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A convenient solvo-thermal route has been developed for
the preparation of cadmium telluride nanoparticles using a novel
single source molecular precursor. The X-ray diffraction pattern
confirms the face-centered-cubic structure and average diameter
of the nanocrystallite is calculated to be 29.5 nm. SEM image
clearly shows the needle-like structure which is further support-
ed by TEM image where agglomerated nanoparticles are clearly
seen.

Nanoparticles of CdSe, CdTe, which are the compound sem-
iconductors of elements in group II and VI of the periodic table,
have been extensively investigated because of their exclusive
features such as, size-dependent emission wavelength due to
the quantum size-effect and strong luminescence and these par-
ticles are expected to be applied to various fields such as infor-
mational home electronics and biomarkers as new phos-
phores.1–4 Nanosize semiconductor materials exhibit high emis-
sion efficiency when the surface state of the particles is control-
led properly. A wide variety of capped nanoparticles have been
prepared from metalorganic precursor through solvo-thermal
route in presence of various capping agents.5–8 However, most of
these reactions require the conventional chemicals like dimethyl
cadmium and diisopropyl telluride, which are extremely toxic,
pyrophoric, and explosive.9 The use of single-source molecular
precursor for the preparation of nanoparticles avoids such poten-
tial problems. Although most of the work following the single-
source molecular precursor route describes the preparation of
sulfides and selenides, not much work has been done on tellur-
ides.10–18

Here, we report a convenient method for the preparation of
cadmium telluride (CdTe) nanoparticles under mild conditions
from a novel single source molecular precursor, i.e. cadmium(II)
complex of bis(isopropyltelluro)methane, 1, reported earlier by
us.19 The precursor 1 is solid and neither extremely toxic, nor
explosive. The CdTe nanoparticles have been prepared using
single-source molecular precursor 1 according to Scheme 1.

The lattice structure and the size of the prepared nanoparticles
are calculated by X-ray powder diffraction (XRD) and the
morphology has been studied by SEM and TEM techniques.

In a typical experiment for the preparation of nanoparticles
(NPs), a solution of precursor 1 (0.5mM, 0.367 g) dispersed in
quinoline (10mL) was injected dropwise into 25mL of hot qui-
noline (190 �C) under inert atmosphere. The previously colorless
solution turned dark brown and stirred at the same temperature
for further 1 h. The reaction mixture was cooled to room temper-
ature and further stirred for 2 h with the addition of an excess of
methanol. The gray solid was separated from the flocculent solu-
tion by centrifugation and washed several times with methanol.
The powdered particles were dried under vacuum and stored
in argon atmosphere. The gray powder was not soluble in any
of the organic solvents indicating the particles are not capped
with quinoline.20

Conclusive formation of cadmium telluride is evident
from the X-ray powder diffraction data. The XRD21 pattern of
the decomposed product is shown in Figure 1 and the data can
be indexed to face-centered-cubic (fcc). The lattice parameter
is calculated to be a ¼ 6:43� 0:003 Å, which is in agreement
with that of cadmium tellurium reported in the JCPDS diffrac-
tion file.22 From the width of XRD peaks, the average crystallites
diameter of the nanoparticles is estimated to be 29.5 nm from the
Scherrer equation.23

SEM21 image (Figure 2a) reveals the entangled needle-like
highly crystalline morphological features at the nanometer scale.
TEM21 micrograph (Figure 2b) clearly shows that these needles
are self-assembled aggregates of several spherical cadmium tel-
luride nanoparticles. In this image, pearl-neck-lace agglomerate
of the nanoparticles is seen in great abundance. The average
diameter of the nanocrystallites is calculated in the range of
29–30 nm. It is obvious due to strong and long-ranged dipole–
dipole interaction in the semiconductor nanocrystals, which
leads to the formation of pearl-neck-lace-like nanostructure.
Tang, N. A. Kotov and Giersig24 reported the spontaneous
reorganization of CdTe nanoparticles into crystalline nanowires
upon controlled removal of the protective shell of organic stabil-
izer. The intermediate step in the nanowire formation was found
to be pearl-neck-lace aggregates. Strong dipole–dipole interac-
tion is believed to be the driving forces of nanoparticle self-
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Scheme 1. Preparation of CdTe nanoparticles.
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Figure 1. XRD pattern of cadmium telluride nanoparticles.
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organization. We have prepared CdTe nanoparticles without
using any surfactant or capping agents, which produce pearl-
neck-lace-like nanostructures. These findings demonstrate the
collective behavior of nanoparticles as well as a convenient, sim-
ple technique for production of one-dimensional colloids suita-
ble for subsequent processing into quantum-confined superstruc-
tures, materials, and devices.

In conclusion, a convenient and cost effective solvo-thermal
route has been developed for the preparation of nanoscale cad-
mium telluride needle-shaped particles in quinoline/methanol
medium without any further size selection procedure. The use
of other capping agents for the preparation of different size nano-
particles from single-source molecular precursors are under
progress.
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Figure 2. a) SEM and b) TEM images of cadmium telluride
nanoparticles.
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