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A hydrophobic complex of Cu**[bis-salicylic aldehyde-o-phenylenediamine], Cu-SPA, was prepared and used as a heteroge-
neous photocatalyst to degrade organic pollutants in water under visible irradiation (4 > 420 nm) at neutral pH. The structure
of complex was characterized by using nuclear magnetic resonance (NMR), elemental analysis, IR and UV-vis spectrometries.
Degradation of Rhodamine B (RhB), Sulforhodamine B (SRB) and Benzoic acid (BA) in water were used as model reactions
to evaluate the photocatalytic activities of Cu-SPA. The results indicated that RhB and SRB were easily adsorbed on the hy-
drophobic surface of Cu-SPA from aqueous solution (the maximum adsorption amount: Qp.x = 11.09 and 8.05 pmol/g, respec-
tively). Under visible irradiation, RhB and SRB were decolorized completely after 210 and 240 min, respectively, and BA was
removed completely after 5 h. The efficiency of H,O, was > 95%, in contrast to that of the reaction without catalyst or light (<
20%). In water soluble medium, the hydrophobic Cu-SPA can be used more than 6 cycles. ESR results and the behavior of cy-
clic voltammetry showed that, in the reaction process, Cu®*-SPA was reduced to intermediate state Cu*-SPA firstly, which was
extremely unstable and reacted rapidly with H,O,, leading to high reactive oxygen species (-OH radical ) to degrade the sub-

strate.

hydrophobic, copper Schiff-base, photocatalysis, toxic organic pollutant

1 Introduction

In recent years, advanced oxidation processes (AOPs) rep-
resent a powerful mean for the abatement of refractory and
toxic pollutants in wastewater [1-4]. The Fenton and pho-
to-Fenton processes are known as effective AOPs methods
to remove organic pollutants from wastewater [5, 6]. In
these processes, hydrogen peroxide is activated by dissolved
iron or UV irradiation to produce high reactive species,
mainly ‘OH, which oxidize the organic compounds [7-10].
However, the main drawbacks in Fenton and photo-Fenton
processes, such as the necessity of working at low pH (pH <
3), the expensive UV light source and the difficulty of recy-
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cling restrict its practical application [11, 12]. Enzyme-
based treatment is sufficient in transforming toxic com-
pounds to less harmful products, which had minimal impact
on ecosystem [13-16]. Peroxidases and Laccases are oxida-
tive enzymes which do not need any other cellular compo-
nents to work. They have broad substrate specificity and are
able to transform a wide range of toxic compounds [14].
However, the cost of these biocatalysts is still too high to
implement commercially attractive enzyme-based treat-
ments in industrial applications.

Exploring adaptive mimic-enzyme systems combined
with clean oxidants such as O, or H,O,; to replace the tradi-
tional biocatalysts, which are too expensive to application,
has become one of the most attractive targets in organic
syntheses [17-20]. Existing research indicates that, some of
the metal-organic complex, such as metal-porphyrin and
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metal-phthalocyanine, have strong absorption in the visible
light region and can activate O, or H,O, to oxidize or degrade
toxic organic pollutants [21-24], being similar to peroxidases
[25, 26]. Furthermore, the stability and catalytic activity of
catalyst can be improved effectively through the optimization
of ligand, changing the bionic compound micro environ-
ment and loading to form heterogeneous catalyst [27]. The
metal Schiff-base complex has attracted much attention also,
due to the peculiar electronic characteristics, stable structure,
and adjusting the electronic and space effect of complex
accurately and easily by changing the ligand or metal ion
[28-30]. The copper Schiff-base can act as catalyst in lots
of oxidation reactions because it can imitate biological en-
zyme [31, 32]. At present, many copper Schiff- base com-
plexes have been reported about the selective catalytic oxi-
dation of different group mainly in homogeneous reaction
[33-35], but few research pays attention to the heterogene-
ous photocatalytic performance in water treatment of toxic
organic pollutants under visible light [36]. The advantage of
heterogeneous catalyst stems from easy separation from the
reaction solution. More interesting, it can form hydrophobic
micro environmental mimic enzyme catalytic properties,
and avoid the axial aggregation and degradation itself.

