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ABSTRACT

A novel ZnIn,S,/TiO, composite catalyst was synthesized by hydrothermal method and character-
ized by X-ray diffraction, UV-vis diffuse reflectance spectra and Brunauer-Emmett-Teller analysis,
respectively. The photocatalytic degradation of carbamazepine (CBZ) in four actual water bodies
was investigated through a batch experiment under the irradiation of an iodine-gallium lamp with
the wavelength of 350~450 nm, and the effects of suspended solid (SS), inorganic salt (IS) and dis-
solved organic matter (DOM) on CBZ degradation were mainly discussed. Under the optimal mass
ratio and dosage of ZnIn,S,/TiO, catalyst, the influential sequence was DOM > IS > SS for the water of
Chanhe River, and IS > DOM > SS for other three water bodies from the third wastewater treatment
plant of Xian city, China. The photocatalytic degradation of CBZ in aquatic environment followed
pseudo-first-order kinetics model, and the rate constant K enhanced 2~5 times and the half-life
reduced from 10~20 min to 4~5 min after the removal of SS+IS+DOM from the real water bodies.
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1. Introduction

In recent years, the ecological security of aquatic envi-
ronment that affected by the residue of pharmaceutical and
personal care products (PPCPs) has attracted more and
more attentions [1], and PPCPs exhibit adverse cumulative
effects on terrestrial and aqueous ecosystems [2]. As a rep-
resentative of pharmaceuticals, carbamazepine (CBZ) has
been widely used to cure epileptic disease [3]. And the main
discharges of medical wastewater and domestic sewage
cause water pollution and bring further danger to human
health due to its bioaccumulation and ecotoxicity [4]. Now-
adays, CBZ was detected in waters with the concentration
of pg L~ng L™ [5] and confirmed to be hardly degraded
by the traditional biological processes because of its hetero-
cyclic structure that containing nitrogen [6]. Therefore, it’s
necessary to study a new technology to eliminate refractory
PPCPs including CBZ so as to lessen their hazards for the
aquatic environment and human health.

*Corresponding author.

Since 1972, Fujishima and Honda opened a prelude to
heterogeneous photocatalysis [7]. Photocatalytic technol-
ogy has been widely applied in the degradation of refrac-
tory pollutants, such as humic acids [8] and pharmaceutical
substances [9]. With the deeper understanding of photoca-
talysis, single catalyst has been modified by doping [10,11]
or hybrid [12], and key influence factors of photocatalytic
degradation have been discussed to improve the photo-
catalytic efficiency. However, to the best of our knowl-
edge, most of the researchers gave extra emphasis on the
effective factors of catalyst properties, illumination inten-
sity, substrate concentration, amount of catalyst and pH of
solution etc. The effects of suspended solids (SS), dissolved
organic matter (DOM) [13] and inorganic salt (IS) content
in different actual water bodies on photocatalytic efficiency
were rarely referred. Besides, TiO, has been confirmed to
have high chemical stability and low cost, but its wide band
gap results in mainly absorbing ultraviolet (UV) light and
largely limiting the utilization of sunlight [14]. ZnIn,S, has
a narrow band gap so that it shows excellent visible light
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response and high degradation efficiency in photocataly-
sis of CBZ using an iodine-gallium lamp through a batch
experiment [15]. However, it has disadvantages of low
electron efficiency and loss of sulfur. The burgeoning com-
posite catalyst integrates the advantages of component cat-
alysts and exhibits higher catalytic activity and more stable
structure so as to become one of research hotspots in recent
decades [16]. Based on the above mentioned, ZnIn,S,/TiO,
composite catalyst was prepared in this paper to investigate
its visible light response and photocatalytic activity by char-
acteristics and degrading experiments of CBZ in different
aqueous environments, respectively. The influences of SS,
DOM and IS on catalytic degradation of CBZ in four differ-
ent water bodies were discussed detailedly in order to pro-
vide a scientific guide for real application of photocatalytic
technology in the deep purification of natural river or the
effluent from the wastewater treatment plants.

2. Material and methods
2.1. Chemicals

TiO, nanoparticles (P,, type) were purchased from
Degussa Corporation of Germany. Indium nitrate
(In(NO,),-4.5H,0) was analytical grade and obtained from
Sinopharm Chemical Reagent Co. Ltd., China. Thioacet-
amide (TAA) and zinc nitrate were both of analytical grade
and purchased from Tianjin Kermel Chemical Reagent Co.
Ltd., China. Analytically pure CBZ was supplied by Beijing
J&K scientific Co. Ltd., China. In addition, HPLC-grade
acetonitrile and methanol were purchased from Fisher Sci-
entific Co., USA. All chemicals were used directly without
further treatment.

