastewater treatment. In any

(c)
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Fig. 3c. Effect of temperature on removal ratio of MO.
The experimental conditions were conducted under
conditions: [MO]=10mg LY [H,O,] =8.8 mmol L7},
t=120min, [H3PMo1,040/0rganobentonite] =1 gLfl, initial
pH of solution.
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Fig. 3d. Effect of initial MO concentration (< SmgLfl,
A 10mgL™', O 20mgL™!, ® 30mgL™', A 40mgL™")
on removal ratio. The experimental conditions were
conducted under conditions: [H,O,]=8.8mmolL"},
[H3PM012040/organobentonite]=1gL71, initial pH of
solution, T=40°C.

case, temperature was a key parameter that had to be
taken into account in photo-Fenton process, and
usually it should be controlled at a specific value to
obtain a high degradation of organic pollutant and
effective use of H,0O,. Controlling and holding
temperature at specific value might cause some
disadvantages for photo-Fenton process in practical
applications. The wide applicable temperature range
of H3PMo1,040/0rganobentonite in photo-Fenton
process improved the application performance of
photo-Fenton process.

The effect of initial MO concentration on the
removal ratio of MO was investigated, and the results
were shown in Fig. 3(d). The removal ratio of MO
with initial concentration of 5~10mg/L increased
quickly with the reaction time, and the removal ratio
exceeded 90% in 120min. By contrast, the removal
ratio of MO with initial concentration of 20~50mg/L
increased slowly with the reaction time, especially for
the MO wastewater with initial concentration over
20mg/L. The decrease in removal ratio with an
increase in MO concentration can be attributed to the
greater amount of dye competing for degradation
and/or the reduction in the light intensity that reaches
the H3PMo;,040/0organobentonite surface.

Analysis of heterogeneous catalytic kinetics to
degradation date has relied largely on well-known Lang-
muir-Hinshelwood (L-H) rate forms, which assume equil-
ibrated adsorption of reactants and, correspondingly, a
slow, rate-controlling surface step. Several researchers
have reported that heterogeneous-catalyzed oxidative
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Table 2
Kinetic models and regression coefficients
Co/(mg/L) Pseudo-first-order rate model Pseudo-zero-order rate model
Eq. k/(min ") R? Eq. k/(mg/(L min)) rR?
5 —In(1 — x) =0.0264¢ 0.0264 +=0.0013 0.9690 — — —
10 —In(1 — x) =0.0249¢ 0.0249 +0.0008 0.9877 — — —
20 —In(1 —x)=0.0129¢ 0.0129 +0.0004 0.9832 x=0.0059t 0.0059 = 0.0003 0.9152
30 — — — x=0.0041¢t 0.0041 +0.0001 0.9688
40 . — — x=0.0029t 0.0029 +0.0001 0.9925
degradation of organic dyes at low concentrations often (e)
follows L-H kinetics [26,27]. The L-H rate formulations 100
can be transformed into pseudo-first-order rate model — et
(Eq. @) and pseudo-zero-order rate model (Eq. (5)) at
low concentration and high concentration, respectively. 80 |
—In(1 —x) =kt (4)
L
Sy
=
x =kt (5)
where x denotes the fraction of the MO degradation, k or
denotes the rate constant, and t denotes the reaction
time. The rate constants and their regression
coefficients for photo-Fenton degradation of MO using 205 " > 3 2 s

H3PMo,,049/organobentonite catalyst had been calcu-
lated with pseudo-first-order rate model (Eq. (4)) and
pseudo-zero-order rate model (Eq. (5)), and the results
of kinetic models were presented in Table 2. It was
seen that the photo-Fenton degradation of MO cata-
lyzed with H;PMo0,,040/0rganobentonite followed the
pseudo-first-order rate model at Cy <20mg/L, and the
photo-Fenton degradation of MO followed the pseudo-
zero-order rate model at Cy > 20 mg/L. The correlation
coefficient indicated a good fit for all the obtained
parameters (R*>0.9).