In this study, we synthesized the hydrophobic copper
Schiff-base complex and used it as heterogeneous photo-
catalyst to degrade organic pollutants, mimicking the active
centre of laccases [15], under visible irradiation (4 > 420
nm) at neutral pH. The structure of the catalyst was charac-
terized by using nuclear magnetic resonance (NMR), ele-
mental analysis, IR spectrum and UV-vis absorption spec-
trum. The photocatalytic degradation of Rhodamine B
(RhB), Sulforhodamine B (SRB) and Benzoic acid (BA)
were used as probe reactions to evaluate the photocatalytic
activities of Cu-SPA. The mechanism of photocatalytic ox-
idation was discussed according to the oxidation species
during the degradation process and the behavior of cyclic
voltammetry.

2 Experimental

2.1 Materials

Salicylide, o-phenylenediamine, cupric nitrate (Cu(NOj3),
-3H,0), and anhydrous ethanol were of A.R. grade, as well
as H,O, solution (30%) were obtained from the Tianli
Chemical Factory (Tianjin, China). RhB, SRB and BA were
purchased from Beijing Ouhe Chemical Factory (China),
other chemicals were of reagent grade and used without
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Figure 1 Molecular structures of SPA, Cu-SPA, RhB, SRB and BA.
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further purification. Deionized and doubly distilled water
was used throughout the investigation.

2.2 Synthesis

2.2.1 Synthesis of SPA ligand

The Schiff base (bis-salicylic aldehyde-o-phenylenediamine,
SPA) was prepared as previously described [36]. The yield
of SPA obtained in this manner was about 85%. The purity
and structure of the prepared SPA were checked by the
melting point constancy, elemental analysis and '"H NMR,
respectively, and the results were: m.p., 163.7-164.5 °C;
element composition (%, calculated value), C 75.83 (75.93),
H 500 (5.10), N 8.83 (8.86); 'H NMR (400 MHz,
CD;COCD:;), 6 6.938-6.981 (m, 4H, H,, H.), 7.390-7.457
(m, 6H, Hy, Hy, H,), 7.572-7.595 (dd, 2H, Hy), 8.878 (s, 2H,
H,), 13.009 (s, 2H, OH).

2.2.2  Synthesis of Cu-SPA complex

The Cu-SPA complex was obtained by mixing Cu(NOj3),
-3H,0 and SPA (1:1, molar ration) in anhydrous ethanol
solvent. The green solution thus formed turned to a brown-
ish precipitate, and the mixture was heated under reflux at
80 °C for 4 h and then cooled. The product was then filtered
off, washed thoroughly with anhydrous ethanol and dried in
an open air. The yield of Cu-SPA obtained in this manner
was 67.5%. The elemental analysis found (%, calculated
value): C 54.47 (54.61), H 3.23 (3.18), and N 9.43 (9.55).

2.3 Instrumental analyses

UV-vis and IR spectra were acquired at room temperature
using Lambda 25 spectrophotometer (PE, America) and
NEXUS670 Infrared spectrometer (Thermo Electron,
America), respectively. The NMR and elemental analyses
were performed using AVANCE™III400 superconducting
Fourier nuclear magnetic resonance spectrometer (Bruker,
Switzerland) and VARIOEL III Element analyzer (Ee-
mentar Analysensysteme, Germany). The copper content
was determined by AAS-240FS+GTA120 atomic absorp-
tion spectrophotometer (Varian, America).