Ultrapure water was obtained from PURELGA Ultra
Genetic water purification system, and four real water sam-
ples were acquired from secondary sedimentation tank,
rotary filter tank, disinfection tank in the third wastewater
treatment plant (WWTP) of Xi'an city and Chanhe River
separately. It is noted that the effluent from the third WWTP
is discharged into the Chanhe River, and the sampling site
of Chanhe River is in the backward of the discharged spot.

2.2. Preparation and characterization of catalyst

ZnIn,S,/TiO, composite catalyst was synthesized by
hydrothermal method with different amounts of TiO, from
0.05 g to 0.2 g to optimize composite ratio. Firstly, a mixed
solution was prepared by dissolving 0.4 mmol zinc nitrate,
1.0 mmol indium nitrate, a slight excess of 8.0 mmol TAA
and a given amount of titanium dioxide (P,;) in 80 mL of
ultrapure water. Then, the mixture was transferred to a 100
mL of Teflon-lined autoclave with magnetic stirring and
kept at 80°C for 6 h before cooled naturally to room tem-
perature. Next, the mixed liquor was filtrated and catalyst
precursor was left onto the membrane, which was washed
five times by ultrapure water to remove impure ions and
dried at 80°C for 10 h. Finally, ZnIn,S, /TiO, composite cata-
lyst was ground and sieved through a 325 mesh screen, and
stored in a desiccator before used. As a comparison, pure
ZnIn,S, powders were prepared under similar conditions
only without adding TiO,.

The crystal phases and crystallite sizes of as-prepared
catalyst were characterized by X-ray diffraction (XRD) with
Cu-Ka (A = 0.154056 nm) radiation (Ultimanlv, Germany),
and the patterns were recorded 26 ranging from 10° to 80°,
at a scan rate of 10° min™. The Brunauer-Emmett-Teller
(BET) specific surface area (S,,;) and pore structure of the
catalysts were analyzed in a nitrogen adsorption-desorp-
tion apparatus (BET V-sorb 2800P, China). The sample pow-
ders were degassed at 200°C for 2 h before measured, and
the S, value was calculated by multipoint BET method
using adsorption data in a relative pressure (P/P ) range of
0.05~0.3 and the pore size distribution was obtained by Bar-
ret-Joyner-Halendr (BJH) method using the data of adsorp-
tion isotherm. UV-vis diffuse reflectance spectra (DRS) were
obtained on an UV-vis spectrophotometer (Babcock Hitachi
U-3900, Japan) that using BaSO, as a reflectance standard.

2.3. Photocatalytic programme

Before experiment, 10 mg CBZ was weighed accurately
and dissolved with ultrapure water in a 1000 mL volumetric
flask to get 10 mg L™ CBZ solution, which was stored in
a refrigerator at 4°C. To check the influences of S5, DOM
and IS on photocatalytic degradation of CBZ, raw water
samples were filtered by 0.45 pm membrane filter (MF), MF
and D, , resin (MF+D, ), MF and WH-18 resin (MF+WH-
18), and MF+WH-18+D, , to remove SS, S5+DOM, SS+IS
and SS+IS +DOM, respectively. A given volume of 10 mg
L CBZ solution was diluted by raw water sample or fil-
tered water sample to 800 mL of experimental water with
CBZ concentration of 100 pg L™ that mainly considering the
detection limit of high performance liquid chromatography
(HPLC) and existing concentration of CBZ in actual water
environment [17].

The photocatalytic reactor was introduced in detail in
our previous work. Firstly, 800 mL of water sample contain-
ing 100 pg L' CBZ and a given amount of ZnIn,S,/TiO, were
added to a cylindrical flask, and a quartz cold trap ($60x390
mm) was inserted to keep reaction temperature constantly.
Then a 100 W iodine-gallium lamp with the wavelength of
350~450 nm was settled in the centre of quartz cold trap and
a magnetic stirrer was equipped at the bottom of the flask
and aerated simultaneously for thorough mixing and sus-
pension. Prior to irradiation, the mixture was firstly stirred
in darkness for 30 min to achieve adsorption-desorption
equilibrium for eliminating the adsorption effect. With the
light on, the experiment was beginning and an aliquot of
5 mL of reactant was sampled at a given interval, then the
sample was filtered through a 0.22 pm membrane to remove
the catalyst and then analyzed by HPLC quantitatively.

