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Abstract 

    ZnxCd1-xS (0≤x≤1)  thick films were prepared by Screen printing technique and their photoconducting 

behaviour was studied. The relationship of dark current with d. c. applied voltage was determined. The 

variation of photocurrent of each of the ZnxCd1-xS (0≤x≤1) thick films with applied d. c. voltage at a fixed 

photoexcitation was recorded. Effect of wt % of Cd on photosensitivity was studied. The studies shows 

that photocurrent and dark current go on increasing with the increase of wt % of Cd. Photosensitivity 

goes on increasing with the increase of wt % of Cd in the composition.   

Keywords: ZnxCd1-xS (0≤x≤1), Screen printing, Photocurrent, Dark current,   Photosensitivity.  

1. Introduction 

 II-VI Compounds have a prominent place in modern semiconductor physics and technology, as 
they show a high efficiency of radiative recombination, high absorption coefficients and direct 
band gaps corresponding to a wide spectrum of wavelengths from UV to IR region [1].  Many of 
these systems form a continuous range of solid solutions. In the wurtzite (hexagonal) structure, 
CdS and ZnS have unit cell volumes ~1.26:1 and cation radii in the ratio Cd++/Zn++ ~1.3. Their 
band gaps differ by  ~1.3 eV (2.4 eV for CdS, ~3.7 eV for ZnS) and their extrinsic conductivities 
are normally many decades apart. However many similarities exist between them. Both of the II-
VI family exhibiting properties intermediate between the covalent group IV elements with III-V 
compounds on the one hand and the ionic I-VII compounds on the other.  A considerable number 
of qualitative similarities are seen in their photoelectronic properties: for example, they are both 
n-type photoconductors, they both exhibit analogous edge emission and fluorescence (although 
these are quite different quantitatively). Recent work by Rothwarf et al. [2] indicated that 
improvements in the photovoltaic output of CuxS/CdS thin film solar cells could be achieved by 
incorporating a small fraction Zn to CdS. It has been reported by Singh et al. [3] that indeed the 
open-circuit voltage rose proportionally with the amount of Zn added up to about 70% in CdS.  
Chow et al. [4] also demonstrated improvements in spectral response measurements in the 
chemically sprayed Zn-added CuxS/CdyZn1-yS cells. The preliminary results seemed to indicate 
that the addition of Zn improves the photovoltaic response although at the same it raises the cell 
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Abstract- Solid Solution of CdS was prepared by 

Flux technique. d values,  lattice parameters ‘a’, 

‘c’ and unit cell volume, grain size were 

determined by XRD. The studies show that 

hexagonal structure for CdS.  

 

Keywords-CdS, Solid Solution, Flux technique, 

XRD, lattice parameters.  

 

1. INTRODUCTION 

  Cadrniurn sulphide has widespread 

applications in the field of electronics ranging from 

phosphors to photovoltaic cells. CdS have in recent 

years aroused keen interest since their structural, 

optical and electronic properties can be suitably 

tailored for optimum device performance. CdS 

films are of considerable interest in heterojunction 

solar cells and photovoltaic applications (1, 2). 

  Flux method is a simple technique to 

synthesize high quality homogeneous solid 

solutions with the potentials of up-scaling. Flux 

technique permits the synthesis of solid solutions 

well below the melting point of the material (3-7). 

Na2Sx solvents are reported as suitable fluxes to 

synthesize metallic sulphides. The advantages of 

Na2Sx solvents are the presence of common anion 

and the insignificant incorporation of sodium into 

the material to be synthesized. The liquidus 

temperature of Na2S (978°C) decreases to the 

eutectic with Na2S4 at 65 wt. % S and 230°C. 

Melting points and eutectics of Na2S4, Na2S5 and 

Na2S6 lie between 230°C and 300°C. Sodium 

polysulphides are soluble in cold water and can be 

easily separated from the final product. Equipments 

required is simple and within the financial scope of 

most laboratories. There are few reports on the 

synthesis of CdS solid solutions by flux method. 

Efforts have therefore been made to synthesize CdS 

solid solutions for functional applications. 

 

2. MATERIALS AND METHODS 

2.1. PREPARATION OF CdS SOLID 

SOLUTIONS BY FLUX METHOD 

  The hydrated sodium sulphide 

(Na2S.9H2O), high purity sulphur and an 

appropriate wt. % of coarse cadmium powder were 

used as starting materials. The preparation 

procedure of CdS is explained as follows. 