2.4 Catalytic activity under visible light

The light source was a 500 W halogen lamp positioned in a
XPA series photochemical reaction instrument. A cut off
filter was placed outside the Pyrex jacket to eliminate any
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radiation at wavelength below 420 nm to ensure illumina-
tion by visible light only. 40 mL RhB or SRB containing 8
mg Cu-SPA, contrasting with equimolar Cu®*, and appro-
priate H,O, were put into a cylindrical glass bottle and the
pH was adjusted. The above solutions were placed in dark
for 3 h to achieve the adsorption and desorption-balance and
then sampled in different time intervals with Ep tube in the
visible light (1 > 420 nm). Samples were centrifuged and
analyzed with UV-vis and FTIR spectrophotometers.

The method was also applied to BA, but the samples
were determined by HPLC. And the mobile phase was
methanol and 0.02 mol/L ammonium acetate aqueous solu-
tion, and the ratio was 35:65. The flow rate was 0.50
mL/min, and the detection wavelength was 215 nm.

2.5 Determination of active radicals

The oxidative active radicals produced in the process of
reaction were measured with ESR method [38]. In order to
reduce the experimental errors, the same quartz capillary
was used in the whole process. DMPO was put in the react-
ing systems to capture the ‘OH produced. Hydrogen perox-
ide was analyzed by a spectrophotometric method using
dipotassium titanium oxide and oxysulfate (DIN38 402
H15 method), which forms a yellow complex with H,O,
(maximum absorption at 400 nm).

2.6 The cyclic voltammetry (CV) measurement of SPA
and Cu-SPA

Cyclic voltammetry was performed on a CH instrument
electrochemical station model CHI660D (Chenhua, China)
with a glassy carbon working electrode (diameter = 5 mm),
a platinum-wire counter electrode and a saturated calomel
electrode (SCE). Potassium ferricyanide was used as inter-
nal reference. Controlled-potential electrolysis was per-
formed on a reticulated vitreous carbon working electrode, a
platinum-wire counter electrode and a SCE reference elec-
trode in an anhydrous ethanol solution containing the sup-
porting electrolytes (0.5 mol/L. NaClO4H,O in anhydrous
ethanol) and appropriate complex or ligand.

3 Results and discussion

3.1 Characterization

IR analyses of the ligand and complex were presented in

December (2013) Vol.56 No.12 1777
Table 1. For the SPA, two absorption bands at 3500-3420
and 1420-1380 cm™' were assigned to v(O-H) stretching
and 5(O-H) rocking, which indicated the presence of the
phenolic hydroxyl. These bands disappeared in the complex,
as a result of proton substitution by Cu?* coordination to
oxygen. And several IR absorption bands at 1650-1450
cm™! can be attributed to the ¥(C=C) and v(C=N) stretchings
[37]. The v(C=N) stretching of Cu-SPA appeared at 1609
cm™', which occurred red shift comparing with the ligand
and indicated that N atom participated in coordination. For
the complex, a weak band observed at 630-510 cm™ can be
attributed to the v(Cu-N) and v(Cu—O), which further con-
firmed the stability of the Cu-SPA and its coordination
mode.

The UV-vis spectra of both SPA and complex were
measured in methanol (Figure 2). For the ligand, two ab-
sorption bands were observed at the range of 240-450 nm,
which were assigned to m-r* transition in the conjugation of
C=N with benzene ring and the intraligand n-n* transition.
The spectrum of the Cu-SPA complex exhibited an absorp-
tion band at 420 nm that was assigned to d-d transition [32].
These absorptions of t—n* and n—n* transitions also pre-
sent in the spectrum of the copper complex but they shifted.
This shift of the complex originated from the N atom in
C=N, which has lone pair electrons participating in coordi-
nation while the H atom of —OH was replaced by Cu?*. It
changed the conjugation system and electronic properties of
molecular, and was conducive to visible catalytic oxidation
reaction.

The UV-vis DRS spectrum of Cu-SPA (Figure 3)
showed that Cu-SPA has a strong absorption in the visible
region (400-700 nm), which evinced the visible catalytic
performance of Cu-SPA.

