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A simple and facile synthetic method to incorporate copper sulfide (Cu2S) nanoparticles inside the
mesopores of ordered mesoporous carbons (OMCs) is reported. The Cu2S/OMCs nanocomposite was
characterized by transmission electron microscopy (TEM), X-ray diffraction (XRD), X-ray photoelectron
spectroscopy (XPS), and nitrogen adsorption–desorption. The results show that the incorporation of Cu2S
nanoparticles inside the pores of OMCs does not change the highly ordered two-dimensional hexago-
nal mesostructure of OMCs matrix. Nonenzymatic amperometric sensor of hydrogen peroxide based
opper sulfide
rdered mesoporous carbon
onenzymatic sensor
ydrogen peroxide

n situ growth

on the Cu2S/OMCs nanocomposite modified glassy carbon (GC) electrode is developed. Compared with
the pristine OMCs modified electrode, the Cu2S/OMCs modified electrode displays high electrocatalytic
activity towards hydrogen peroxide and gives linear range from 1 to 3030 �M (R = 0.9986). The sensor
also exhibits good ability of anti-interference to electroactive molecules. The combination of the unique
properties of Cu2S nanoparticles and the ordered mesostructure of OMCs matrix guarantee the excellent
electrocatalysis for hydrogen peroxide. The good analytical performance and low-cost make Cu S/OMC

g for
nanocomposite promisin

. Introduction

Since the discovery of the OMCs by Ryoo et al. [1], a great deal of
ffort has been devoted to the fundamental research and applica-
ions of OMCs. The unique ordered structure and the remarkable
hysical–chemical properties of OMCs, such as periodic meso-
orous structure, high specific surface area, large pore volume,
nd chemical inertness, have made them widely usable in electro-
atalytic applications [2–11]. The functionalization of the surface
nd pores of OMCs with a variety of organic and inorganic species
ermits the fabrication of novel hybrid materials. Many novel
trategies used to alter the physical properties of OMCs have been
eviewed by Stein et al. [12] and Dai et al. [13], respectively.
mong these surface modifications, the linkage of nanoparticles

o OMCs extends the applications of OMCs-based hybrid nanoma-
erials [14–18]. Cu2S is a p-type semiconductor with a bulk band
ap of 1.2 eV and has wide applications as materials for solar cells
19], cold cathodes [20], electrochemical sensor [21], and nanoscale
witches [22]. There have been reports about direct thermal growth

f Cu2S nanocrystals on carbon nanotubes (CNTs) [19,21]. However,
he Cu2S nanocrystals only cover the outer surface of CNTs and
he surface of the CNTs often must be functionalized to increase
he hydrophilicity, which probably impacts the performance of the

∗ Corresponding author. Tel.: +86 0431 85099762; fax: +86 0431 85099762.
E-mail address: guolp078@nenu.edu.cn (L. Guo).
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the development of effective sensor for hydrogen peroxide.
© 2009 Elsevier B.V. All rights reserved.

resulting hybrid nanomaterials. Several types of metal sulfide such
as CdS [23–27], ZnS [28,29], and PbS [30] have been prepared inside
the mesopores of ordered mesoporous silica materials. Due to the
semiconductivity of ordered mesoporous silicas, they are not favor-
able for applications in electrode materials. Therefore, it is highly
desirable to disperse metal sulfide catalysts on electronically con-
ductive support to reduce ohmic resistance and facilitate charge
transfer for electrochemical applications. Here we report a simple
method to embed Cu2S nanoparticles inside the pores of OMCs.
The nanosized mesopores of OMCs can be used as nanoreactors
for growth of nanoparticles, while the accessible ordered pores can
provide sufficient room for mass transport. The combination of the
two components brings together the advantages of high surface
area of OMCs and unique properties of Cu2S nanoparticles, which
endows the excellent electrocatalytic activity of Cu2S/OMCs hybrid
materials.