In order to study the long-term stability of
H3;PMo01,040/0organobentonite used in photo-Fenton
process, the stability of catalyst was tested with used
H3PMo01,040/organobentonite. The variation between
the removal ratio and the recycling times of used
catalyst was shown in Fig. 3(e). The results showed
that H3PMo0,,0,0/organobentonite retained most of its
catalytic stability and activity for four recycling times,
which indicated that H3PMo01,049 chemically immobi-
lized in the interlayer space of organobentonite had
not leached from catalyst. It was interesting to note
that the removal ratio had slightly increased after the
first use of catalyst, which could be caused by the
degradation of CTAB alkylchains during the first
use of catalyst. H3PMo0;15040/0rganobentonite had
an excellent long-term stability in the photo-Fenton

Number of uses

Fig. 3e. Variation between the removal ratio of MO and the
number of catalyst use. The experimental conditions were
conducted under conditions: [MO]=10mg L}, [HsPMo;,040/
organobentonite] =1g L7}, [HyO,]=88mmol L™}, =120 min,
initial pH of solution, T=40°C.

process. Moreover, compared to the catalyst of
metal ions in homogeneous photo-Fenton process,
H3;PMo0;,040/0rganobentonite as heterogeneous cata-
lyst can easily been separated from the treated
wastewater system, and been reused in the next
photo-Fenton process of wastewater treatment.

3.4. Catalyst characterization, preparation mechanism, and
its reaction mechanism in photo-Fenton

The XRD pattern of the H;PMo01,040/0organobenton-
ite (Fig. 4(a)) showed a reflection peak at about
20 6.125°, corresponding to a interlayer spacing of
1.4418 nm which indicated that H3;PMo,,04 (about
1nm in diameter [28]) could be chemically and molecu-
larly immobilized in the interlayer space of organoben-
tonite. Moreover, little reflections emerged at 20
10.673°, 15.224°, 18.650°, 28.417°, 30.718°, and 31.382° in
the XRD patterns. Matching the XRD pattern with refer-
ence patterns of pure substances (e.g. ammonium
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Fig. 4. (a) XRD patterns of H;PMo1,040/organobentonite, (b) FT-IR spectra of H;PMo;,040/ organobentonite and (c) SEM
pictures of H3PMo01,040/0rganobentonite and organobentonite.

molybdenum oxide phosphate hydrate, PDF#16-0, attributed to the crystalline phase of ammonium phos-
181), the little reflections mentioned above might be = phomolybdate hydrate.



7822 L.-Y. Zhang et al. | Desalination and Water Treatment 51 (2013) 7815-7824
R-Br(CTAB) layer layer
layer
) M* o R-N*
layer
layer
Bentonite Organobentonite H3PMo,,0,0/organobentonite

Fig. 5. Schematic procedures for H;PMo0;,040/0organobentonite.

FT-IR spectra (4,000-500cm™ ') of catalyst were
presented in Fig. 4(b). Sharp absorption bands of CTAB
at approximately 2,937, 2,854, and 1470cm ' were
observed. The first two bands could be assigned to the
symmetric and asymmetric stretching vibrations of
methyl and methylene groups, while the third one cor-
responded to their bending vibrations [29]. Moreover,
two peaks emerged at 854 and 792cm . The former
was the interoctahedral Mo-O-Mo band of keggin
H3PMo01,040 which immobilized on organobentonite;
the latter was the intraoctahedral Mo-O-Mo band of
keggin H3PMo01,04 [30,31]. It was found that the char-
acteristic IR bands of H3PMo01,04 in the H3PMo01,0,/
organobentonite appeared at shifted positions com-
pared to those of unsupported H3;PMo1,04, indicating
a strong chemical interaction between H3;PMo01,0,y and
organobentonite. P-O bending vibration (1,064 cm™")
and W=0 bending vibration (964 cm ') disappeared in
the spectrum of HzPMo4,040/0rganobentonite, which
was attributable to overlapping with the characteristic
peak of bentonite at around 1,000 cm ™" [32].