3.2 Adsorption of organic compounds on Cu-SPA

The adsorption behavior on the catalyst surface is an im-
portant factor in photocatalytic reaction process. The effi-
ciency of degradation of pollutants can be obviously en-
hanced by the adsorption of organic pollutants onto the in-
terface of catalyst. In this study, the adsorption capacity was
calculated according to the adsorption equilibrium equation
of Langmuir model as follows:

Ocq ' = (OnankCeg) ™ + O

where Oy is the equilibrium adsorption capacity, Quax is the
maximum adsorption capacity, K is the adsorption equilib-

Table 1 IR data of ligand and complex (cm™")
v (ArO-H) v (C=N) v (-C=C-) S(ArO-H) v (Ar-0) v (Cu-0) v (Cu-N)
SPA 3446 1616 1586 1562. 1481 1403 1193 - -
Cu-SPA - 1609 1580 1530. 1462 - 1189 619 538

a) Ar = benzene ring.
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Figure 2 UV-vis absorption spectra of SPA (a) and Cu-SPA (b).
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Figure 3 UV-vis DRS spectrum of Cu-SPA.

rium constant, and Cgq is the adsorption equilibrium con-
centration. Table 2 presented the adsorption parameters of
RhB and SRB with Cu-SPA at pH 7.0. The Q..x of RhB
and SRB on Cu-SPA was 8.53 and 11.09 umol/g, respec-
tively. The surface area is an important key to the adsorp-
tion activities of the catalyst. The specific surface area of
Cu-SPA is 4.71 m2/g, which was estimated from the
low-temperature nitrogen adsorption and desorption iso-
thermal curves. It may be beneficial to increase the adsorp-
tion sites on the surface of Cu-SPA, which is the important
factor to the adsorption capacity. These results indicated
that Cu-SPA had good adsorption properties for both RhB
and SRB, which was attributed to large specific surface area
of Cu-SPA, and the strong hydrophobic interaction between
substrates and Cu-SPA particles.

3.3 Heterogeneous photocatalytic degradation of or-
ganic compounds using Cu-SPA

The photocatalytic activities of Cu-SPA were tested by
degradation of RhB and SRB. Figure 4 showed the degrada-
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Table 2 Adsorption parameters of RhB or SRB on Cu-SPA

Dyes Omax (umol/g) K R*
RhB 8.53 0.036 0.999
SRB 11.09 0.523 0.996
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Figure 4 Photodegradations of RhB (A) and SRB (B) under different
conditions. (a) Vis/Cu**/H,0,; (b) Dark/Cu-SPA/H,0,; (¢) Vis/H,O,; (d)
Vis/Cu-SPA/H,0,. [Cu-SPA] = 0.20 g/L, [H,0,] = 1.50 x 10~ mol/L, pH
7.0, [RhB/SRB] = 1.25 x 107> mol/L.

tion kinetic curves under different conditions. According to
linear fitting of degradation of RhB, the values of kinetic
constant were k, = 0, k, = 8.651 x 107 min™", k. = 9.691 x
10" min™', k4 = 1.404 x 107 min"". It indicated that
Cu-SPA could activate H,O, and degrade RhB effectively
under visible irradiation. The UV-vis absorption spectra of
RhB in Vis/Cu-SPA/H,0,/RhB system were shown in the
inset of Figure 4(A). The maximum absorption peak of RhB
at 553 nm was reduced continuously in the reaction process,
which demonstrated that chromogenic conjugated ring of
RhB was destructed. RhB was completely decolorized after
210 min. In order to affirm the activities of Cu-SPA in de-
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grading dye molecules, SRB was also regarded as probe to
discuss the photocatalytic activities, and the kinetic curves
were shown in Figure 4(B). It also showed good photocata-
Iytic activity of Cu-SPA on degrading SRB, which was de-
colorized completely after 240 min in Vis/Cu-SPA/H,0,/
SRB system. The UV-vis absorption spectra of SRB were
shown in the inset of Figure 4(B). Results of the study
showed that, under visible light irradiation, H,O, was acti-
vated effectively by Cu-SPA to degrade toxic and organic
contaminants.

