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Abstract 

In this work, we developed a new type of nanostructured photoanodes for 
photoelectrochemical water splitting. They are based on CdS–TiO2 nanocomposite 
films, supported on conductive Ti sheets, prepared by an easy-to-achieve three-step 
method. It involves the production of TiO2 nanofibers (NFs) using a controlled 
corrosion route of polished Ti sheets, the preparation of size-controlled CdS quantum 
dots (QDs) by the polyol process and the direct impregnation of TiO2/Ti sheets by 
QDs in suspension. The photoelectrochemical (PEC) properties of the resulting 
nanostructures were measured, using a homemade electrochemical cell illuminated 
with a standard Xenon lamp, and compared to those of bare TiO2 NFs. A net 
enhancement of the photocurrent was observed after CdS impregnation, suggesting a 
low carrier recombination rate and a higher efficiency of the PEC device for solar 
water splitting, as the induced photocurrent is related to the electrons needed to reduce 
H+ ions into H2 at the cathode electrode (Pt wire). 
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Introduction 

Hydrogen generation from solar light-driven water splitting using efficient 
photoelectrochemical cells (PECs) with advanced photoelectrodes is one of the most 
exciting issues in the R&D Departments in materials for energy (Lewis and Nocera 
2006). Nowadays, this technology is assumed to be the most promising one for 
hydrogen production since PEC technology is based on sustainable solar energy and 
abundant water resources. Moreover, it is environmentally safe, with no undesirable 
by-products. It may be used on both small and large scales since it is relatively easy to 
achieve (Bak et al. 2002). 
The development of efficient photoanodes is still in progress since their property 
requirements, in terms of semiconducting and electrochemical properties and their 
impact on the performance of PECs, have to be improved in order to reach an efficient 
charge separation in the photoelectrodes and charge transfer within PECs, under the 
lowest possible PEC voltage for water decomposition. For water photodecomposition 
to occur, the potential of the top of the valence band has to be more positive with 
respect to the oxidation potential of the reaction 2OH− + 2h+ → H2O + ½O2 and the 
potential corresponding to the bottom of the conduction band has to be more negative 
with respect to the reduction potential of the reaction (2H+ + 2e − → H2). This means 
that the band edges of the electrode must overlap with the acceptor and donor states of 
water decomposition reaction, thus requiring that the electrode should at least exhibit a 
bandgap of 1.23 eV, in such a way to promote both the oxidation and reduction 
simultaneously. In addition, the charge transfer from the surface of the semiconductor 
must be fast enough to prevent photocorrosion. Nanocrystalline mesoporous 
semiconductor materials can achieve considerable conversion efficiency because of 
their high internal surface area and small local electric field as well as the flexibility of 
their bandgap tailoring. 
Several materials were considered to process such photoelectrodes; among them, 
nanostructured titania, particularly in its 1D shape (nanofibers, nanotubes, or 
nanorods…), has attracted much attention. Due to its unique chemical, electrical, and 
light-dependent properties, a lot of studies were carried out in order to integrate it in 
various light-harvesting devices. Indeed, the cheap fabrication, chemical stability, high 
specific surface area, photosensitivity, and catalytic potential of TiO2 nanostructures 
make them valuable as photocatalytic and photoelectrocatalytic supports (Cao et 
al.2012; Mor et al. 2005; John et al. 2009; Allam and Grimes 2009; Xie 2006; Pokhrel 
et al. 2008; Tian et al. 2010; Kawahara et al. 2002; Kasuga et al. 1999; Lin et 
al. 2009). Unfortunately, they suffer from low optical quantum efficiency. Indeed, 
because of its relatively wide semiconducting gap, TiO2 usually only harvest the UV 
light which represent only 5 % of sunlight, resulting in low energy conversion 
efficiency. To overcome this drawback and increase TiO2 visible light absorption, 
doping (Asahi et al.2001), or sensitization with small bandgap semiconductors (Vogel 
et al. 1994; Banerjee et al. 2008; Shen et al. 2006; Seabold et al. 2008; Gao et al. 2009) 
or combination of doping and sensitization (Hensel et al. 2010) are nowadays seriously 
investigated. 
Focusing on sensitization approach, combining TiO2 with narrow bandgaps II–VI 
nanocrystals, such as CdS, CdSe, or CdTe [called here quantum dots (QDs)], appears 