Different water samples were applied separately to
investigate the effects of SS, DOM and IS on CBZ photodeg-
radation in experiment, and all experiments were carried
out at room temperature (20+2°C) in triplicate to reduce
experimental error and ensure the reproducibility.

2.4. Analytical method

CBZ concentration was quantified by HPLC with an
Agilent 5 TC-C18 column (250x4.6 mm, 5 ym) and an UV
detector at an excitation wavelength of 230 nm. The mobile
phase containing 55% acetonitrile and 45% deionized water
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was used at a constant flow rate of 0.8 mL min™. The injec-
tion volume of the sample was 100 uL and CBZ was ana-
lyzed by external standard method.

The contents of SS and IS were measured by gravimet-
ric analysis (GB11901-89). The concentration of DOM was
detected by using total organic carbon analyzer (TOC-
LCPN).

3. Results and discussion
3.1. Characteristics of catalyst

The specific surface area, pore volume and pore size of
TiO,, ZnIn,S,/TiO, and ZnIn,S, were calculated and listed
at Table 1. The findings revealed that the specific surface
area of ZnIn,S,/TiO, (S, = 100.98 m*g™") tended to decrease
a little with the addition of TiO, that compared with pure
ZnIn,S,, which could be due to the pore blocking of ZnIn,S,
particles by TiO, particles partially [18]. However, the val-
ues of specific surface area, pore volume and pore size of
ZnIn, S, /TiO, were higher than that of TiO,, which was ben-
eficial to the adsorption, retention and photodegradation of
pollutants on the surface of the catalyst.

XRD patterns and UV-vis DRS of ZnIn,S,/TiO, compos-
ite, ZnIn,S, and TiO, are shown in Fig. 1. It can be seen in
Fig. 1a that the diffraction peaks of ZnIn,S,/TiO, catalyst
almost include all peaks of ZnIn,S, and TiO,, which indi-
cated crystal structures of ZnIn,S, and TiO, coexisted in the
composite catalyst and no influences with each other. It was
attributed to the hybrid formation of ZnIn.S, on the sur-

Table 1
The surface properties of different catalysts
Catalysts Specific surface  Pore volume  Pore size
area (m?g™) (cm®*g™) (nm)
TiO, 8.569 0.332 56.77
ZnIn,S,/TiO,  100.98 2.110 59.83
Znln.S, 118.34 1.341 45.52
a T Znln,S /TiO,
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face of commercial TiO, particles, and two materials both
kept their own chemical structures. The diffraction peaks of
ZnIn,S, were indexed to the hexagonal phase (JCPDS Card
No. 01-072-0773) [19]. Two crystal structures of anatase and
rutile were confirmed in the pristine TiO, while comparing
with standard spectrum diagram of TiO, (PDF-#21-1272
TiO,-Anatase, PDF-#21-1276 TiO,-Rutile), which was con-
sistent with a relevant report [20].

The crystallite size (D) is calculated using Scherrer’s for-
mula [21].

0.89%
Dzﬁcoam @

where A, 0 and B are the X-ray wavelength, Bragg diffraction
angle and the experimental full-width at half-maximum.
According to the calculation, the crystalline sizes of ZnIn,S,
and ZnIn,S,/TiO, were to be 2.89 nm and 4.06 nm, respec-
tively. The envelope of yellow ZnIn,S, onto TiO, induced to
form bigger hybrid crystals.

Fig. 1b shows that ZnIn,S,/TiO, composite and pure
ZnIn,S, both had strong absorption from UV to visible light
with an absorption edge at about 620 nm, and TiO, only had
an absorption ability in UV region. ZnIn,S,/TiO, had a little
stronger absorption than pure ZnIn,S, below 500 nm that
including the response wavelength of iodine-gallium light
(350~450 nm) due to the existence of TiO,. The band gaps of
ZnIn,S,/TiO,, ZnIn,S, and TiO, were determined to be 1.9
eV, 1.89 eV and 3.0 eV separately by the intersection of two
extrapolated straight lines from the plots of (ahv)'/? versus
hv (insert of Fig. 1b), consistent with the previous reports
[22,23]. It indicated that ZnIn,S,/TiO, can effectively absorb
UV and visible light in this work, and hybrid TiO, had little
effect on its light-absorbing property while comparing with
ZnIn,S,.