Hydrogen peroxide has wide applications in environmen-
tal, pharmaceutical, clinical, and industrial research. It is also a
by-product of the reaction catalyzed by large number of oxi-
dase enzymes. Therefore the detection of hydrogen peroxide is
important in biomedical and environmental applications. Several
analytical methods have been developed to detect the hydro-

gen peroxide, including chemiluminescence [31,32], fluorimetric
method [33], and spectrophotometry [34]. Compared with these
approaches, electrochemical sensors are of particular interest for
their practicality, simplicity, low-cost, and suitability for real-
time detection. Enzyme or protein modified electrodes have been
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sually used as amperometric biosensors of hydrogen peroxide.
arious immobilizing matrices, especially nanomaterials, have
een used to construct the enzyme or protein biosensors, such as
NTs [35–38], ordered mesoporous materials [39–43], and metal
xides [44–46]. Although these biosensors show high selectiv-
ty and sensitivity, the wide application of enzyme or protein
iosensors is hindered by the thermal and chemical instabilities
f the enzymes or proteins. Also, the immobilized enzymes or pro-
eins are relatively expensive. To overcome the obstacle, increasing
ttention has been focused on the nonenzymatic biosensors, such
s Fe3O4 nanoparticles [47], Ag nanomaterials [48,49], and Cu2O
icrocubes [50]. There have been reports about the direct elec-

rocatalytic reduction of hydrogen peroxide at Fe3O4 nanoparticles
51] and Prussian Blue [52] film decorated OMCs modified elec-
rode. But few works are available on hydrogen peroxide detection
t Cu2S/OMCs nanocomposite modified electrode.

In this work, we introduce a simple in situ method to incorporate
u2S nanoparticles inside the pores of OMCs. Hydrogen peroxide
as selected as marked molecule to evaluate the electrocatalytic

ctivity of this new hybrid nanocomposite. The improvement of the
lectrocatalytic property of Cu2S/OMCs is observed in comparison
ith pristine OMCs.

. Experimental

.1. Reagents and apparatus

Pluronic P123 (non-ionic triblock copolymer, EO20PO70EO20),
nd Nafion (5 wt%) were purchased from Sigma–Aldrich. Dode-
anethiol (C12H25SH), thioacetamide (TAA), cuprous chloride
CuCl), and hydrogen peroxide 30% (w/w) were obtained from Bei-
ing Chemical Co. (China). All other reagents used were of analytical
rade and used as received without further purification. The 0.1 M
hosphate buffered saline (PBS, pH 7.3) was employed as support-

ng electrolytes for electrocatalysis of hydrogen peroxide.

Cyclic voltammogram (CV), electrochemical impedance spec-

roscopy (EIS), and chronoamperometry (CA) were performed on
CHI660C electrochemical workstation (CH Instruments, China)

onnected to a personal computer. A three-electrode configura-
ion was employed, consisting of GC electrode (3 mm diameter)

Scheme 1. Illustration of the preparatio
 (2010) 339–345

or a modified GC electrode serving as a working electrode,
whereas an Ag/AgCl (in saturated KCl solution) and a platinum
wire served as the reference and counter electrodes, respec-
tively. XRD patterns were obtained on an X-ray D/max-2200vpc
(Rigaku Corporation, Japan) instrument operated at 40 kV and
20 mA and using Cu K� radiation (k = 0.15406 nm). Nitrogen
adsorption–desorption isotherms were performed on ASAP 2020
(Micromeritics, USA). The specific surface area was calculated by
the Brunauer–Emmett–Teller (BET) method. The pore size was
obtained from the adsorption branch of the isotherm by the
Barrett–Joyner–Halenda method. The total pore volume was deter-
mined from the amount of liquid N2 adsorbed at a relative pressure
of about 0.99. TEM images were obtained using a JEM-2100F trans-
mission electron microscope (JEOL, Japan) operating at 200 kV. XPS
was measured using Thermo ESCA LAB spectrometer (USA).

2.2. Synthesis of OMCs and Cu2S/OMCs

The silica templates (SBA-15) were synthesized using Pluronic
P123 as the surfactant and tetraethyl orthosilicate as the silica
source [53]. OMCs were prepared according to the method reported
by Ryoo et al. [54].

The preparation of Cu2S/OMCs is schematically presented in
Scheme 1. Cu2S/OMCs were synthesized by the following proce-
dure: 110 mg of OMCs was dispersed in 150 mL of diethyl ether
absolute containing 50 mg CuCl. After mild ultrasonication for 5 h
and stirring for 1 day in a sealed vial at room temperature, the CuCl
could diffuse into the pores of OMCs. Then the resultant sample
was dried under vacuum to give a fine and completely dry powder.
10 mL C12H25SH was added to the resultant sample and then heated
to 120 ◦C. A warm solution (∼90 ◦C) of 10 mL C12H25SH including
0.1 g TAA was added into the above solution, then aged at 100 ◦C for
10 h. The precipitate was collected by centrifugation and washed
with hot ethanol several times to remove the excess C12H25SH. The
product was collected and dried in an oven at 80 ◦C.
2.3. Fabrication of modified electrode

Approximately 60 min of ultrasonication was necessary to dis-
perse 5 mg Cu2S/OMCs into a mixture of 0.2 mL (5 wt%) Nafion and

n of Cu2S/OMCs nanocomposite.
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Table 1
Textural parameters of OMCs and Cu2S/OMCs nanomaterials.