particularly promising. Indeed, such QD nanocrystals exhibit (i) exceptional photo 
absorption properties which can be tuned from IR to UV ranges by varying their 
average size, (ii) an excellent photostability, and (iii) a high quantum yield 
(Louie2010). Nowadays, a rich literature describes the preparation of such QD-
TiO2 hetero-nanostructures, using different material processing routes, and reports 
their PEC properties in various experimental conditions. For instance, producing and 
depositing simultaneously the QDs on TiO2 nanostructures was explored through 
different routes such as electrochemical deposition (Chen et al. 2006; Wang et 
al. 2009; Yin et al.2007), sequential-chemical bath deposition (S-CBD) (Sun et 
al. 2008; Baker and Kamat 2009; Lin et al. 2009; Zhang et al. 2009), and successive 
ion-layer adsorption and reaction method (Zhang et al. 2010). In almost all these cases, 
TiO2nanostructures were fully coated by QDs as a continuous layer or as a percolated 
network. Moreover, PEC properties appeared to be dependent not only on the nature of 
QDs but also on the synthesis and deposition conditions, making hydrogen generation 
particularly sensitive to the photoelectrode processing method. Surprisingly, methods 
based on a subsequent QD grafting on preformed TiO2nanostructures were seldom 
described, even if they allow (i) an efficient control of the morphology and thus of the 
optical properties of the grafted semiconductors, (ii) an optimization of the minimal 
QDs amount (due to their intrinsic toxicity) in the final architecture to lead to the best 
PEC results, and (iii) an improvement of TiO2processing as less structure and 
microstructure perturbing. 
Hence, on the basis of this knowledge, we aim at (i) producing size calibrated (2 nm) 
and highly crystallized CdS QDs using the well-known polyol process (Gaceur et 
al.2012; Feldman and Metzmacher 2001); (ii) producing high surface area 
TiO2nanofibers (NFs) by a non-conventional route, namely hydrothermal corrosion of 
Ti sheets (Wu et al. 2009), allowing both photosensitivity (TiO2 part) and conductivity 
(Ti part) which are essential for the conception of efficient photoanodes; (iii) 
depositing, by impregnation, a few amount of polyol-made CdS QDs on these 
TiO2 NFs; and (iv) investigating the synergetic properties of the resulting CdS–
TiO2/Ti nanocomposite films toward water photoelectrolysis and hydrogen generation 
using a homemade PEC cell. 
 

Experimental sections 

Sample preparation 

Synthesis of TiO2 NFs supported on Ti sheets 

TiO2 NFs supported on Ti sheets were produced by controlled hydrothermal corrosion 
of Ti (Wu et al. 2009). Typically, Ti sheets (0.5 mm thick, area equal to 2 × 1 cm2) 
were chemically polished, treated by sonication in ethanol, and pickled in a 5 wt% of 
oxalic acid aqueous solution at 100 °C for 2 h, followed by rinsing with deionised 
water and drying. The pre-treated Ti sheets were immersed in a solution of 5 mL of 
H2O2(30 wt%) and 5 mL of NaOH (10 M), into a Teflon-lined stainless steel 
autoclave. The autoclave was heated at 80 °C for 24 h and then cooled to room 



temperature (RT). The treated Ti plates were rinsed with deionised water and dried. A 
protonation was conducted through two cycles of ion exchange in 50 mL of HCl 
(0.1 M) for 2 h and followed by rinsing with deionised water and drying at 80 °C for 
1 h. Finally, all samples, quoted TiO2 and Ti, were calcinated at 400 °C for 1 h. 

Synthesis of CdS colloids 

CdS QDs were synthesized using the polyol process (Gaceur et al. 2012). Typically, 
0.1 mmol of cadmium acetate, 0.12 mmol of thiourea, and 0.1 mmol of 
trioctylphosphine oxide (TOPO) were dissolved in 80 mL of diethyleneglycol (DEG) 
under mechanical stirring in a four-necked flask, and heated at 180 °C (6 °C min−1). 
The temperature was maintained for 30 min at 180 °C and cooled quickly at room 
temperature (RT) using an ice bath. 

Synthesis of CdS–TiO2/Ti nanocomposite films 

CdS–TiO2/Ti nanocomposite films were prepared by impregnation of CdS QDs on the 
surface of TiO2 NFs. Typically, 1 mL of the as-produced CdS polyol solution was 
diluted in 5 mL of DEG and sonicated for 30 min at RT. Then, TiO2/Ti sheets were 
immersed into the resulting solution overnight. Finally, the samples were washed three 
times in ethanol under sonication and dried in air. 