2.2. PREPARATION OF CdS 

  The 1 weight % of Cd, were mixed 

thoroughly into an appropriate amount of sulphur 

and Na2S.9H20. The mixture was transferred into 

platinum crucible. The crucible was placed in 

kanthol wound muffle furnace. Space around and 

above the crucible was filled with coarse corundum 

powder. The furnace temperature was increased to 

600°C. This temperature was then maintained for 

an hour. The furnace was then cooled to room 

temperature. Excess sulphur evaporated and 

removed the residual oxygen and water as S02 and 

H2S, respectively. The product in the crucible was 

washed with double distilled water. Sodium 

polysulphides got dissolved in water and separated 

out easily.  The final product was dried.  

2. STRUCTURAL ANALYSIS OF THE CdS 

  X-ray diffraction patterns of the CdS were 

recorded with the Phillips X-ray diffractometer 

Model PW-1730 using CuKα radiations with Ni 

filter (A 1.5418 A). The lattice constants were 

determined.  

3. RESULTS AND DISCUSSION 

3.1. STRUCTURAL INVESTIGATION OF 

CdS  

  X-ray diffraction analyses of CdS solid 

solution were carried out with a view to gain 

information about the aspect interplanar spacing, 

lattice parameters a, c and volume of a unit cell, 

identification of crystal structure, to determine the 

particle size of material under investigation. 
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Abstract: Laccase is a copper-containing oxidase with huge versatility due to its broad range of 

substrate specificity. The enzyme is widely used in the paper and pulp industry, bioremediation, 

bioleaching of synthetic dyes, food processing and pharmaceutical industries, etc. However, industrial 

applications of laccases are hampered by changes in pH, temperature, and activity loss, leading to 

higher costs. In addition, free laccases show poor stability at various physiological conditions. Hence, 

immobilization of laccase is a well-run strategy to improve their kinetic properties, reduce enzyme 

loss, and subsequently reduce costs of the products.  Moreover, it improves the storage and operational 

stabilities as well as reusability and this represents a great advantage compared with the free laccases. 

Laccases are immobilized by adsorption, entrapment, covalent attachment, and cross-linking. This 

review aims to study different aspects of laccase immobilization methods, carriers, and their 

applications towards sustainable environment. 

Keywords: Laccase; Immobilization; Adsorption; Bioremediation. 

Introduction: Laccases, also known as benzenediol: oxygen oxidoreductases (EC 1.10.3.2), are one 

of the most ubiquitous multicopper oxidase groups since, these enzymes can oxidize phenolic 

substances. More recently, there has been a lot of research done on these enzymes' applicability in 

many industrial sectors. The massive production of the enzyme is required to meet the tremendous 

demand for laccase in many applications. The primary obstacle to the commercial use of laccases is 

the high cost of manufacture. Laccases are produced by a diverse range of plants, fungi, and bacteria, 

making them ubiquitous in nature. 

They performed varied roles depending on the organism. In bacteria and fungus, laccase is a 

glycosylated monomer or homodimer protein that typically contains 10-25% fewer saccharide 

molecules than plant enzymes. In recent decades, there has been a notable surge in the production of 

consumer goods as a result of the rapid expansion in the economy. No doubt, industrial development 

is vital for economic progress and is always coupled with a cost paid in terms of environmental 

pollution [1-3]. The number of manmade activities makes the environment polluted. Food-related 

plastic packaging materials, paper, agrochemicals, textiles industries wastewater discharge contain 

harmful chemicals, which are unstable, and carcinogenic. 

The environment's health is greatly endangered by the discharge of these chemicals into the soil and 

water. Each of these types of pollutants has a major effect on the ecosystem either directly or indirectly. 

They may also accumulate in various food sources and eventually have a detrimental impact on human 

health over time. Enzymes can play a crucial role in making a sustainable environment. For this 

purpose, various enzymes were utilized, including laccases, peroxidases, and oxygenases. As 

compared to other enzymes, laccase use has drawn favorable attention because water is the only 

byproduct and no additional, costly co-substrate or co-factor is needed other than oxygen. In order to 

increase the reuse and stability of enzymes in different harsh conditions, immobilization is one of the 

most convenient approaches. Furthermore, because of its low stability, limited reusability, and high 

cost, free laccase has no known industrial use [4]. So the review aims to increase the scope of 

applications for immobilized laccase to make a sustainable environment. 
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