Samples D (nm)a SBET (m2 g−1)b V (cm3 g−1)c

OMCs 3.7 903 1.07
Cu2S/OMCs 2.3 587 0.69

F
a

X. Bo et al. / Talan

.8 mL distilled water. After dropping 5 �L of the suspension on the
lectrode surface, the electrode was dried in air.

. Results and discussion

.1. Characterization of Cu2S/OMCs nanocomposite

The influence of incorporation of Cu2S nanoparticles on the
esostructure of OMCs was investigated by XRD. Fig. 1A displays

he typical small-angle XRD patterns of OMCs (a) and Cu2S/OMCs
b). The synthesized OMCs are replicas of the parent templates SBA-
5 [53], as it is evident from the presence of three XRD peaks at 2�
f 1.0◦, 1.7◦, and 2.0◦. Three XRD peaks are observed with d spac-
ngs of 88, 51, and 44 Å, which implies that these three observed
eaks can be indexed as (1 0 0), (1 1 0), and (2 0 0) diffraction peaks
f mesoporous hexagonal space group p6mm. The existence of the
ain diffraction peak (1 0 0) illustrates that the framework hexago-

al ordering of OMCs is basically retained after the incorporation of
u2S nanoparticles. The marked intensity decrease of Cu2S/OMCs
iffraction peaks is related to the in situ growth of Cu2S nanoparti-
les inside the pores. The pore filling of the Cu2S nanoparticles can
educe the scattering contrast between the pores and the walls of
he mesoporous material [55]. Fig. 1B shows the wide-angle XRD
atterns of OMCs (a) and Cu2S/OMCs (b). Two broad diffraction
eaks at 2� of 23.4◦ and 44.5◦ are observed at OMCs sample, corre-
ponding to the (0 0 2) and (1 0 1) diffractions of graphite. However,
everal peaks appear in the wide-angle XRD pattern of Cu2S/OMCs
anocomposite, which can be ascribed to the characteristic peaks of
u2S (JCPDS84-206), which confirms the formation of Cu2S/OMCs
anocomposite.

Fig. 1C presents the nitrogen adsorption–desorption isotherms
f OMCs (a) and Cu2S/OMCs (b). The resulting sorption isotherms
re all type IV isotherms with a pronounced capillary condensa-

ion step, characteristic of high-quality mesoporous materials. The
resence of an H1 hysteresis loop indicates channel-like pores.

t is observed that the isotherm changes considerably after in
itu growth of Cu2S nanoparticles inside the pores of OMCs. First,
he adsorption capacity decreases after the incorporation of Cu2S

ig. 1. (A) Small-angle XRD of (a) OMCs and (b) Cu2S/OMCs nanocomposite. (B) W
dsorption–desorption isotherms for (a) OMCs and (b) Cu2S/OMCs nanocomposite. (D) X
a Pore diameter.
b BET surface area.
c Pore volume.

nanoparticles. Second, the shift of the capillary condensation step
to lower relative pressure evidences a decrease of the pore size. The
textural parameters of the OMCs and Cu2S/OMCs obtained from the
nitrogen adsorption measurements are summarized in Table 1. The
BET surface areas for OMCs and Cu2S/OMCs are calculated to be
903 and 587 m2/g, respectively. The Cu2S nanoparticles partially
occupy the pores of OMCs and nitrogen molecules cannot access
the surface of pores, and then the BET surface area of Cu2S/OMCs
decreases compared with OMCs matrix. The total pore volumes of
OMCs and Cu2S/OMCs are 1.07 and 0.69 cm3/g, which also sug-
gest that Cu2S nanoparticles are embedded in the pore channels
of OMCs.

Fig. 1D shows the XPS Cu2p and S2p spectra for Cu2S/OMCs
nanocomposite. The peaks at 953.1 and 932.7 eV can be assigned to
the excitations from the Cu2p1/2 and Cu2p3/2 core levels, respec-
tively, which is in accordance with the literature [19]. The sulfur
peak consists of a spin split doublet of S2p3/2 and S2p1/2; the
binding energies of them correspond to 161.3 and 162.5 eV. This
demonstrates the formation of Cu2S/OMCs nanocomposite.