Sample characterization 

Characterization of CdS colloids 

The morphology of the produced CdS QDs was studied by transmission electron 
microscopy (TEM) using a JEOL 2100F microscope operating at 200 kV. A drop of 
the polyol colloid was deposited on a carbon grid for TEM observation. The particle 
size was obtained from the recorded TEM images using a digital camera and SAISAM 
software (Microvision Instruments), calculating the surface-average particle diameter 
through a statistical analysis performed by counting about 200 particles considered to 
be spherical. 
The UV–Vis absorption spectrum of the polyol-made colloids was recorded on a 
CARY 56E spectrophotometer in a transmission mode. 

Characterization of TiO2/Ti and CdS–TiO2/Ti films 

The structures of the produced TiO2/Ti substrates and their related nanocomposites 
were characterized by X-ray diffraction (XRD) using a Panalytical Empyrean, 
equipped with a multichannel detector (PIXcel 3D) and a Cu Kα X-ray source 
(1.5418 Å). The XRD patterns were recorded in the w-2θ Bragg–Brentano 
configuration using incident grazing beam (w = 1°) with a divergence slit of 1/16°. 
The films were fixed on a motorized sampling platform which permits to obtain a 
perfectly plane position. The microstructure was analyzed using a Supra40 ZEISS field 
emission gun scanning electron microscope (FEG-SEM) operating at 2.5 kV. 
The morphology of NFs was studied by transmission electron microscopy (TEM) 
using a Jeol JEM-100CX-II microscope operating at 100 kV. The UV–Vis diffuse 



reflectance spectra of pristine TiO2/Ti and CdS–TiO2/Ti nanostructures were recorded 
on a Perkin Elmer-Lambda 1050 spectrophotometer equipped with a PTFE-coated 
integration sphere. 
X-ray photoelectron spectroscopy (XPS) measurements were performed on both 
nanostructures using a Thermo VG ESCALAB 250 instrument equipped with a micro-
focused, monochromatic Al Kα X-ray source (1,486.6 eV) and a magnetic lens. The 
X-ray spot size was 500 μm (15 kV, 150 W). The spectra were acquired in the constant 
analyzer energy mode with pass energy of 150 and 40 eV for the general survey and 
the narrow scans, respectively. The samples were fixed on sample holders and 
outgassed in the fast entry airlock (2 × 10−7 mbar). The “Avantage” software was used 
for data acquisition and processing. The C 1s line of 285 eV was used as a reference to 
correct the binding energies for charge correction. 

Photoelectrochemical measurements 

The photoresponse of both thin film photoelectrodes (TiO2/Ti and CdS–TiO2/Ti) was 
evaluated by measuring the photocurrent density Jp, using a scanning potentiostat 
(Metrohm AUTOLAB PGSTAT12 Instrument). The measurement of the photocurrent 
density as a function of the applied potential E was performed in a standard three-
electrode configuration single-compartment homemade cell, with the as-prepared 
samples as working electrode (WE) and Pt wire as the counter electrode (CE) (Fig. 1). 
The potential of the working electrode was measured using saturated calomel electrode 
(SCE) as a reference electrode. A solution of Na2SO4 (0.5 M, pH = 7) was used as an 
electrolyte. The device was purged with argon to remove any dissolved oxygen prior 
to all experiments. The photoelectrodes (0.7 × 1.0 cm2) were illuminated using a 
150 W Xenon lamp (ORIEL instruments). 

 
Fig. 1 
Scheme of the homemade PEC cell in which CE, WE, and RE correspond to the counter electrode (Pt), working 
electrode (CdS–TiO2/Ti), and the reference electrode (SCE), respectively 

 

Results and discussion 

CdS colloid characteristics 

The morphology of the produced CdS nanoparticles was analyzed using TEM 
microscopy. The micrographs recorded on a drop of CdS polyol-based colloid 



evidenced non-aggregated and almost monodisperse single crystals of about 2 nm in 
size (Fig. 2). The particles appear to be of high crystalline quality since they show 
well-defined fringes corresponding to crystallographic planes of the wurtzite lattice, 
with no evidence of structural defects. 