3.2. Optimization of catalyst component and dosage

To have a good photocatalytic degradation, it is neces-
sary to optimize catalyst component and dosage. There-
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Fig. 1. Different characteristics of the catalysts. (a) XRD patterns of ZnIn,S,/TiO,, ZnIn,S, and TiO,. (b) UV-vis diffuse reflectance

spectra. Insert, plots of (ahv)/2 vs. hv.
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fore, 800 mL of water sample from rotary filter tank was
taken as the target and CBZ was added to be 100 nug L™,
and ZnIn S, amount, mass ratio of ZnIn,S, to TiO, and dos-
age of ZnIn S,/ TiO, were gradually optimized by a series of
experiments and the results are presented in Fig. 2.

Fig. 2a shows the photocatalytic degradation of CBZ by
different amounts of ZnIn S, and direct photolysis of CBZ
without the addition of ZnIn,S,. It indicated that CBZ could
be completely transformed by direct photolysis and the
best dosage of ZnIn_S, was 112.5 mg L™ in experiment. Pho-
tolysis of CBZ had been confirmed in our previous work,
which could be mainly due to an irradiation wavelength
of 350~450 nm that including both UV and visible light.
Znln,S, can produce active species to speed up the reaction
under irradiation, but more ZnIn,S, also reduce light trans-
mittance due to light reflection of metal particles and pene-
tration depth of light [24].

Under total amounts of 112.5 mg L7, mass ratios
of ZnIn,S, to TiO, were checked at 17/5, 17/10, 17/15
and 17/20, respectively. It can be seen in Fig. 2b that less
amounts of TiO, improved the degradation of CBZ, but
more TiO, decreased the catalytic activity comparing with
pure ZnIn,S,. It pointed out that ZnIn S, was the main cat-
alyst and a small amount of TiO, could promote the sep-
aration of photo-generated electron-hole (e-h*) pairs and
simultaneously accelerate the transfer of photo-generated
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carriers [25]. Fixed the optimal mass ratio of 17/10, the
optimal dosage of ZnIn,S,/TiO, catalyst was verified to be
75 mg L7in Fig. 2¢, which exhibited high degradation effi-
ciency and little influence dosage of ZnIn,S,/TiO, in photo-
catalysis of CBZ.

3.3. Affecting analysis of different water quality parameters

Under the optimal mass ratio and dosage of ZnIn.S,/
TiO, catalyst, four raw water samples were separately taken
as the matrix to check the influences of SS, DOM and IS in
photocatalytic degradation of CBZ. Relative water quality
parameters of four water bodies and experimental results of
photocatalysis are shown in Table 2 and Fig. 3, respectively.

It can be seen in Table 2 that four water samples all had
a high salt content and a relatively low TOC value, which
indicated large amounts of IS and less DOM exist in water
bodies. The SS values in the water sample of the Chanhe
River are higher than that of the other three samples. MF
can remove SS completely, which also has a less removal for
TOC and salt content due to the adsorption of SS to DOM
and IS. WH-18 resin can reduce salt content of the samples
very effectively due to a strong adsorption to IS, and also
decrease TOC in some degree due to the adsorption of resin
and IS to organic substances. D, , resin has a strong removal
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Fig. 2. Optimizing experiments of the catalysts. (a) The optimization of ZnIn,S, amount. (b) The optimal mass ratio of ZnIn,S, to

TiO,. (c) The optimal dosage of ZnIn_S /TiO,.
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Table 2
Relative water quality parameters of four water samples
Sample Process method  mgL™
SS  TOC  Salt content
Chanhe River Raw water 73 2027 792
MEF 0 19.35 695
MF+WH-18 0 1412 92
MEF+D, 0 2.080 627
MF+WH-18+D,, 0 1372 74
Rotary filter Raw water 15 1677 876
tank MF 0 1520 813
MF+WH-18 0 1345 131
MF+D, 0 2.298 798
MF+WH-18+D,,, 0 1102 101
Disinfection Raw water 17 1821 853
tank MF 0 1781 790
MF+WH-18 0 1312 121
MF+D, 0 1609 672
MF+WH-18+D,,, 0 1120 100
Secondary Raw water 34 1836 791
sedimentation MF 0 1718 700
tank MF+WH-18 0 1639 82
MF+D, 0 1.317 610
MF+WH-18+D,, 0 0989 56

100%
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80
—=a— raw water
| —e— MF
60r§ —a— MF+WH-18
a ~—v— MF+D
?2 a0t 301
= — MF+WH-18+D301
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ability for DOM, causing TOC to drop, meanwhile, the
resin also has a certain removal efficiency for inorganic salt.
Therefore, the process methods listed in Table 2 can effec-
tively remove SS, DOM and IS from the matrix to provide
necessary water samples for analyzing their effects on pho-
tocatalytic degradation of CBZ.