Fig. 2 exhibits typical TEM images of OMCs and Cu2S/OMCs
nanocomposite. TEM images of OMCs clearly show highly ordered
carbon nanowires viewed from the [1 0 0] (A) and [0 0 1] (B) direc-
tions. The structure of OMCs is exactly an inverse replica of their
mother mold SBA-15. Compared with the pristine OMCs, the

pore channels are distorted to a certain degree after assembling
Cu2S nanoparticles (C), which reveals that Cu2S nanoparticles are
incorporated inside the pore channels. It can be seen that Cu2S
nanoparticles are uniformly dispersed in the pores of OMCs. But
few Cu2S nanoparticles aggregate with the size up to 30 nm, which

ide-angle XRD of (a) OMCs and (b) Cu2S/OMCs nanocomposite. (C) Nitrogen
PS of Cu2p and S2p of Cu2S/OMCs nanocomposite.
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Fig. 2. (A) TEM image of OMCs viewed from [1 0 0]; (B) TEM image of OMCs view

s much larger than the pore size of OMCs, can be found on the outer
urface rather than inside the pores (D).

EIS was applied to study impedance changes on the electrode
urface of different modified electrodes. Fig. 3 exhibits the EIS
esults of four electrodes in 5 mM Fe(CN)6

4−/3− and 0.1 M KCl at
0.25 V. The EIS includes a semicircular part and a linear part. The
emicircular part at higher frequencies corresponds to the electron

ransfer limited process, and the diameter is equivalent to the elec-
ron transfer resistance (Rct). After GC was modified with Nafion
lm (Fig. 3d), Rct increases markedly, perhaps due to the Nafion
lm acting as a barrier and blocking interfacial charge transfer.

ig. 3. EIS of (a) OMCs/Nafion/GC, (b) Cu2S/OMCs/Nafion/GC, (c) GC and (d)
afion/GC in 0.10 M KCl containing 5 mM Fe(CN)6

3−/4− solutions at +0.25 V from
.1 Hz to 10.0 kHz. Inset shows the amplification of EIS of (a) OMCs/Nafion/GC and
b) Cu2S/OMCs/Nafion/GC.
om [0 0 1] directions; and (C and D) TEM images of Cu2S/OMCs nanocomposite.

Compared with the GC electrode (Fig. 3c), a dramatical decrease of
the diameter is observed at OMCs/Nafion/GC (Fig. 3a). This can be
explained by the excellent conductivity of OMCs. When semicon-
ductive Cu2S nanoparticles were grown inside the pores of OMCs
matrix, the diameter increases slightly (Fig. 3b), suggesting the
Cu2S/OMCs nanocomposite was successfully prepared.

CVs in Fig. 4A were used to investigate the electrocatalytic
property of Cu2S/OMCs/Nafion/GC. A pair of quasi-reversible redox
peaks at −0.15 and −0.30 V is observed at the OMCs/Nafion/GC
electrode (curve a), corresponding to the protonation/depronation
of surface oxygen-containing functional groups [10]. Compared
with OMCs/Nafion/GC electrode, the Cu2S/OMCs/Nafion/GC elec-
trode (curve b) exhibits a pair of well-defined redox peaks at
−0.09 and +0.22 V in the blank PBS (pH 7.3), which are assigned
to the Cu2S/CuS redox couple, similar to Cu2O/CuO [50]. And the
peaks related to the protonation/depronation of surface oxygen-
containing functional groups at −0.15 and −0.30 V is not obvious. It
is clearly seen that the CVs of bared GC (curve c) or Nafion/GC (curve
d) electrodes show low background current and glossy tracks,
which indicated no electroactive substances exist on the electrode
surface. Fig. 4B shows the CVs of Cu2S/OMCs/Nafion/GC in 0.1 M
PBS at different scan rates. The plots of peak current versus scan
rate exhibit the peak currents increased linearly with square root
of the scan rate in the range 10–600 mV s−1. This means that the
electrode process is controlled by diffusion.

