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Abstract Nanomaterial refers to materials whose exist at the nanometer scale. The behaviour and the
properties of nanomaterials as films at the interfaces between two immiscible liquids have extensively been
studied in recent years and is of considerable importance in electronic and optoelectronic fields involving the
applications for the generation of solar energy. The development of this technique has made its technology a
fertile area for scientific research. The growth and ordering of Nano films at the interfacial region have made
this new strategy more attractive. Generally, a thin film of nanomaterial's is small thicknesses created by wet
chemical method. By this, a simple method gold and cadmium sulphide thin films of nanocrystals have been
prepared. In this work, we report the results of our study on a thin film of gold nanocrystals at room
temperature and CdS nanocrystals thin film at 40°C adhered at the interfacial region between two immiscible
liquids. By using an easily useful experimental technique such as UV-vis Double Beam spectrophotometer
films were investigated.

Keywords: liquid /liquid interface, nanomaterial's thin film.
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1. Introduction

The thin film at the interfacial region is the most and viscosity effects as well as interfacial

exciting technologies that participate in the
development of modern science and provide a
clear idea for physical properties. The thin films
are usually referred to layer or many layers of
atoms whose thickness ranging from nanometer
to several micrometres resulting from the
thickening of atoms or molecules that have
attractive properties differ from bulk such as
physical and engineering properties. It can be
found in technological applications in field effect
[1-8] solar cells, optoelectronic devices such as
touch screens, and high-performance thin film
transistors devices [9-14]. For this reason, there is
drawn considerable interest in facile synthetic
routes for thin films with controllable size and size
distribution. In addition, thin films are typically
formed by deposited materials on a substrate by
the used of various methods included Chemical
Vapor Deposition, Thermal Evaporation, Physical
Vapor Deposition Coating System, and chemical
bath deposition method [15-19]. Two liquid
phases for creating nanomaterials at the interface
between water/oil is new strategies that possess
attractive properties because of Surface tension,

emulsification [20].

The potential use of the organic -aqueous
interface to assemble nanocrystals has been
studied [20]. Because of the quality of the
medium, assembly using two immiscible liquids is
less prone to defects than assembly using other
techniques. Semiconducting materials are crucial
for the advancement of many modern
technologies. Recently, attention has been devoted
to the optical and electrical properties of
semiconductor thin film to improve the
performance of the devices such as solar cells and
related photonic, magnetic devices, light-emitting
diodes, and photoconductors [21-26]. Scientists
are concentrating on improving the controlled
synthesis of semiconductor nanoparticles. For
example,polycrystalline thin films of cadmium
chalcogenide nanocrystals have been formed at
the liquid/liquid interface via reacting cadmium
cupferronate inorganic phase with
dimethylselenourea in the aqueous phase[27].
Bawendi and co-workers [28] have synthesised
metal selenide nanocrystals by reacting of
dimethyladmium and trioctylphosphine selenide
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As well As, Russel and his group [29] have
characterized the assembly of phosphine oxide
functionalized metal selenide nanoparticles of two
different diameters by competitive adsorption at
the toluene-water interface by employing
fluorescence spectroscopy.

1.1.Stability of emulsion
Emulsions are obtained when one liquid (water) is
dispersed into another immiscible liquid (oil). The
stability of emulsions points to the ability to resist
all the verities of their properties over time. Lots of
processes need long living emulsions. However,
emulsions are thermodynamically unstable, due
to separate water and oil from each other. The
water/oil phase separation occurs under various
ways including:precipitation,coalescence,
flocculation and Ostwald ripening [30-32].
Precipitation occurs when two phases with
different densities are separated by gravity [31].
The coalescence occurs when two droplets far
away from each other touch each other; the thin
liquid films around the droplets are broken,
resulting in the fusion of two contacting droplets
[32].
Flocculation occurs when small droplets bind
together to form large droplets [30]. This happens
when the repulsion between two droplets is weak.
Ostwald ripening results from the disappearance
of the small droplets. This is due to the variation
in solubility between the small and the large
droplets [33]. As time passes, the molecules of the
smaller droplets diffuse across the continuous
medium and deposit onto the bigger droplets
causing phase separation.

