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I. INTRODUCTION 

CdS is an attractive semiconductor in the photoconductive, photovoltaic, optoelectronic materials. Doping of 
transition metals in nonmagnetic CdS is very important to make this material multifunctional. Room 
temperature CdS based semimagnetic semiconductors (SMSC), such as Mn doped CdS is a very good 
photo-luminance compound due to d states at the top of the valence band and intra-d shell transitions. [1]. 

This work devoted to theoretical investigations of Cd1-xMnxS SMSC. The Mn-CdS sheet with 16 atom 
supercell is analyzed by Kumar et al. [2]. The electronic band structure of wurtzite CdS calculated by Rantala 
et al. using two different self-consistent ab initio LDA methods [3]. Nabi [4] investigated electronic and 
magnetic properties of Mn doped CdS in wurtzite phase, using ab-initio calculations based on LDA, GGA 
and LDA + U exchange and correlation functionals. Ahmed et al. [1] investigated electronic band structure of 
Cd1-xMnxS (x = 6.25 %) using spin-polarized density functional theory (DFT) within the framework of 
Generalized Gradient Approximation (GGA), its extension via on-site Hubbard U interactions (GGA + U) and 
a model for exchange and correlation potential Tran modified Becke-Johnson (TB-mBJ). 

The purpose of this work was to calculate the electronic band structure of ideal and defective Cd1-xMnxS 
SMS in both antiferromagnetic (AFM) and ferromagnetic (FM) phases. 

II. METHODS AND RESULTS 

Ab initio calculations are performed in the Atomistix Toolkit (ATK) program within the Density Functional 
Theory (DFT) and Local Spin Density Approximation (LSDA) on Double Zeta Double Polarized (DZDP) 
basis. We have used Hubbard U potential UMn = 3.59 eV for 3d states for Mn atoms [5, 6]. Supercells of 8 
and 64 atoms were constructed. After the construction of Cd1-xMnxS (x = 0; 6.25 %; 25%) supercells, atom 
relaxation and optimization of the crystal structure were carried out. Electron band structure, density of states 
were calculated, total energy have been defined in AFM and FM phases (fig.1).  

a)   b)   

Figure 1. Cd30Mn2S32 supercell a) bulk configuration b) density of states 

Our calculations show that the band gap increases with the increases in Mn ion concentration. Obtained 
theoretical results correspond to experimental investigations carried out by Selma M.H [7]. It has been 
established that Cd or S vacancy in the crystal structure leads to the change of band gap, deep levels 
appear in the band gap, Fermi level shifts towards the valence or conduction band (fig.2).  

a)   b)   c)   

Figure 2. Cd vacancy in Cd30Mn2S32 supercell a) bulk configuration b) density of states c) forces 
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III. CONCLUSIONS 

It was defined that band gap of Cd1-xMnxS SMSC increases with the increases in Mn ion concentration. It has 
been established that defects as Cd or S vacancy in the crystal structure leads to the change of band gap, 
formation of deep levels in the band gap, shifting of Fermi level towards the valence or conduction band. 
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I. INTRODUCTION 

In recent years coatings with special wettability such as hydrophobic (superhydrophobic) or hydrophilic 
(superhydrophilic) have attracted considerable interest due to their practical application – from self-cleaning 
surfaces to microfluidic and drip technologies. 

Electrochemical anodizaion is one of the most effective methods of surface treatment and the formation of a 
nanostructured Al2O3 surface matrix. Structural and topological parameters of Al2O3 matrix significantly affect 
the functional characteristics and quality of coatings. Materials with low or high surface energy are usually 
combined with surface structuring with hierarchical topography on the nano- or micrometer scale for the 
hydrophobic or hydrophilic coatings synthesis. Therefore, due to the possibility of controlling the pore size 
and regulating the chemical composition of the surface the porous anodic alumina structures represent a 
great potential for obtaining surfaces with special wettability [1]. Alumina itself has a certain tendency to be 
wetted with water and therefore is a moderately hydrophilic with a contact angle in the tage of 45-60°. 
However, in combination with its specific surface structure and surface chemistry high hydrophilicity or 
hydrophobicity can be achieved. 

II. RESULTS AND DISCUSSION 

Based on experimental data the effect of technological regimes of an aluminum electrochemical anodizing 
and pores chemical modification on morphological parameters of nanoporous Al2O3 and on the contact angle 
of alumina structures in order to increase the hydrophilic properties of the final modified coatings was 
studied. Two- and three-step anodization methods were carried out in a 4% H3PO4 at 18-20 °C under various 
galvanostatic modes at each stage (current densities of 15, 20 and 25 mA/cm

2
) during 60-240 min for the 

synthesis of various types of Al2O3 structures. The methods based on increasing the electrolyte temperature 
to 30-35 °C at the final anodization stage or post-anodizing chemical etching of Al2O3 in a 5% H3PO4 solution 
at 40 °C for various times from 7 to 25 min were used for the chemical modification of the alumina porous 
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