3.2. Electrocatalytic reduction of hydrogen peroxide at different
electrodes
Fig. 5 presents the CVs of OMCs/Nafion/GC, Cu2S/OMCs/
Nafion/GC, GC, and Nafion/GC in 0.1 M PBS (pH 7.3) in the pres-
ence and absence of hydrogen peroxide at 50 mV s−1. Before
experiments the PBS solution was degassed with nitrogen gas
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Fig. 4. (A) CVs of (a) OMCs/Nafion/GC, (b) Cu2S/OMCs/Nafion/GC, (c) GC and (d)
Nafion/GC in 0.1 M PBS (pH 7.3) at 50 mV s−1. (B) CVs of Cu2S/OMCs/Nafion/GC in
0.1 M PBS (pH 7.3) at scan rate of (from inner to outer): 10, 20, 50, 100, 150, 200,
250, 300, 400, 500 and 600 mV s−1. Inset: the linear relationship between the peak
currents and the square root of scan rates.

Fig. 5. CVs obtained in 0.1 M PBS (pH 7.3) containing 0 mM (dash dot line), 5 mM
Cu2S/OMCs/Nafion/GC, GC, and Nafion/GC electrodes.
 (2010) 339–345 343

for 15 min. Upon the addition of 5 mM hydrogen peroxide, a
broad peak at −0.31 V is observed at OMCs/Nafion/GC elec-
trode. The electrocatalytic activity of OMCs/Nafion/GC is ascribed
to edge-plane-like defective sites on OMCs [6,10]. In contrast,
the Cu2S/OMCs/Nafion/GC electrode shows an enhanced cathodic
response at −0.24 V. The peak potential for reduction of hydrogen
peroxide at Cu2S/OMCs/Nafion/GC is more positive than that at
OMCs/Nafion/GC, shifting positively by about 70 mV. The higher
reductive current observed from CVs suggests that the hybrid
Cu2S/OMCs catalyst exhibits much better electroreduction activ-
ity towards hydrogen peroxide than pristine OMCs. For the bared
and Nafion modified GC electrodes, the CVs curve slightly change
before and after adding hydrogen peroxide. The comparative result
suggests that Cu2S nanoparticles on the OMCs matrix facilitate
the electrochemical reduction of hydrogen peroxide. The improved
electrocatalytic performance of Cu2S/OMCs/Nafion/GC is ascribed
to the following three possible reasons. First, OMCs matrix with
high specific surface area acts as a good support for achieving a
high dispersion of Cu2S nanoparticles and therefore a high cat-
alytic activity. Second, the accessible mesopores of Cu2S/OMCs
nanocomposite provide sufficient room for hydrogen peroxide to
transport to electrode surface. Third, the Cu2S/OMCs heterostruc-
tures provide a favorable microenvironment to shuttle electron
between hydrogen peroxide and the working electrode, thus
greatly enhance the electron transfer reaction of hydrogen perox-
ide. The combination of three possible reasons above contributes
to the excellent electrocatalytic reduction of hydrogen peroxide at
the Cu2S/OMCs/Nafion/GC electrode.

3.3. Amperometric response to hydrogen peroxide on
Cu2S/OMCs/Nafion/GC electrode

Fig. 6 shows the CA of Cu2S/OMCs/Nafion/GC with succes-

sive additions of hydrogen peroxide at the potential of −0.10 V.
The Cu2S/OMCs/Nafion/GC exhibits fast response to the addi-
tion of hydrogen peroxide. The Cu2S/OMCs/Nafion/GC electrode
achieves 95% of the steady-current in 3.6 s. Such a fast response
could be attributed to the excellent electroreduction activity of

(dot line), and 7.5 mM (solid line) hydrogen peroxide at OMCs/Nafion/GC,
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Table 2
Comparison of the performance of various hydrogen peroxide sensors based on cathodic measurement schemes.

Electrode Linear range (�M) Detection limit (�M) (S/N = 3) Response time (s) Potential applied (V) Reference

Hb/SAa–MWCNTsb/GC 40–200 16.41 10 −0.40 (vs. SCE) [35]
Ti(III)–TNTsc/Hb 4.9–1100 1.5 <5 −0.10 (vs. SCE) [45]
(PSSd/HRP)5/ZnO/Au 5–1700 2.1 <5 −0.25 (vs. SCE) [46]
(PDDAe/Fe3O4)5/ITOf 4.18–800 1.4 3.5 −0.20 (vs. Ag/AgCl) [47]
HRP–Nafion–SPEg 5.98–35.36 0.48 – −0.35 (vs. SCE) [56]
ZnO/Au/Nafion/HRP/GC 15–1100 9 5 −0.30 (vs. Ag/AgCl) [57]