1.2. Application of thin Films
Over the last four decades, thin films have a
large variety of industrial applications due to their
very small size and large surface-to-volume ratio
and they display novel uniqueness compared to
the large particles of bulk material [34]. One of the
important applications, optical and electrically
active as well as magnetic thin films which can be
used in the manufacture of solar cells and the
manufacture of fiber optics which utilized in the
transmission of information and communications,
Manufacture of optical filters and coatings anti-
reflectivity to minimize the loss of light reflection
from the surfaces of these cells. As was used in
the optical reagents, as well as their use in laser
diodes.
Furthermore, films of semiconductor have many
applications for optoelectronics, being utilized in
photosensitive and photovoltaic devices [35-36]
and optical windows for solar cells [37], as well as
many other properties such as its increasing
conductivity when irradiated with light, giving rise
to use as a photo-resistor. It has been used in the
manufacture of data storage devices in electronic
computers It is known that these storage media
have a large amount of information in their
volumes small for manufactured devices. it also
used in the manufacture of compact laser discs.
The main application of the use of nanocrystalline
for biomedical applications, such as drug delivery
and cancer treatment.
1.3. Deposition of Nano Thin Films at the
Liquid-Liquid Interface.

The liquid-liquid the interface as not been used
sufficiently for the synthesis of thin films of
materials, but it is recently that there have been
efforts to understand the composition and
dynamics of the liquid-liquid interface [38]. We
demonstrate in this work how nanocrystals film of
gold as well as CdS semiconducting are generated
at the interface between two immiscible liquids.
Interfaces are an important means to create
nanocrystals, providing a fertile environment for
organized assembly of nanocrystals. The water
/oil interface has unusual thermodynamic
properties such as viscosity and density. The
interface between two liquids is a heterogeneous
region provides alternative path for the self-
assembly nanocrystals which has a thickness on
the order of a few nanometers (Figl). One of the
problems of this method is dynamic of interfacial
charge-transfer reactions [39]. The exchange ions
and solvent molecules determine the structure of
two immiscible liquids has been recently
investigated by advanced techniques [ 40].

Qil
Thin film
Water

Fig 1: Exhibits thin film between oil / water.

1.4.Stages of Growth for Nanofilms

1. An approaching small atom on to the
surface of a substrate and absorbed on
the surface this step depending on the
sticking coefficient.

2. Surface diffusion generally surface energy
can be decreased if the atom has enough
energy and time to diffuse to a low
energy site and increases  with
temperature.

3. Chemical bonds occur between atoms and
atoms substrate (see Fig.2).

Fig 2: Steps of Nanocrystalline growth [41].

4. Nucleation which is heterogeneous for the
stable thin film on the substrate surface
reduces the surface energy by decreeing
the surface area it depends on the critical
nuclei size and temperature as well as the
deposition rate the critical nuclei size
increases with temperature and decreases
with increasing deposition rate.

5. Crystal structure formation and defects.

6. Diffusion and grain growth by aggregation
with other particles.
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2. Experimental Section
We shall show the method of creation thin films
with two examples and exhibits the using of UV-
vis for analysis films. To create gold nanoparticles
film citrate was used as capping agent. Citrate
capped Au nanoparticles were synthesized
according to a method reported previously [42].
Briefly, A 0.2 ml of HAuCl4+ solution was diluted
with 19 ml of water and brought to boil for 15 min
(solution I). A 1.2 ml of 0.5% sodium citrate
aqueous solution (NasCeHs07) was rapidly added
under stirring for 3hr to the solution (I). The
heating was switch off as soon as the mixture of
solutions changed to wine-red and keep stirring
until the solution cooled to room temperature.
The thin film was obtained at volume of 1.5 ml of
the Au solution prepared above was diluted by 10
ml of distilled water and allow to contact with 10
ml of toluene solution containing 0.5 ml
octylamine,5 ml ethanol was injected into the
water layer to start the reaction and can pull
hydrophilic citrate-stabilized Au-nanoparticles
into the water/toluene. After 24 hours, a very thin
film of Au had formed at the interface of liquids
and was transferred to glass substrates. For
preparing CdS films, 30 ml of hexane containing
0.13 mmol of cadmium chloride (CdCl2) as Cd+2
source prepared above was allowed to stand in
contact with 30 ml of an aqueous layer containing
drops of ethy-
amine acted as capping agent and 0.028 mmol
sodium sulfide (Na2S) as a source of S2 the beaker
was set into an oven, held at 40 °C, and left
undisturbed for 4 hours. After 4 hours, the
interface of the two liquids changed to yellow
colour, which indicated to the formation of a
nanocrystalline thin film.
2.1. Absorption of Nano Films at the interface
The UV-vis spectroscopy is an advanced
technique used to quantify the light that is
absorbed and scattered by a sample in the form
nanomaterial Fig.3.