Fig. 4(c) showed SEM pictures of H3PMo01,040/
organobentonite and organobentonite. Compared with
organobentonite, HzPMo1,040/0rganobentonite was a
material with smaller fragments and clearer sheet
structure. The SEM differences between H3PMo0,,040/
organobentonite and organobentonite showed that
H3PMo1,049 was successfully immobilized on organo-
bentonite.

Based on the characterization of H3;PMo0:,0y0/
organobentonite, the schematic procedures for the
organobentonite and the subsequent immobilization of
H3PMo01,049 on the organobentonite were presented in
Fig. 5. When bentonite is in contact with other ions in
aqueous dispersion, the interlayer cations in the
crystals of montmorillonite can be exchanged by the
cations in aqueous dispersion, namely ion-exchange
performance of bentonite. Because of the ion-exchange
performance of bentonite, CTAB exchanged with the
interlayer cations, and then intercalated into interlayer
space of montmorillonite crystal, which was the
mechanism of organobentonite formation. The

intercalation of CTAB was cation exchange reaction as
Eq. (6).

R-Br(CTAB) + M-bentonite—R-bentonite + M* + Br~
(6)

where R was alkylchains of CTAB. The quaternary
ammonium groups in the interlayer space of montmo-
rillonite crystal were anchoring sites for HzPMo1,040,
and then H3PMo01,049 could be chemically and molec-
ularly immobilized in the interlayer space of montmo-
rillonite crystal in organobentonite, and H3PMo0;,049/
organobentonite was obtained.

HPA effectively stimulating the generation of
hydroxyl radicals from H,O, in the UV-H,O, process
had been reported [10,19]. Based on the present results
and our previous study [19], the possible mechanisms
of photo-Fenton process were proposed as follows: the
HPA salt formed on organobentonite (- HPS) could be
photo-oxidized into - HPS* under the action of UV
light, as shown in Eq. (7). reacted with H,O, and H,O
to generate hydroxyl radicals, and - HPS® was trans-
formed into - HPS™ which was in reducing state as
shown in Egs. (8) and (9). F HPS™ could be reduced
into - HPS by O, as shown in Eq. (10). Hydroxyl
radicals, which is highly oxidative, could attack the
MO adsorbed on the surface of H3PMo0;,04/0rgano-
bentonite and MO was finally degraded into CO, and
H,0 (Eq. (11)).

hv

+ HPS — - HPS® (7)
2 + HPS* + H,0,—2 I- HPS + 2:0H (8)
+ HPS' + H,0— + HPS + OH + H* (9)
- HPS + O,— F HPS + O, (10)
MO + OH—Degradations (CO, + H,O) (11)
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4. Conclusions

H3PMo1,04 was chemically immobilized on the
organobentonite through grafting, and H3PMo01,040/
organobentonite was prepared. H;PMo;,049/0rgano-
bentonite had been applied to photo-Fenton degrada-
tion of MO to study its catalytic performance as
heterogeneous catalyst in photo-Fenton process. The
results showed that the removal ratio of MO was
impacted by reaction time, H,O, concentration, and ini-
tial MO concentration. H3PMo0,,04/organobentonite
had a wide applicable range of pH and temperature for
wastewater treatment. Moreover, H;PMo01,0,4/organo-
bentonite had a long-term stability, and retained almost
all of its catalytic stability and activity for four recycling
times. H3PMo0;,040/0rganobentonite had certain
advantages for practical use in photo-Fenton process.
Characterization results of H;PMo;,0,,/organobenton-
ite showed that the H3PMo,,049 was immobilized on
the catalyst. The possible mechanisms involving in both
catalyst preparation and photo-Fenton process were
presented in paper.
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