 
Fig. 2 
TEM image of CdS QDs produced in polyol and histogram of their size distribution. HRTEM image of one 
representative particle is given in the inset and evidences an interplanar distance of 2.0 Å corresponding to the 
(110) planes of the wurtzite structure 

The bandgap value of these semiconductors was inferred from their UV–Vis 
absorption spectrum recorded in a transmission mode (Fig. 3). It is evaluated to about 
2.9 eV, significantly higher than that of bulk CdS (2.4 eV). This large value is due to 
the quantum confinement effect related to the ultrafine crystal size of the studied 
particles and their relative non-aggregation. The shoulder appearing at low energy may 
be attributed to partial absorption resulting from transitions involving surface defect 
levels inside the CdS bandgap and induced by particle surface oxidation. QDs surface 
oxidation was inferred from XPS analysis as evidenced hereafter. 

 
Fig. 3 
Optical absorption spectrum of the polyol-based CdS colloid. The inset depicts the Tauc plot used to determine 
the bandgap value of the considered semiconductor, where hv is the photon energy and α is the absorption 
coefficient. It corresponds to the intersection between the straight portion of the curve (αhv)2versus hv and the 
baseline (Liji-Sobhana et al. 2011) 

 

 



CdS–TiO2/Ti nanocomposite film properties 

Before impregnation, the corroded Ti sheets were analyzed by XRD. The recorded 
pattern presented in Fig. 4 exhibits 2 main peaks at 25.6° and 48.7° assigned to 
TiO2anatase phase and other stronger peaks attributed to the metallic Ti substrate. 
Note that the peaks corresponding to the anatase phase are broadened compared to 
those of Ti metal, suggesting the formation of smaller in size TiO2 anatase crystals 
during the corrosion treatment of larger in size metal phase (Wu et al. 2009). After 
impregnation, the XRD patterns of the related hybrids do not exhibit additional peaks. 
The CdS phase was not detected due to too small weight content at the TiO2/Ti 
surface. 

 
Fig. 4 
XRD patterns of a TiO2/Ti and b CdS–TiO2/Ti nanostructures 

To confirm that CdS impregnation was successful, XPS analyses of CdS impregnated 
TiO2/Ti films were performed. The low-resolution (survey) spectrum presented in 
Fig. 5exhibits the characteristic peaks of Cd 3d, S 2p, Ti 2p, and O 1s, at about 406, 
162, 458, and 530 eV, respectively. The peak calibration is performed with respect to 
C 1s main peak component of the adventitious carbon set at 285 eV, and includes 
charge shift correction. High-resolution (HR) spectra of Cd 3d and S 2p are presented 
in Fig. 6. The Cd 3d core level spectrum (Fig. 6a) exhibits two sharp peaks at 406 
(3d5/2) and 412 eV (3d3/2), in good agreement with the previously reported values for 
CdS (Xu et al. 1998; Liu and Chen 2000; Yang et al. 2007). The S 2p peak, shown in 
Fig. 6b, can be fitted with 2 main components, of different intensities; a higher 
intensity peak at 162.2 eV is attributed to sulfide S2− anion and a lower intensity one at 
168.8 eV is attributed to SO2−4, suggesting that the produced CdS QDs are partly 
oxidized. Such a feature was already observed in the case of TiO2 nanostructures 
impregnated with ZnS QDs (Chaguetmi et al. 2013; Jang et al. 2008). It was 
commonly attributed to the reduced size of these nanoparticles and their surface 
reactivity improvement. High-resolution spectrum of Ti species was also recorded 
before and after impregnation (not shown). For both samples, two main contributions 
corresponding to Ti 2p3/2 and 2p1/2 were observed at 458.7 and 464.4 eV, respectively, 
in good agreement with the previously reported XPS data on Ti4+-based oxides (Lu et 

http://link.springer.com/article/10.1007%2Fs11051-013-2140-1/fulltext.html%23Fig5


al. 2000; Ohsaki et al. 2001). There is no evidence of Ti0 species, suggesting a total 
surface oxidation during the hydrothermal treatment of Ti sheets. 

