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Abstract 

Dithio Carbamate compounds comprising pyrrole moiety which is a hetero cyclic fragrant Carbon- 

based composite for identifying of anions of Cobalt-III, Methyl Ferro Cenyl Sulfoxide and Nickel-II 

complexes were used as only basis originators on behalf of working out of Sulfide & Iron Sulfide of 

Cobalt atoms. Infrared spectral notes on nanoparticles endorse the occurrence of coating agent – Tri- 

ethylenetetramine. The exploration of nano particles by photo reagents to examine the deprivation of 

colorings by means of Rhodamine and Methylene blue in colour in sample solution underneath ultra 

violet radioactivity. The FeCoS-5 employs as an effective photo-catalyst for deprivation of Rhodamine. 

For the effective use of sustainable renewable energy sources, photocatalysis—a low-cost, safe method 

of converting solar energy—is crucial. Earth-abundant cobalt sulfide-based composites, with their 

inexpensive, versatile architectures and easy processing, have sparked a lot of interest in the field of 

solar fuel conversion. Reports on cobalt sulfide-based photocatalysts have been published increasingly 

often during the last ten years; in the last three years alone, there have been over 500 articles on the 

use of cobalt sulfide groups in photocatalysis. We first provide an overview of the four typical 

approaches used to create composite materials based on cobalt sulfide in this work. Next, it has been 

talked about how cobalt sulfide-based cocatalysts can play a variety of roles in photocatalysis. Next, 

we describe the most recent developments about cobalt sulfide. 
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INTRODUCTION 

 

Dithiocarbamate Metal complexes are used in 

applications in Manufacturing, Agricultural Science, 

medication and Material study [1-4]. Nanoparticles 

of Sulfide metals hold main role in in many fields as 

dynamic applications as technologically innovative 

material such as infrared indicators [5]. photo based 

capacitors for energy transformation and storage 

purpose [6]. feelers [7]. illuminance materials [8] 

and innovative optic-electronic maneuvers [9]. In 

modern days, alteration metal dithiocarbamate 

composites have established unlimited deal of 

consideration because of the source of precursors 

[10] for the groundworks of nanoparticles of sulfide 

metals. 
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Investigational Sector 

Materials and equipment 

Chemical grade Reagents were acquired from profit-making sources and used. The combination of 

the composites was done under troposphere of Nitrogen. Diluters were cleansed rendering to typical 

techniques and dehydrated in advance whenever essential. Spectra of Infra-red was tested by an Avatar 

330 Nicolet in thermo-state Fourier Transform Infrared photometer based Spectroscopy. The 1H & 13C 

nuclear magnetic resonance NMR spectrum was chronicled proceeding Bruker - 400/100 Mega Hertz 

NMR spectroscopy on ambient temperature in CdCl3 diluter. Shimadzu – Europe Ultra Violet -1650 

personal Computer based dual beam visible- UV spectroscopy was utilized for recording the complexes 

of electronic spectra [11]. 

 

Investigations on Photocatalytic 

The activity of photocatalytic on Iron Sulfide of Cobalt and Sulfide were calibrated through 

deprivation on test sample of rhodamine-B & blueMethylene. All the test samples were set by means 

of purified water. Experimental on classic photocatalytic 0.2 grams of reagent was diluted with 60 ml 

of test Rhodamine-B solution’s contamination as 1.2 X 10-4 Moles which was preserved in the dark 

room for 35 minutes for adsorption–desorption equilibrium of dye [12]. The suspended photo-catalyst 

in test solution was illuminated by ultra-violet light from Mercury vapor desk lamp. Appropriate 

intermissions 5ml of aliquots was centrifuged and inhibited to eliminate reagent. Contamination of dual 

tint samples were found by UV based spectroscopy. 

 

Making of sulfide & iron sulfide of cobalt 

0.6 grams of both Cobalt Iron Sulfide & Cobalt Sulfide was mixed up with 25 milli-liters of 

triethylenetetraamine within a clinical container which was refluxed for 20 minutes. The precipitous 

gotten after filtered and washed by the solution of Methanol. Also analogous process was implemented 

in place of Iron Sulfide of Cobalt preparation [13]. 

