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Dielectric constants, dielectric degradation and A.C. conductivity have been calculated according to the doping material frequency and 

composition. High AC-conductivity and low dielectric constant were observed at higher frequencies. The above hypothesis can be clarified 

by 'Maxwell Wagner Model' and may offer new insights into the manufacture of dialectically conceivable nanomaterials. The degradation of 

Rhoda mine B in the UV visible light has been investigated for the photocatalytic function of our samples. The analysis of photocatalyst 

provides a convenient way to determine your destiny by various reutilizations.  
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1. INTRODUCTION 

Normally, the unwanted Platinum exhibits n-type conductivity that is normally attributed to native defects including the 

absence of oxygen and interstitial titanium. Modifying Platinum by metal/non-metal doping can affect the process of 

crystallization (size, shape, morphology, porosity and stability) dramatically improve microstructural, electric and optical 

properties drastically by creating mid band gap electronic states that interfere with the host electrons and alter the host 

electronic states [1]. The recent study explains the effect of impurities on the dielectrically efficiency of Platinum  It is clear 

that the decrease in dielectric constant as coulomb interaction between the electron and the hole increases the energy of 

excitonic binding which is ideal for applications in the optoelectronic fields [2, 3]. Also delighted to study the photocatalytic 

activity of Platinum corresponding to UV visible light. However, it still under discussion and the structure as well as the 

function of various reactive oxygen species (ROS) and the presence of crystal defect chemistry, such as the presence of oxygen 

vacancies (VO) and the reduction of titanium ions (Ti4+ → Ti3+) still unclear. In addition, the dopants content reduce 

recombination levels of electron–hole pair photo generated in Platinum. Metal ions have been studied; including iron, 

chromium; manganese and cobalt were introduced into titanium to ameliorate the electronic energy band structure [4-6]. In 

addition, doping non-metal (rare earth RE) Platinum nanoparticles improves the stability of the anatase process and avoids 

separation from phase. RE ions are often named for their complex structure by different Lewis bases, e.g. acids, alcohols. 

These Lewis bases interact with the f-orbitals via their functional groups [7]. The incorporation of these ions within a Platinum 

matrix will provide a way to concentrate molecular pollutants on the semiconductor surface and, as a recombination center, 

increase the activity of the photography. On the other hand, photocatalyst Er in Platinum generated with Sol-gel method 

recorded improved photocatalytic degradation in phenol dye by a doping of 2 wt percent [8, 9]. Prepared RE nanoparticles  

Platinum , doped by a solvothermal pathway, it concluded that near-infrared or visual light can be converted to visible and UV 

light by doped rare earth Er3+, which enhances the photocatalytic action of Platinum [10]. The remarkable application in 

optoelectronic devices and flat panel displays, the core study of the RE elements hosted in semiconductor materials are though 

provoking. Beside of their special illumination, rare earth-doped luminescent materials have drawn great attention due to their 

unique luminescent properties coming from the intra 4f and 4f–5d transitions [11, 12].  Furthermore, A wide range of 

structure-directing agents such as ionic liquid, poly (ethylene glycol), diblock copolymer, triblock copolymers (P123), 

hexadecylamine and cetyltrimethylammonium bromide (CTAB) have been used to prepare the porous titanium oxide.  Steric 

and/or electrostatic forces may help make these structures stable such that the particles are kept separate [13]. The key goal 

was for the surface atoms to passive, by increasing the surfactant's surface-free energy (CTAB). For titanium consisting of 

"weak" cat ions Ti4+, which bind to oxygen through strong ties [14]. In the work, discussed surfactants may perform certain 

functions, as modifier agent to slow the formation of the titanium lattice. Normally, Nano sized semiconductor Platinum 

produce a significant number of surface oxygen vacancies due to the effect on the surface as well as the size effects. The 
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oxygen vacancies have intense effect on the electronic states. The effect on material characteristics of oxygen vacancies is 

therefore a critical factor in various applications. Several techniques for improving the photocatalytic activities have been 

studied, such as the size of the crystal, the surface and the facet-controlled morphologies, which enable electrons or holes to 

move rapidly and to move to the surface reaction site. 