It is well known that the photocatalytic oxidation of toxic
colorless small molecules can be used to evaluate the pho-
tocatalytic activities of catalyst. In order to further examine
the role of Cu-SPA in the photocatalytic reaction, BA, a
stable organic substance that does not absorb visible light,
was selected as a target compound. The experiments were
done at pH 6.8 in the presence of Cu-SPA and H,0,. Deg-
radation curves were displayed in Figure 5 which were sim-
ilar to those obtained for RhB and SRB. Control experi-
ments showed that, under otherwise identical conditions,
there was only slight degradation of BA observed (29.67%
after 5 h) in the presence of H,O, alone (Figure 5(b)). In
dark, almost no degradation occurred (2.16% after 5 h)
containing both Cu-SPA and H,0, (Figure 5(b)). In the
presence of Cu-SPA and H,0, (Figure 5(c)), 98.61% of BA
was degraded after 5 h of visible irradiation. The results
indicated that the photocatalytic system under investigation
was efficient at degrading small stable organic molecules. It
showed that Cu-SPA can act as an effective catalyst and
activate H,O, to degrade toxic organic pollutants, which did
not attribute to photosensitization process.

3.4 Effect of pH

To evaluate the effect of pH, the degradation of RhB using
Cu-SPA and H,0, was carried out under visible light irradia-
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Figure 5 Kinetic curves for photocatalytic degradation of BA. (a)

Dark/Cu-SPA/H,05; (b) Vis /H,05; (c) Vis/Cu-SPA/H,0,. [BA] =5 x 10™*

mol/L, [Cu-SPA] = 0.20 g/L, [H,0,] = 1.5 x 10~ mol/L, pH 6.8.
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tion at different pH values. It was found that the degradation
rate of RhB increased firstly and then decreased with pH
values from 3.0 to 11.0 (Figure 6). The results indicated that
Cu-SPA was similar to the natural enzyme and had higher
activity at neutral pH. Furthermore, the photocatalyst exhib-
ited catalytic activity at a wide pH range, which was unlike
traditional (Photo) Fenton system (only in the medium of
pH < 3.0). Under visible light irradiation, Cu-SPA over-
came the limit of pH and broadened the range of pH in the
photocatalytic system.

3.5 Infrared analysis of RhB degradation

The degradation products of Vis/Cu-SPA/H,0,/RhB system
in different time were analyzed by infrared spectrophotom-
etry (Figure 7). For the original RhB, the absorption peaks
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Figure 6 Effect of pH on the degradation of RhB. (a) pH 3.0; (b) pH 5.0;
(c) pH 7.0; (d) pH 9.0; (e) pH 11.0. [RhB] = 1.25 x 107> mol/L, [Cu-SPA]
=0.20 g/L, [H,0,] = 1.5 x 10 mol/L.

(a)

™ ,mMW"’/

vu

2000 1800 1600 1400 1200 1000 800 600 400
v{em™")
Figure 7 IR spectra of intermediates in the degradation of RhB. (a) 0 h;
(b) 8 h; (c) 16 h. [RhB] = 1.25 x 10~ mol/L, [Cu-SPA] = 0.20 g/L, [H,0,]
=1.5 x 107 mol/L, pH 7.0.
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at 1589, 1340 and 1180 cm™" were attributed to the vibration
of benzene ring, the v(C—CH;) stretching and v(Ar-N)
stretching, respectively. The absorption peaks at 1440 and
1079 cm™ could be attributed to the v(—C=C-) stretching of
benzene ring and v(—C-O-C-) stretching, respectively. For
the degradation products at 8 or 16 h, the characteristic
peaks at 1589, 1340, 1180, 1079, and 923 cm’ disappeared.
Meanwhile, new characteristic peaks, such as 1630 cm’!
attributed to S(NH,) bending, 1380 cm™ attributed to
v(COOH) stretching and 1120 cm™ attributed to v(C-N)
stretching appeared. It indicated that the Ar-N and
—C-0O-C- in RhB molecule were broken and transformed
into primary amines and carboxylic acids. The results
evinced RhB was destroyed gradually in degradation pro-
cess and some new substances produced.