Itis shown in Fig. 3 that CBZ in four water bodies treated
with different processes could be completely degraded
within 60 min or 90 min. CBZ in the water sample of Chanhe
River had a faster photodegradation rate than other three
samples from the WWTP, and the removals of SS, SS+IS,
S5+DOM and SS+IS +DOM from four water samples all
had positive effects on the photocatalysis of CBZ. It also can
be seen in Fig. 3b, 3c and 3d that similar trends appeared
to three water samples from disinfection tank, rotary filter
tank and secondary sedimentation tank, and the effects of
SS, IS and DOM on photodegradation of CBZ in these three
samples were more distinguished than in that of Chanhe
River. It had been confirmed in our previous work that the
photocatalytic degradation of CBZ in aquatic environment
followed pseudo-first-order kinetics model. Therefore, reac-
tion kinetics was investigated in order to further quantify
the influences of SS, IS and DOM on the removal of CBZ,
and the fitted curves and relatively analytical data are given
in Fig. 4 and Table 3, respectively.

It is clearly seen in Fig. 4 that the fitted curves of CBZ
photodegradation in raw water samples and other treated
water samples were in accordance with the first-order
kinetics model and correlation coefficients (R? seen in
Table 3) were all higher than 0.9. It was verified once again

1004
\\ (b) Disinfection tank
80 R

—=— raw water

—e— MF
601 —4— MF+WH-18
o —v— MF+D301
w40+
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N
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Fig. 3. The photocatalytic degradation of CBZ in four raw water samples and other samples that treated by different processes.
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Fig. 4. Reaction kinetics of CBZ photodegradation in different water samples.

Table 3

Relevant parameters of reaction kinetics for the photodegradation of CBZ

Parameter Process method Chanhe Rotary filter tank  Disinfection tank  Secondary
River sedimentation tank

Rate constant Raw water 0.0639 0.0307 0.0307 0.0307

(k) / min™ MF 0.0760 0.0331 0.0333 0.0331
MF+WH-18 0.0971 0.1259 0.1259 0.1259
MF+D, 0.1157 0.1010 0.1010 0.1008
MF+WH-18+D, | 0.1324 0.1506 0.1506 0.1506

Half-life (t, ,) / Raw water 10.85 22.58 22.58 22.58

min MF 912 20.94 20.81 20.94
MF+WH-18 714 12.53 5.51 5.51
MF+D, 5.99 6.86 6.86 6.88
MF+WH-18+D, , 5.24 4.60 4.60 4.60

Correlation Raw water 0.9859 0.9823 0.9823 0.9823

coefficient (R?) MF 0.9932 0.9551 0.9433 0.9551
MF+WH-18 0.9931 0.9100 0.9100 0.9096
MF+D, 0.9963 0.9950 0.9949 0.9950
MF+WH-18+D, 0.9928 0.9895 0.9895 0.9895

that the photocatalytic degradation of CBZ in aqueous
environment followed pseudo-first-order reaction kinetics,
and the photodegradation rate of CBZ increased gradu-
ally with the removals of SS, SS+IS, SS+DOM and SS+IS
+DOM, respectively.

The rate constants of CBZ photodegradation in four
raw water samples and treated water samples without SS,
SS+1IS, SS+DOM and SS+IS +DOM separately are given in
Table 3. The independent influences of SS, IS and DOM on
the photocatalysis of CBZ could be calculated by a deviation
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between “raw water” and “MF”, “MF” and “MF+WH-18"
and “MF” and “MF+D,,”. For the water sample of Chanhe
River, the individual influences of SS, IS and DOM on rate
constant K were 0.0121 min™, 0.0211 min™ and 0.0397 min™
respectively, so the influential degree was DOM > IS > SS.
Compared “raw water” with “MF+WH-18+D, ", the rate
constant K increased more than 2 times and the half-life
reduced from 10.85 min to 5.24 min, which demonstrated
that the removal of SS+IS+DOM from water body could
effectively improve the degradation rate of CBZ and greatly
shorten the degradation time. For other three samples from
rotary filter tank, disinfection tank and secondary sedi-
mentation tank, there were same trends for the influences
of SS, IS and DOM on CBZ degradation, and the influen-
tial sequences were all IS > DOM > SS. The rate constant K
enhanced nearly 5 times and the half-life shortened from
22.58 min to 4.60 min after the removal of SS+IS+DOM from
three raw water samples.