 

2. EXPERIMENTAL  

Unhoped and adatoms doped nanoparticles  Platinum  crystal structures with CuKα radiation were studied using the analysis 

X-ray diffractometer (k= 1.54056 Å) in order to measure the average size of nanocrystals, internal lattice stress, and the energy 

densities, XRD results were compiled at 0.002° per second at slow scan pace. Both samples were scanned in the range 20-70 

for the diffraction peak of (101) planes (2 pounds). Scanning of the electron microscopy, chosen field electron diffraction 

(SAED) pattern, parcel size analysis, high magnification surface morphology, crystallinity and sample grid distance were 

studied (JEOL-JEM 2010 operated at 200 kV). 

 

The nitrogen physisorption measurements were carried out on an ASAP 2020 Micrometrics. Adsorption of nitrogen–

desorption isotherms were measured at 77 kilometers after 48 hours of sample degassing at 40°C. According to the traditional 

Brumaire–Emmett–Teller (BET) theory, the basic area, namely SBET, for the p / p0 range was calculated=0.05–0.25. Based 

on the t-plot process using the Lecloux-Pirard isotherm with the approximate C constant, the microspore length, the Micro and 

the nanoparticles surface area, smash, were determined. Net pore capacity, Vnet, was calculated by nitrogen adsorption–de-

desorption p/p0 = 0.995 adsorption branch. 

 

In the 4000-400 cm-1 range of waven numbers, a study of Fourier transformed infrared (FTIR) was carried out using 

(Instrument IR-200 and KBr cells), FTIR spectrums identified the various stretch and vibrational modes associated with 

functional groups that occur in the samples. Platinum  was developed as a nanoparticles  plaster with a diameter of 28.26 mm 

and a thickness of 1 – 1.5 mm and a 10 t/cm uniaxial press. Pellets have been sintered for 1 hour at a temperature of 500°C. All 

opposite faces of the pellets have been covered to create a parallel plate condenser with silver tape. In order to guarantee the 

strong ohmic electrodes, the protected pellets were placed between 2 platinum plates. 

 

Both chemicals were listed as reagents and used as approved. By diluting certain chemical compounds into Milli-Q water 

system), aquatic solutions had been prepared. A water solution path containing the combination of the platinum/palladium 

electrodes used in this work. The average volume of the sample in the electroanalytical chemical cell was 20 mL in each trial.  

 

3. RESULTS AND DISCUSSION  

3.1. X-ray diffraction 

X-ray diffraction provide details on crystalline structure, grain size and lattice strain. The X-ray diffraction spectra of unhoped 

and doped Eu (0-1-2-3% at) Platinum samples. The quantitative studies related to structural properties were further verified by 

the Rietveld refinement method using the Foolproof 2000 software package. All the diffraction peaks in the doped samples are 

assigned well to tetragonal anisate crystalline phase of Platinum with a reference pattern (JCPDS file No.153 0152). These 

results are in accordance with T.E.  

 

In this context, there is a reduction in the anatase temperature of platinum powder to the rutile phase transition. Simulated 

XRD patterns are obtained by fitting the experimental data to the reference data, which distinguish between experimental and 

sophisticated XRD patterns, respectively; the red and black lines represent the data observed and fitted. The blue line is the 

contrast between the data observed and the data fitted. The refined XRD architectures complement the calculated results very 

well. 

 

The structure parameters are calculated from the Rietveld refining that reflect the reliability of the analyzed results, the unit 

cell volume, R Braggs and the grids are calculated and the effect has been on the integration of the dopant ions in the host grid. 

 

In addition to platinum, no impurities were detected in either secondary phases of Eu2O3, EuTiO3, which means high sample 

purity and confirm that, under the given test conditions, Eu is successfully included into the platinum crystal grid. Who has 

hypothesized the high Adatoms size (0.89 Å). The Eu2O3 surface does not replace Ti4+ (0.68 Å) but migrates instead to 

Platinum. This did not identify this in XRD data, which could be far below the XRD detection limit due to limited quantities. 

 

The finished grids, volume of the cell, size of the crystallite, size of the particle and interleaving distance (d) have been 
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described. The unit cell expansion rate increases with Eu. It can be observed that. In the literature, there was no consensus as to 

whether rare earth ions could substitute titanium sites in the grid or join the grid as interstitial defects. The TI replaces the Eu 

ions and the Ti−O connection in the platinum crystal grid has been stabilized. Our findings indicate that Eu occupied the Ti 

site successfully in the crystal grid. Moreover, an increase in Eu concentration leads to a drop of the sensitivity of XRD 

models. 