 
Fig. 5 
XPS survey spectra of bare TiO2/Ti (a) and CdS–TiO2/Ti films (b) 

 
Fig. 6 
HR-XPS spectra of Cd 3d (a) and S 2p (b) for the impregnated CdS–TiO2/Ti films 

The microstructure of the produced CdS–TiO2/Ti photocatalyst was observed by FEG-
SEM and compared to that of bare TiO2/Ti materials (Fig. 7). Before impregnation, 
TiO2 appeared to be constituted by NFs with a diameter of 10–50 nm (Fig. 7a) at the 
surface of Ti sheets. The NFs stuck and interweaved, with many ramifications, just 
like a plant root. A hierarchical porous structure exhibiting macropores and mesopores 
on the Ti plate surface can be thus evidenced (see insets in Fig. 7). After impregnation, 
TiO2 NFs appeared less smooth, suggesting a partial coverage by the pre-formed CdS 
QDs. It was not easy to identify CdS nanocrystals at the surface of the fibers, their 
very small size escaping from the FEG-SEM imaging resolution. However, the pores 
present in bare films appeared to be quite filled in the related nanocomposites, 
suggesting that QDs infiltrated the TiO2 microstructure (Fig. 7b), forming more or less 
dense, random multiple nanoparticle layers as previously observed in almost similar 
materials (Chaguetmi et al. 2013; Fujii et al. 2001; Cao et al. 2012). 

http://link.springer.com/article/10.1007%2Fs11051-013-2140-1/fulltext.html%23Fig7


 
Fig. 7 
FEG-SEM image of (a) pristine TiO2/Ti film compared to (b) that of its related CdS–TiO2/Ti nanocomposite. A 
zoom on the TiO2 NFs is given on the inset for both samples 

To have a more precise idea on the CdS covering quality, TEM and HRTEM images 
were recorded on isolated TiO2 NFs, peeled from the Ti sheet surface before (Fig. 8a, 
c) and after CdS impregnation (Fig. 8b, d). The pictures clearly demonstrated good 
adhesion between CdS QDs and TiO2 NFs. QDs (surrounded by white circles) were 
found to be non-aggregated, offering thus the best morphology for the desired 
application. The QDs coverage, more visible here, appeared to be relatively weak. 

 
Fig. 8 
HRTEM images of representative TiO2 fibers before (a, c) and after CdS impregnation (b, d) 

Then, the UV–Vis diffuse reflectance spectra were recorded to compare the 
absorbance of the prepared CdS–TiO2/Ti nanocomposites (Fig. 9) to that of pristine 



TiO2/Ti. Few differences could be noticed between the two curves, revealing a similar 
bandgap between TiO2/Ti and CdS–TiO2/Ti materials and confirming the very low 
amount of QDs adsorbed in the porosity of TiO2. 

 
Fig. 9 
Absorbance spectra of TiO2/Ti (a) and CdS–TiO2/Ti nanostructures (b) 

From these physico-chemical characterization results, we can conclude that QDs 
should contribute to avoid electron–hole recombination and to improve the 
photoelectrochemical (PEC) properties of TiO2/Ti sample; indeed, they were 
introduced as ultra-diluted species since too many QDs would promote electron–hole 
recombination and lower charge transfer. Simultaneously, an attentive observation of 
the recorded spectra indicated that TiO2 NFs absorbed not only in the UV range, as 
wide-gap semiconductors, but also in the visible range which is quite surprising. This 
visible absorption is doubtless due to structural defects in the anatase lattice related to 
the NFs synthesis conditions. QDs should thus contribute to avoid photogenerated 
charges trapping by these defects too, making their presence crucial for the desired 
application. 

Photoelectrochemical properties of CdS–TiO2/Ti nanocomposite 
films 

Photoelectrochemical properties of TiO2/Ti and CdS–TiO2/Ti films were evaluated, 
using a homemade PEC cell. Both photoanodes were illuminated intermittently at a 
given potential (0 V) for several cycles, to appreciate the reproducibility of their 
photoresponses (Fig. 10) as well as the stability of the device toward oxidation. Both 
photoanodes led to an instantaneous change in current upon illumination. The current 
retracted to the original values almost instantaneously once the illumination is 
switched off. Several cycles were performed for each sample, for a potential of 0 V 
bias versus SCE. 



 
Fig. 10 
Photocurrent responses in Na2SO4 aqueous solution (0.5 M, pH = 7) of CdS–TiO2/Ti compared to those of 
TiO2/Ti and Ti electrodes under simulated sunlight at 0 V during 320 s 

