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Abstract

Disclosed is a method of preparing pigmentary chromium oxide nano particles having 50

percent particle size less than about 100 nm. Preparation of nano chromium (III) oxide is

investigated by thermal decomposition method. According to the disclosed method, a

substantially dry solid composition of potassium dichromate and carbon active is heated in

CO, atmosphere to a temperature of about 600°C for 1hour. Thereafter, the solid Cr,O, product

was washed twice with distilled water.
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Introduction
Among inorganic nanoparticles, chromium
oxide (Cr,0,) nanoparticles have received

great attention due to its numerous application

domains, including green pigments [1]
heterogeneous  catalysts [2-4] coating
materials for thermal protection [5-6],

hydrogen storage [7-9], digital recording
system [10], photonic and electronic devices
[11-12].

developed to synthesize Cr,O, nanoparticles

Various techniques have been

such as precipitation, precipitation gelation,
sol gel, mechanochemical reaction, oxidation
of chromium in oxygen and sonochemical
methods [13]. But since either these processes
are complex or their reaction apparatus are
expensive, most of them have difficulties in
being industrialized. Some new methods of
preparation should be explored.

Inthe present study, asimple and original method
for the synthesis of green chromium oxide nano

particles is described. The surface properties,
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size, morphology and crystallographic structure
of Cr,O, particles are characterized by means
of X-ray diffraction (XRD), scanning electron
microscope (SEM) which will give much
valuable information about these materials.
However for the determination of particle
distribution, was used from laser particle sizer
(LPS) Fritsch Gmbh, the model of Analyssett
22. The use of nanoparticles can improve the
pigment performance: such as the coloring
performance of ceramic pigments depends on
both optical properties, which are expected
to improve in nanoparticles, and chemical
stability, since the dissolution rate in glazes,
is expected to increase with surface area of
pigment. The best compromise in conventional
ceramic pigments is usually found with particle
size distribution in the 1-10pm range [1].
However, ceramic nano-pigments (10-80 nm)
behaved satisfactorily in preliminary printing
tests on ceramic tiles, developing intense colors
in a wide range of firing temperature [1]. In this
work i1s compared nano pigment chromium
oxide on color intensity of the ceramic tile
decoration than micro pigment chromium

oxide.

Experimental

All reagents were purchased from Aldrich
or Merck and were used without further
purification. Experimental procedure for
chromium oxide (Cr,0,) nanoparticles is
briefly summarized in Fig.l1. According to
the disclosed method, particulate potassium
dichromate, having a particle size of about
10microns, is admixed with particulate bone
charcoal, having particle size of about 10
microns, at a mole ratio 0.5 mole of carbon
per total moles of potassium dichromate
.The resulting mixture is the heated to a
temperature of about 600°C under a carbon
dioxide atmosphere at about one atmosphere
total pressure with 1ml/sec rate for 1 hours.
In the quenching process, the water solubilizes
the sodium or potassium compound such
as M,Cr,0, and M,CrO, where M is as
defined above. The resulting solid, Cr,0,, is
then separated from the soluble alkali metal
compounds under vacuum with twice elution
by distilled water. The pigmentary Cr,O,
having 50 percent particle size less than about

100 nm is recovered.
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Figure 1. Experimental procedure for the formation of chromium oxide (Cr,0;) nanoparticles.
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Results and discussion

In this work, nano chromium oxide (Cr,0,)
prepared with thermal method. The overall
reaction scheme is shown below:

K.,Cr,0, +2C — K,CO, +CO + Cr,0,

Drying by Oven under Evaluated
Temperature about 70°C SEM
F
Nano Powder of Cr;0,
LPSA
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chromium oxide, it is necessary the grain size

under a CO, gas atmosphere.

of potassium dichromate and carbon are less

than 10um. However reaction is carried out

In order to procedures, purity of chromium

where charcoal or carbon active is used oxide nanoparticlesis shown with Fig.2 that

as carbon source. For preparation of nano

indicate high purity of the components.
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Figure 2. XRD pattern of the Cr,O; nano particles.

The FTIR spectrum of chromium oxide to Cr-O stretching modes, are clear evidence

nanoparticles is shown in Figure 3. Two sharp  for the presence of the crystalline Cr,O,.
peaks displayed at 566 and 626 cm™! attributed
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Figure 3. FTIR spectrum of the nano-sized Cr,0s.
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In order to characterize the nature of the Cr203

The Cr,0, powder shows agglomeration of

nanoparticles SEM, XRD and Laser Particle particles, with diameters ranging from 60-

sizer measurements were carried out. Fig.4

shows SEM images of the Cr,0, powder.
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Figure 4. SEM image of the Cr,O; nano particles.

From image results, we can observe a large
quantity of uniform nanoparticles (NPs) with
average particle size (60-200nm), indicates
that our synthesis process is an easy method
for the preparation Cr,O, nanoparticles. The
diffraction patterns are shown in the insets. The

peaks of XRD patterns displayed are evidence

for the presence of the crystalline Cr,O, with
high purity for the powder because of it is
cantabile with the peaks of instance sample.
For the determination of particle distribution,
was used from laser particle sizer (LPS) that

the results is shown Figure 5.
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Figure 5. Particle distribution of Cr,O3 nano particles by LPS.

Results is observed that the particle distribution
of chromium oxide nanoparticles are 50
percent less than 100 nm that is compatible

with results of SEM images.

Conclusion
We have described the use of a thermal
preparation

decomposition method for

chromium oxide nano particles that its main

advantage is easily controllable conditions
with using low cost chromium source is merit
to be considered for scaling up by industrial
researchers. These nanoparticles can use

easily as pigment in the color of the ceramics.
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