 

3.2. Scherer method 

The average crystallite size was calculated from the broadening of the (101) reflection for anatase, therefore, the Nano sized 

Eu doped Platinum  nanoparticles varies from 17 to 12 nm and for unhoped Platinum  is 28 nm (all the results are depicted in 

Table 1) as estimated by Scherer formula [15]: 

 

Dsc =
Kλ

βcosθ
 (1) 

In cases where Dsc is a micro nutritional size (nm), K is a constant shape (0.9 spherical particles), β is a wavelength of x-ray 

(nm), and β is the maximum width of the peak chosen at half (FWHM) and Ø is the diffraction angle of the Bragg. 

 

However, the growth of the crystallite size in platinum is impeded because of the following reasons. Replacing the major 

Adatoms at Ti4+ and thereby adding vacancies of oxygen would lead to the raising of the gill parameter as well as pressure, 

leading to a decrease in the crystallite size. In addition, several additional organic stabilizers are used and solvent itself serves 

as a stabilizer, making them resistant to agglomeration. The formula (Equ. (2)) determined the density of each sample [16]: 

ρ =
n ∗ M

N ∗ V
 

(2) 

Where M is molecular, N is the number of the Avogadro and V is the unit cell length. For anatase (n = 4) and rutile (n = 2, 

respectively), respectively. Another relevant number was determined by formula for the particular surface area (Eq. (3)): 

 

Sa =
6

D ∗ ρ
 

(3) 

D is the dimension and density of the crystallite. The sampling density is very narrow. The real surface area is smaller as the 

doping material in Table 1 is increased. Furthermore, a delocalization is a crystal imperfect in one section of the crystal 

associated with the misspelling of the gate. Indeed, the mechanism for growth involving dislocation is an important matter. 

Dislocations are not equilibrium imperfections, in contrast to vacancies and interstices, i.e. thermodynamic attention is 

inadequate for their presence in the densities found. Really, the dislocation growth process is a matter from the relation 

(Eq.(4)) [17]: 

 

δ =
1

Dsc
 2  

(4) 

With the rise in crystallite size, the dislocation is found to decrease. The ionic states of Er ion differ from Ti ion, and oxygen 

vacancy and crystal defects are thus formed in the Platinum grid to protect load neutrality due to the load imbalance. All 

Rietveld refinement parameters have also been determined in Figure 1. 
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Figure 1. Refinement parameters obtained for unhoped and Eu-doped nanoparticles Platinum 

 

Figure 2. Refinement parameters obtained for nanoparticles Platinum 

3.3. Williamson–Hall method 

 

The lattice strain has been calculated by using the relation for Williamson–Hall plot (Eq.(5)). 

 

𝛽𝑐𝑜𝑠𝜃

λ
=

1

𝜎
+

ƞsin 𝜃

λ
 

 (5) 

β is the wavelength of x-ray while FWHM is in radials, β is the diffraction angle, β is the effective size of particles and β is the 

productive pressure. The process W-H does not obey the dependence of 1/cos, but differs instead with tan as in Scherer Equ. (6). 

this basic separation enables differentiations to be broadened as all narrow crystalline dimensions and micro-strains are 

combined. This disparity in strategy-discussed blow assumes that the scale and extension of stress are additive elements of a 

Bragg summit's overall integral FWHM width. In the study of W-H, the distinct dependence on each effect was the basis for 

separating the size and pressure. The detected FW was then [18]. 
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𝛽ℎ𝑘𝑙 =
𝐾λ

D cos 𝜃
+ 4𝜀𝑡𝑔𝜃 

(6) 

By rearranging 

𝛽ℎ𝑘𝑙 cos 𝜃 =
𝐾λ

𝐷
+ 4𝜀 𝑠𝑖𝑛𝜃 

(7) 

Where it is presumed that the stress is compatible in all crystallographic directions taking into consideration the isotropic 

character of the crystal, where the material characteristics are all independent of their path. All the experimental data points are 

shown in a straight line with icons and fitted data points. Table 1 displays the fitting parameters. 