 

CONSEQUENCES & CONFABULATION 

Activity of Photo-catalytic Process 

The performance activity of photocatalytic on Iron Sulfide of Cobalt & Cobalt Sulfide were estimated 

by means of deprivation of rhodamine-B & Methylene blue solutions. An experiment without catalysts 

demonstrated very small blue -methylene and rhodamine-B photo- degradation which indicated the 

selfactivity of methylene –photolysis process [14]. 

 

Rhodamine-B & blue- Methylene were minor underneath UV radiation. Deprivation was noted for 

subjecting into UV radiation as monitored by spectroscopic methodology [15]. The investigational 

outcomes were conveyed by the variation in comparative concentration of tints with radiation period 

and were displayed in Figure.1. 

 

This demonstrated the constant reduction in concentration of sampled solution of colorants in 

existence of both reagents with ultra violet rays’ radiation [16]. Subsequently radioactivity of 3 hours 

then the spectra suggested the 94 % and 95 % of decolourization of methylene blue in existence of 

Sulfide &Iron Sulfide of Cobalt correspondingly. In case of rhodamine-B, 81 % and 97 % degradation 

were observed in the occurrence of CoS & CoFeS in that order. This experiment specified that cobalt- 

iron sulfide revealed superior catalytic activity than that of cobalt sulfide [17]. Figure 2. 
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(a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)  

Figure 1. Absorbance spectral variations of blue -Methylene & Brhodamine by means of Cobalt 
Sulfide in Figure 1.a & 1.b and cobaltiron sulfide. 

 

 
 

 

 

 

 

 

 

 

  

 

 

            

Wavelength (nm) 

1.0 

(0 min) 

0.8 

0.6 
(30 min) 

0.4 (60 min) 

 

(90 min) 

 

(120 min) 

0.2 
(150 min) 

(180 min) 

0.0 

200 250 300 350 400 450 500 550 600 650 700 750 

Wavelength (nm) 

A
b
so

rb
an

ce
 

A
b
so

rb
an

ce
 



Cobalt-Iron Sulfide and Cobalt Sulfide of Cobalt –III Dithiocarbamate Hema et al. 

© STM Journals 2024. All Rights Reserved 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(d)  

Figure 2. Absorbance spectral variations of blue -Methylene & Brhodamine by means of Cobalt Sulfide 

in Figure 1.c & 1.d underneath ultraviolet light. 

1.0 

(0 min) 

0.8 (30 min) 

(60 min) 

0.6 
(90 min) 

0.4 
(120 min) 

(150 min) 

0.2 

(180 min) 

0.0 

450 500 550 

Wavelength (nm) 

600 650 

(0 min) 
1.0 

(30 min) 

 

0.6 (60 min) 

(90 min) 
0.4 

(120 min) 

0.2 
(150 min) 

(180 min) 

0.0 

450 500 550 

Wavelength (nm) 

600 650 

A
b
so

rb
an

ce
 

A
b
so

rb
an

ce
 



International Journal of Photochemistry and Photochemical Research 

Volume 2, Issue 1 

© STM Journals 2024. All Rights Reserved 5 

 

 

 

CONCLUSION 

These complexes have been exploited as only basis pioneers for making of Nanoparticles of Sulfide 

&Iron Sulfide of Cobalt. Activities of Photocatalytic on both nanoparticles were evaluated by 

decolourization of blue - Methylene & B-rhodamine in tested solution underneath ultraviolet light 

radiation. When compared to cobalt sulfide, cobalt-iron sulfide is demonstrated to accelerate the rate of 

photodegradation of harmful dyes. It was determined that this straightforward method might be applied 

to the synthesis of semiconductor nanoparticles with monometallic and bimetallic sulfides with varying 

morphologies, compositions, and characteristics from single source precursors. Lastly, the difficulties 

and future potential of cobalt sulfur-based photocatalysts are explored. It is anticipated that this review 

will be a helpful resource for developing high-performing composite photocatalytic materials based on 

cobalt sulfide for environmentally friendly solar-chemical energy conversion. 
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