Cu2S/OMCs/Nafion/GC 1–3030 0.2 3.6 −0.10 (vs. Ag/AgCl) This work

a Sodium alginate.
b Multiwall carbon nanotubes.
c TiO2 nanotubes in situ self-doped with Ti(III).
d Poly(sodium 4-styrenesulfonate).
e Poly(diallyldimethylammonium chloride).
f Tin-doped indium oxide.
g Screen-printed electrode.
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ig. 6. CA of Cu2S/OMCs/Nafion/GC to successive additions of hydrogen peroxide
t the potential of −0.10 V. Right inset shows the amplification of current–time
esponse to 1, 2, and 5 �M hydrogen peroxide. Left inset shows the corresponding
alibration plots for Cu2S/OMCs/Nafion/GC electrode.

u2S nanoparticles towards hydrogen peroxide and rapid diffu-
ion of hydrogen peroxide inside the mesopores of OMCs. The
u2S/OMCs/Nafion/GC electrode has linear chronoamperomet-
ic responses to hydrogen peroxide concentrations between 1
nd 3030 �M (R = 0.9986, n = 38). The sensitivity is calculated as
6.8 �A mM−1 cm−2. The detection limit is 0.2 �M with the signal
o noise ratio of three. A comparison of linear range, detection limit,
esponse time, and detection potential for Cu2S/OMCs nanocom-
osite modified electrode with other hydrogen peroxide sensors
eported in the literature is shown in Table 2. All the data reveal
he analytical parameters for Cu2S/OMCs/Nafion/GC electrode are
omparable and even better than those obtained at several elec-
rodes reported recently. Therefore, the Cu2S/OMCs nanocomposite
s a good electrode material for preparation of low detection poten-
ial, prompt response, and wide linear range amperometric sensor
or hydrogen peroxide determination.

.4. Influence of interference, stability and reproducibility
In real sample, some electroactive species such as ascorbic acid
AA), uric acid (UA), and dopamine (DA) might affect the determina-
ion of hydrogen peroxide. Here, we investigated the interference
ffect of AA, UA, and DA towards the determination of hydro-

able 3
etermination of hydrogen peroxide in serum sample solutions (n = 4).

Found (mM) Added (mM)

Sample 1 0.017 0.10
Sample 2 0.015 0.50
Fig. 7. CA of Cu2S/OMCs/Nafion/GC to successive additions of (a) 50 �M hydrogen
peroxide, (b) 50 �M AA, (c) 50 �M UA, and (d) 50 �M DA at the potential of −0.10 V.

gen peroxide in Fig. 7. There is obvious current response with the
addition of 50 �M hydrogen peroxide (a). On the contrary, no obvi-
ous current response is observed with the addition of 50 �M AA
(b), UA (c), and DA (d). The good ability of anti-interference is
attributed to the low potential. And also in the neutral solution AA
exists as a negatively charged species. The absent signal of AA at
Cu2S/OMCs/Nafion/GC electrode can be explained by considering
that the negatively charged Nafion repulses the negatively charged
ascorbate anions. This hydrogen peroxide sensor was also used
to evaluate the feasibility of hydrogen peroxide determination in
serum samples. The samples were diluted 20 times with 0.1 M PBS
(pH 7.3). By using a standard addition method, the recoveries of
hydrogen peroxide samples with concentrations of 0.10 mM (sam-
ple 1) and 0.50 mM (sample 2) were obtained. Table 3 shows the
calculated recovery values. The results show that this new elec-
trode has a potential use in nonenzymatic detection of hydrogen
peroxide.

When the Cu2S/OMC/Nafion/GC electrode was stored at 4 ◦C
for 3 weeks, the current response to 2 mM hydrogen peroxide
remained 91% of its original value, suggesting the long-term sta-

bility of the electrode. The reproducibility of the sensor was also
investigated. The relative standard deviation (RSD) for 2 mM hydro-
gen peroxide sensing was <8.1% for five measurements for the same
electrode.

After added (mM) RSD (%) Mean recovery (%)

0.113 3.4 96.0
0.501 2.9 97.2
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. Conclusion

A new in situ growth method has been developed to syn-
hesize new Cu2S/OMCs nanocomposite with Cu2S nanoparticles
mbedded inside the pores of OMCs matrix. In application to
lectrochemistry, the Cu2S/OMCs nanocomposite exhibits excel-
ent electrocatalytic activity towards hydrogen peroxide. The
u2S/OMCs/Nafion/GC also shows negligible interference for AA,
A, and DA. The fast response, wide linear range, and simple prepa-

ation process make the Cu2S/OMCs nanocomposite promising for
eing developed as a nonenzymatic hydrogen peroxide sensor.
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