CdS QDs appeared to be particularly valuable to sensitize TiO2 support, enhancing 
significantly the photoelectrochemical properties of CdS–TiO2/Ti compared to those 
of bare TiO2/Ti: the photocurrent density produced by CdS–TiO2/Ti film electrode 
reached 65 μA cm−2, about twice higher than that measured on TiO2/Ti film. This 
improvement has to be underlined, even if this photocurrent value can be considered as 
relatively weak, probably due to inappropriate back contact resistance. Indeed, one 
contact to the photoanode was made on the back side of the Ti sheet without removing 
the thin oxide film that may be built up during hydrothermal processing; this should 
considerably increase the series resistance. The purity of Ti sheets could be easily 
improved, in the future, by protecting the back side from corrosion by a stick, which 
can be removed post-treatment. 
Cyclic voltammetry was then performed both in the dark and under simulated solar 
light to characterize the ability of the samples for PEC cells, through the measurement 
of J–E curves (Fig. 11). All electrodes led to negligible current under dark conditions. 
Under illumination, TiO2/Ti exhibited a great enhancement of the current density after 
CdS sensitization; a shift in onset potential of about 0.4 V was also observed, 
suggesting a shift in Fermi level to more negative potential as a result of the coupling 
between TiO2 and CdS. 



 
Fig. 11 
Photocurrent versus potential curves plotted in the dark for CdS–TiO2/Ti (a) and under simulated sunlight for 
TiO2/Ti (b) and CdS–TiO2/Ti (c) nanostructures. The potential scan rate was fixed to 10 mV s−1 

Electron–hole pairs could be generated by the absorption of photons in both 
TiO2nanofibers and CdS QDs if the energies of incident photons are larger than the 
bandgap; hence, the charge separation is going to be faster than the recombination due 
the electric field of the depletion regions. The excited electrons are moving through the 
bulk region to the counter electrode where water reduction occurs while the generated 
holes are moving toward the electrode/electrolyte interface where water oxidation 
takes place. 
The process of electron injection starts with the absorption by CdS of a photon in the 
visible region to generate an electron–hole pair (exciton) (Fig. 12). When QDs are 
irradiated under UV–Vis light source, photogenerated electrons transit from the 
nanocrystalline QDs valence band (VB) to their conduction band (CB) (Eq. 1). If we 
consider the energy level diagrams of CdS and TiO2, the conduction band (CB) of CdS 
is higher than that of TiO2. Then, as TiO2 exhibit a higher dielectric constant, the 
excited electron is immediately transferred from the CB of CdS to the CB of 
TiO2(Eq. 2). Moreover, the enhancement in photocurrent of the CdS-sensitized 
TiO2structures is due to the visible light absorption of the CdS QDs since their 
bandgap is smaller than that of TiO2. The photogenerated electrons are ultimately 
transferred to Pt electrode (Eq. 3) through the external circuit. They are subsequently 
scavenged by hydrogen ion on Pt cathode, forming hydrogen gas (Eq. 4). While, 
vacant photogenerated holes can contribute to oxygen production at the anode 
according to the previous results (Cao et al. 2012; Fujii et al. 2001; Wu et al. 2012): 
CdS−TiO2+hυ→CdS(h+,e−)−TiO2 
(1) 

CdS(h+,e−)−TiO2→CdS(h+)−TiO2(e−) 
(2) 

TiO2(e−)→Pt(e−)+TiO2 
(3) 

Pt(e−)+H+→Pt+H2 



(4) 

 
Fig. 12 
Schematic representation of TiO2 possible sensitization mechanism by CdS QDs for hydrogen generation 

The measured photoelectrochemical activity of the designed nanocomposite films is 
directly correlated to hydrogen generation. We are currently building an appropriate 
cell that allows hydrogen quantification by coupling our homemade PEC cells to a gas 
chromatography equipment. This part of the work is in progress. 
 

Conclusion 

In summary, we described the synthesis of CdS–TiO2 nanocomposite films via a three-
step method which allows to improve our PEC device performance of the components 
in the final architecture of the desired photoanode before their assembling in an almost 
easy-to-achieve process, namely impregnation. It involved the production of a thin 
film of TiO2 nanofibers (NFs) using a controlled corrosion route of polished Ti sheets 
and their subsequent direct impregnation by a largely diluted polyol-made CdS 
quantum dots (QDs) solution. 
The photoelectrochemical (PEC) properties of the resulting nanostructures were 
measured, using a homemade electrochemical cell. A net enhancement of the 
photocurrent was observed after CdS sensitization, which was found to be twice higher 
than that of bare TiO2 NFs in the whole UV–Vis light range. This enhanced PEC, 
attributed to the increase of the electron–hole separation by the help of the CdS–
TiO2hetero-junction, is promising for efficient photocatalytic applications and 
hydrogen generation using the solar energy. 
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