 

The positive slope in the plot indicating the presence of tensile strain. Whereas the negative slopes indicate the compressive 

strain. As we compared to bulk Platinum tetragonal crystal structure and synthesized Platinum a difference in lattice constants 

was observed in ( Figure 2) for all the samples may be due to tensile strain, it is calculated using the following formula 

(Eq.(8)) [19]: 

1

𝑑ℎ𝑘𝑙
2 =

ℎ2 + 𝑘2

𝑎2
+

𝑙2

𝑐2
 

(8) 

Where dhkl is the separation between the leading indices of Miller, h, k, l and a and c, are the constants of the lattice. The 

determined structural parameters of the strongest peak (1 1 0) are seen for the samples (Table 1). In addition, the value of grid 

constants (a=b) and the value of grid constant (c) decrease. Due to the compressive grid pressure, this may be due. Various 

factors influence material tension, such as the pressure of the grid due to cracks, interlunar spacing, crystallite dimension, 

temperature gradients, dimensional variation and inelastic decay. The pressure caused by the spread of the peak due to 

distortion of the gill (micro train) Eq (9): 

𝜀 =
𝛽

4 ∗ 𝑡𝑔𝜃
 

(9) 

Furthermore, Stocks-Wilson relations (Eq.(10)) introduced another value of micro-strain along the different crystallographic 

planes called the root mean square (εrms) which can also be estimated by this formula: 

𝜀𝑟𝑚𝑠 = (
2

𝜋
)

1/2

𝜀 
 (10) 

The microstructural parameters i.e. unit cell parameters, the effective crystallite mean size (Deff) and the root mean square 

(r.m.s) of the micro-strains〖〖(<ε^2>)〗_ 〗_(hkl )^(1/2 ) averaged along [hkl] direction determined from XRD line profile 

are summarizes in (Table 1).  This is maintained by the root mean square (r.m.s) of the micro-strains (<ε2>) 1/2 coefficient 

which increases as the concentration of doping increases. On the other hand, the effective crystallite means size (Deff) 

decreases as the doping ions increase. 

 

Adatoms can be substituted conveniently with platinum latrine by the greater ionic radius of Ti4+ (68 pm) or Adatoms (>100 

pm), as well as O2- (132 pm). The note that the FWHM's value increases as the doping material increases which will help to 

reduce the crystalline size. Generally, there are three potential pathways to describe anatase inhibition to the rutile transition 

process. The presence of interstitial Adatoms ions (compared to Ti4+) can result in a positive charge for Ti4+ ions, the 

diffusion barrier produced from the split Euoxide/Hydroxide phases of Platinum grain can reduce the contacts needed for grain 

growth and transformation phases. 

 

Less thermal stability for small crystallite nanoparticles. Complete free energy is measured using Gv volume energy, Gs 

surface energy and Gf energy produced by surface stress. The development of a new surface, due to the forming of 

nanoparticles, raises surface energy. For anisated nanoparticles, the Gibbs are the free phase-transformation energy (Eq. (11)): 

∆𝐺𝐴→𝑅 = ∆𝐺𝑉,𝑅(𝑇) − ∆𝐺𝑉,𝐴(𝑇) + (
3𝑀𝛾𝑅

𝜌𝑅𝑟𝑅
−

3𝑀𝛾𝐴

𝜌𝐴𝑟𝐴
) + (

2𝑀𝑓𝑅

𝜌𝑅𝑟𝑅
−

2𝑀𝑓𝐴

𝜌𝐴𝑟𝐴
) 

(11) 

When M is molecular, μ is the surface free energy, r is the particle radius, ć is the density of phase, and f is a surface stress 

coefficient with a value of 2f/r. The only motive force for the transformation of anisate in rutile with the lower active power 

will be a higher negative value called G (A versus R). The greater surface energy and energy from the surface contribute to the 

non-equilibrium transformation. Smaller particles have large areas of surface and higher surface energy make the start of the 

transition process much smoother than in a large particle at low temperature. The Gibbs thus have free rutile energy (~888.8 
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kJ/m). 

 

4. CONCLUSIONS 

Platinum-doped materials have been synthesized by the Stôber process of sol-gel reaction and distinguished by XRD powder. 

The extending line of the ready samples was studied with the Scherer formula because of the limited crystallite size and stress. 

The Williamson and Hall approaches have studied the scale and strain contributors to line extension. 
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