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Thin film of CuInS  semiconductor had been synthesized by copper and indium stack

electrodepositions on a molybdenum glass substrate and followed by sulfurization at varied annealing

temperatures of 600-800 ºC. CuInS  thin film was characterized by using XRD, Raman, and SEM. Then

on the CuInS  was deposited Pt with various deposition times and its photocurrent property was
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observed. Finally, Pt or Rh cocatalyst deposited on In S -CuInS  was also measured its

photoelectrochemical property. XRD, Raman, and SEM data showed CuInS  had a different character

with varied annealing temperatures. An annealing temperature of 680 ºC gave a maximum

photocurrent of CuInS  as a photocathode. The introduction of cocatalysts increased the photocurrent,

even for Rh cocatalyst gave a better-applied bias photon-to-current efficiency than Pt. © 2021, Rasayan

Journal of Chemistry, c/o Dr. Pratima Sharma. All rights reserved.
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ABSTRACT 
By Micro elemental analysis, FTIR, Ultra Violet-Visible, Thermal analysis, 1H &13C NMR, ESR and Antimicrobial 
studies a total of four new metal complex derivatives of 2-((p-tolyliminomethyl)-6-ethoxyphenol (EST-L) with the 
metal ions Mn(II), Co(II), Cu(II) and Zn(II) have been synthesized and characterized quantitatively and 
qualitatively. It is shown through the spectral study that the geometrical, structural and octahedral geometries for 
Mn(II), Co(II), Cu(II) complexes and square planar for Zn(II) complex respectively. The presence of unpaired 
electrons in dx2–y2 orbital and distortion in octahedral geometry of Cu(II) complex is confirmed by the ESR spectra. 
Under the biological evaluation, all the synthesized compounds were closed. 
Keywords: Schiff Base, Metal Complexes, Spectral Characterization, Biological Studies. 
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INTRODUCTION 
In many biological aspects, the Schiff bases area very important class of organic compounds with a wide 
range of applications.1-2 The metal complexes of Schiff bases posse’s extraordinary properties as catalysts 
in numerous biological systems, polymer dyes, antimicrobial activities, antifungal activities, antiviral and 
antibacterial activities, insecticides, antitumor, plant growth regulator, enzymatic and pharmaceutical 
fields3-7. Because of its biological relevance, several model systems including those with bidentate, 
tridentate, tetradentate, multidentate Schiff base ligands and their coordination complexes attract much 
attention. This study presents the synthesis, characterization, and biological activities of 2-((p-tolylimino)-
6-ethoxyphenol (EST-L) and its transition metal complexes. 
 

EXPERIMENTAL 
Without using further purification, the chemical and solvents used are of inorganic and bio-applications 
grade. At room temperature, all the experiments are carried out, unless otherwise stated. All the metal (II) 
salts are used as chlorides.  
 
Physical Measurements 
On CHNS Perkin Elmer 2400 elemental analyzer, microanalytical data (C, H and N) is collected. From 
the following studies, the spectroscopic data is obtained in the range of 200-800 nm, spectra Perkin Elmer 
UV-Visible spectrophotometer model lambda 25, using NMR spectrometer Bruker Advance (II) (400 
MHZ, d6–DMSO - solvent). 1H and 13C NMR spectra of 2-((p-tolylimino)-6-ethoxyphenol (EST-L) and 
their complexes are recorded. On STH 6000 Perkin Elmer instrument the Thermo Gravimetric Analysis is 
done under an inert N2 gas atmosphere. In dimethyl formamide, the Electron Proton Resonance spectra 
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ABSTRACT 

A special place among the chemical transformations of nitro compounds is the reduction reaction allowing the 
production of valuable amines. In this review, the focus is on the discussion of nickel and iron-containing catalysts. 
Nickel is the most common catalyst for the reduction of various substances, including nitro compounds. Along with 
Raney nickel different nickel-based catalysts are used: nickel black, Ni/Al2O3, Ni/C, Ni/kieselguhr, Ni/SiO2, 
Ni/ZnO, Ni/MgO, Ni-Cr2O3/C. Today iron-containing catalysts are successfully used in various processes (Fischer-
Tropsch synthesis, Gaber-Bosch, dehydrogenation, dechlorination of organochlorine compounds) and during last 
years the papers devoted to the application of Fe-containing catalysts for selective catalytic reduction of nitro 
compounds have been published. The application of catalytic systems based on Fe and FexOy nanoparticles for 
implementation of the selective hydrogenation of nitro groups is a promising decision for replacing expensive 
catalysts prepared of Pt-group metals.  
Keywords: Liquid-phase Hydrogenation, Aromatic Nitro Compounds, Aromatic Amines, Nickel, Iron. 
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INTRODUCTION 
A huge range of amines can be obtained from nitro compounds through the reduction reaction of nitro 
groups. Amines have wide application in the production of various dyes, drugs, corrosion inhibitors, 
stabilizers, polyurethanes, antiknock additives for gasoline and motor fuels.1-3 Hydrogenation of aromatic 
nitro compounds is carried out in the liquid or gas phase and in either case, heterogeneous catalysis is 
used.4-8 Many hydrogenation processes go through several intermediate stages and the hydrogenation of 
aromatic nitro compounds is no exception. Thus, upon the reduction of nitrobenzene in the reaction 
mixture, a different amount of azobenzene is detected.8 Possibly with a lack of hydrogen on the surface of 
the catalyst, nitrobenzene displaces from the surface primary intermediate products - nitrosobenzene and 
phenylhydroxylamine, which, interacting with each other, form azobenzene. The increase in pressure 
increases the concentration of hydrogen on the surface of the catalyst and contributes to the complete 
reduction of nitrobenzene. With the further development of adverse reactions, hydrogenolysis of the 
organic compound may occur with the formation of undesirable degradation products. Hydrogenation of 
substituted nitrobenzenes proceeds by complex series-parallel schemes of chemical transformations.1-3,9 In 
some cases, inhibition of the reaction by the resulting hydrogenation products is possible.10-21 
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