3.6 Determination of H,O, in RhB degradation process

In order to assess the utilization of H,O, in reaction by
Cu-SPA, experiments on RhB degradation in dark and un-
der visible light at pH 7.0 were carried out with Cu-SPA.
The concentration of H,O, in degradation process was
measured by titanium salt spectrophotometry (Figure 8). It
showed that the decomposition of H,O, after 12 h in
Dark/Cu-SPA/H,0,/RhB system (Figure 8(b)) and Vis/
H,0,/RhB system (Figure 8(a)) were 16.3% and 19.8%,
respectively, which indicated that H,O, was not utilized
significantly. But H,O, was decomposed rapidly (95.1%) in
Vis/Cu-SPA/H,0, system (Figure 8(c)), and the RhB was
degraded rapidly (Figure 8(d)). The experiments indicated
that Cu-SPA can activate H,0O, efficiently under visible
light.

3.7 Stability of Cu-SPA

The performance of the catalyst in recycling experiments is
significant for its application in environmental technology.
Thus, cycle experiments of Vis/CuSPA/ H,0, system de-
grading RhB were carried out with pH 7.0, as shown in
Figure 9. The content of copper ion liberated from Cu-SPA
was determined by atomic absorption spectrometry (AAS).
After the RhB was degraded completely, the catalyst was
seperated from the bulk solution, and then RhB and H,0,
were rejoined. After 5 consecutive cycles, the liberated
copper ion was 14.75% (dot line, Figure 9) and the catalyst
still showed good stability and reusability in the aqueous
system.

3.8 Possible mechanism for the photocatalytic degra-
dation of RhB

Free Cu®*/H,0, exhibits high oxidative activity in degrada-
tion of organic pollutants, stemming from its ability to initi-
ate redox cycling, in turn generating high reactive oxygen

Sci China Chem  December (2013) Vol.56 No.12
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Figure 8 Measurement of H,0O, in the degradation process. (a)
Vis/H,O0»/RhB; (b) Dark/Cu-SPA/H,O,/RhB; (c) Vis/Cu-SPA/H,O,/RhB;
(d) concentration of RhB. [RhB] = 1.25 x 10~ mol/L, [Cu-SPA] = 0.20 g/L,
[H,0,] = 1.5 x 10~ mol/L, pH 7.0.
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Figure 9 Catalyst recycling in repetitive degradation of RhB (solid line)
and the content of copper ion (dot line). [RhB] = 1.25 x 10~ mol/L,
[Cu-SPA] = 0.20 g/L, [H,O,] = 1.5 x 10~ mol/L, pH 7.0.

species (ROS) via the Harber-Weiss reaction [30]:

Cu® + H,0, — Cu™O,H + H' (1)
Cu™0,H + H,0, — Cu* + O, + ‘OH + H,0 )
H* + Cu® + H,0, — Cu*" +OH + H,0 (3)

Unlike free Cu®* in Fenton system, the central Cu®* in
Cu-SPA was coordinated with the schiff base ligand.
Therefore, the Cu®* could not be readily reduced to Cu* by
H,0,, which was a key intermediate in Cu** catalytic Fen-
ton reaction. In our previous work, we found that hydroxyl
radicals (OH) were the main ROS during the degradation of
RhB with H,0, as oxidant and iron (III) Schiff base as pho-
tocatalyst, which involved two mechanisms, namely elec-
tron transfer of center metal iron similar to Fenton reaction
and the oxidative performance of high-valence iron-oxo
species [36].
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In order to detect the possibility of generating "OH during
the degradation process, electron spin resonance (ESR)
method was used, and DMPO was employed as the
spin-trapping reagent. The results were shown in Figure 10.
It was clearly observed that the characteristic 1:2:2:1 quartet
ESR signal, which was typically attributed to the ESR spec-
trum of the DMPO—OH adduct, generated after introducing
visible light [38]. As a control experiment, no ESR signal
was detected in dark. It clearly indicated ‘'OH generated in
the presence of Cu-SPA and H,0,, and the mechanism of
degradation involved the "OH oxidation mechanism.