Monochromator Ampli
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ource
Fig.3: Components of a UV /Visible

spectrophotometer [43].

a sample as the thin film is placed in appropriate
place between a light source and a detector, the
beam of light is passed through the sample, and
the intensities of transmitted beams of light are
observed over the wavelength range.

The absorption of a photon by the nano-films
occur if its energy is greater than the bandgap
because of the quantum confinement, decreasing
the particle size results in the blue shift of the
absorption.[44] A relatively sharp absorption
indicated to the excitonic peak, the lowest excited
state exhibiting a large oscillator strength. While
the position of the peaks depends on: the
bandgap, the size of the particle, its shape and

width is strongly affected by the distribution in
size, Therefore multy dispersed samples typically
exhibit only a shoulder in the absorption
spectrum at the position of the excitonic
transition, which is responsible for the absorption
of visible radiation. Less obvious absorption
features in the smaller wavelength range
correspond to excited states of higher energy [45]
It can be emphasized that the larger the number
of the spectral and the more distinctly they are
resolved in the absorption spectrum, the smaller
is the size dispersion of the sample.

A typical of the absorption spectra of our study on
citrate-capped colloidal of gold nanoparticles and
their assembled as films at the interfacial region
between water /toluene in the presence of
octylamine shows in Fig.4.

Generally, in collides of gold nanoparticles (blue
curve) displays bands the absorption peak at 510
nm due to the Plasmon in the visible region of the
electromagnetic spectrum [46]. Due to the small
size of Au nanoparticles the interactions of light in
resonance with the surface free electrons of gold
nanoparticles, create oscillation [47] at the surface
of nanoparticles as a result of this optical
phenomena, known surface Plasmon resonance
leads to absorption at a specific wavelength.
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Fig.4: The UV-visible spectra of citrate capped Au
nanoparticles a before and after assembly.

The wavelength of the absorption peak depends
on size and shape of particles, in the case of thin
film (red curve), there is a stronger couple of
electrons resulting in redshift of the plasmon
resonance wavelength to 640 nm. In effect, the
film will conduct electricity better than isolated
colloid.

When semiconductor nanocrystals interact with
light the absorption band observed in the
absorption spectra because of the transition of an
electron from the valence band to conduction
band which appeared at a specific wavelength:

In Fig.5, typical of the electronic spectra recorded
for semiconductor nanoparticles of film at the
water /n-hexane at 40°C.It exhibited the
absorption approximately 600 nm because of the
direct transition of electrons from the valence
band to conduction band because of quantum
size.
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Fig.5: Absorption spectra of CdS film at water/n-
hexane interface obtained at 40°C.

3. Conclusion

Nano thin films ranging from few nanometers to

micrometres have been used for various

applications including optoelectronics, photonic,
and magnetic devices. The growth of nano-
crystalline materials at the interface of two
immiscible liquids is a growing area. Considerable
development has been made to use different pair
of immiscible liquids and the effect of temperature
on the absorption spectra was investigated for

different materials such as (Au, CdS). There is a

great potential to produce nano-thin films cheaply

by this technique at the commercial level.
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