The influence of SS on the photocatalytic degradation
of CBZ was mainly attributed to two sides. For one side,
SS can increase the turbidity of water to reduce the pho-
topermeability that lead to block the connection between
the catalyst and light and further inhibit the photocatalytic
reaction [26]. For the other side, SS has a certain adsorption
on the ions in the water, which affects CBZ adsorption on
the surface of ZnIn,S,/TiO, and the dispersion of the cata-
lyst. Generally, it’s a combined result of both two sides to
decrease the catalytic activity [27].

After the treatment of WH-18 resin, IS could be mostly
removed from water samples (Table 2). It is seen in Fig. 4
and Table 3, comparing with the water from Chanhe River,
IS played a more important role in the photodegradation
of CBZ in three water bodies from the WWTP. Based on
the analysis of water quality, it proved that the water of
Chanhe River mainly included nitrate ion, chloride ion,
calcium and magnesium cation etc, and other three waters
from the WWTP primarily contained chloride ion, sulfate,
hypochlorite and sodion etc. It was reported that low con-
centration of nitrate (less than 10~ mol L) could accelerate
the photocatalytic degradation of contaminants, and also
had the competitive adsorption or reacted with the hole
and hydroxyl radical so as to inhibit the photodegradation
of contaminants with the increasing of concentration [28].
However, sulfate and chloride ions could inhibit photoca-
talysis as a result of both of them would react with hole and
electron and simultaneously exist competitive adsorption
[29]. And it’s worth noting that the inhibition of sulfate is
stronger than chloride because sulfate ion has more charges
than chloride ion. Sodium, magnesium, calcium and other
cations have no obvious effects on the photocatalytic rate
during the oxidative reaction. Therefore, the different influ-
ences of IS in the photocatalysis of CBZ in actual water
bodies between Chanhe River and the WWTP could be
attributed to the different component and content of var-
ious anions. The higher ion concentration, the stronger
inhibitory effect on photocatalysis.

Additionally, DOM also had an obvious effect on the
photodegradation of CBZ, especially for the water of
Chanhe River, which owned a little higher TOC value than
those of the WWTP (Table 2). The research had been found
that the photocatalytic efficiency was related to the amounts
of DOM in aqueous solution [30], which mainly affected

photocatalytic degradation in the following aspects. Firstly,
it has a strong capacity to absorb light, especially for
UV-light, and competes photo-generated electron with CBZ
to weaken the useful light intensity in reaction. Secondly,
DOM could compete the active sites with CBZ to inhibit its
photocatalysis. It has been reported that the composite of
electron and hole on the surface of catalyst can be finished
at less than 107 s, while the capture rate of the carrier is
usually 10°#~10 s, which states that only the adsorbed pol-
lutants on the catalyst surface may be degraded. Under a
given surface area, the decrease of activity sites can appar-
ently reduce the reaction rate [31]. Furthermore, some sub-
stances of DOM can capture the holes and hydroxyl radicals
on the surface catalyst. Finally, CBZ itself also has a good
combination with DOM compounds [32].

4. Conclusions

The research work in this study clearly indicated
that trace CBZ in real water bodies could be completely
degraded by photocatalysis as quickly as possible within
30 min, 60 min or 90 min. TiO, was enveloped by yellow
ZnIn,S, to exhibit larger pore size and stronger photoab-
sorption ability under irradiation of iodine-gallium light
that was beneficial to the degradation of CBZ on the sur-
face of ZnIn,S,/TiO,. The optimal mass ratio and dosage
were 17/10 and 75 mg/L respectively to ZnIn.S,/TiO,
catalyst in experiment, and less hybrid TiO, was specu-
lated to effectively promote the separation of e-h* pairs
and accelerate the transfer of photo-generated carriers
simultaneously. Water quality parameters, such as SS, IS
and DOM, had apparently negative influences on photo-
degradation of CBZ. SS reduced the photopermeability
and CBZ adsorption on the catalyst surface. Sulfate and
chloride ions existing in the water samples can react with
hole and electron and also can be absorbed on the surface
of the catalyst to inhibit the photocatalytic reaction. The
competition of DOM with CBZ can weaken the degrada-
tion of CBZ from the aspects of light intensity, active sites,
free radicals and adsorption etc. Therefore, the removal of
SS, IS and DOM in real water bodies can improve the pho-
tocatalytic degradation of CBZ effectively.
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