The photoexcitation of Cu-SPA and the subsequent for-
mation of "OH under visible light irradiation can be de-
scribed as follows. Cu®*-SPA is excited by light irradiation
and undergoes MLCT to produce Cu*-SPA, which has high
reducibility and electronegativity. Cu’-SPA then interacts
with H,O, to generate ‘OH, which subsequently oxidizes the
substrate by the following mechanism:

Cu**-SPA — Cu*-SPA* 4)
Cu*-SPA* + H,0, —Cu”*-SPA + 'OH + OH (5)
"‘OH + subs — oxidation products (6)

As described above, the central copper could transfer the
electrons to H,0, through a key intermediate, Cu*-SPA
species. And the transformation was probably promoted by
the Schiff base ligand. The above fact was demonstrated by
the cyclic voltammetry (CV) of Cu-SPA. The cyclic volt-
ammetry of Cu—SPA was carried out in methanol solution at
room temperature at the potential from 0.2 to 1.2 V (versus
SCE, Figure 11). The cyclic voltammogram exhibited three
reduction peaks at 0.54 (I), 0.91 (II) and 1.56 V (III). Peak I
and II were ascribed to the electron transfer from predomi-
nantly ligand-centered orbital [35] and the reduction of
Cu*-SPA to Cu*-SPA, respectively. Peak III corresponded

ﬂ A 25 min
n q 20 min
M"/\WW
W
-‘W“/\,M/-/\/‘-\'J\fﬁ—/\fv——fﬂ*
dark

[P AN S A e g A AR i Pt

1 1 " ] 1 i 1
3440 3460 3480 3500 3520
Magnetic field (G)

Figure 10 ESR signals of the DMPO-OH adducts in water. [DMPO] =
0.04 mol/L, [Cu-SPA] = 0.20 g/L, [H,0,] = 1.5 x 10~ mol/L.
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Figure 11 Cyclic voltammogram curves of SPA (a) and Cu-SPA (b) in
methanol on glassy carbon electrode. [Cu-SPA] = 0.02 g/L, [SPA] = 0.02
g/L, [NaClO4] (supporting electrolyte) = 0.1 mol/L, V=20 mV/s

to reduction of SPA, which shifted about 0.17 V due to its
coordination with Cu®* comparing with the SPA (reduction
peak at 1.39 V). These can be concluded that, in the photo-
catalytic reaction, Cu®*-SPA was reduced to intermediate
state Cu*-SPA firstly, which was similar to activity center
of Laccase, then extremely unstable Cu*-SPA reacted rap-
idly with H,0,.

4 Conclusions

The hydrophobic complex Cu'(bis-salicylic aldehyde-o-
phenylenediamine), Cu-SPA, had been successfully pre-
pared by simple chemical method and characterized by us-
ing NMR, elemental analysis, IR and UV-vis spectrometries.
Results of the present study clearly implied that Cu-SPA
can be used as heterogeneous catalyst to degrade toxic or-
ganic pollutants in aqueous system. Under visible light irra-
diation, Cu-SPA could efficiently activate H,O, to pro-
duce -OH, which degraded organic pollutants effectively
due to its highly oxidizing activity. Heterogeneous catalytic
system was formed via the hydrophobic properties of cata-
lyst, which had good stability and reusability. Cu-SPA
showed good catalytic activity in a wide range of pH (< 11)
and expanded its scope of application.
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