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Spectrophotometry, as the name advocates, is the study of the change in the intensity of light upon 
its interaction with matter.1 This change can be correlated to the analyte concentration. Therefore,  
it is an useful analytical technique. Spectrophotometry is one of the ancient yet modern technique that 
finds extensive applications. The most important aspect of the technique is the need for continuous 
calibration and validation of both the method as well as the detector. Apart from using it as an analytical 
technique, spectrophotometry can be used to gain insight regarding different systems that are being 
investigated. The ongoing research generates new approaches to make the technique more efficient. 
The first approach is the derivative spectrophotometry which is used to obtain qualitative and quantitative 
information from unresolved peaks by distinguishing very small variations between the spectra. This 
also leads to enhancement of spectral resolution. Another approach is the use of mean centring of 
the spectra. Both these approaches can be used without any prior separation of the sample mixture.  
A substantial number of divergent studies have been carried out. Prior to the analysis, we can see how 
the technique is used to gain interesting aspects of a particular study. During the sorption of methylene 
blue onto nanocomposite, the interesting changes of the dye structure occurring could be easily 
evaluated.2 Determination of various species has been studied. Spectrophotometric determination of 
lead using Inorganic–organic Ag-Rhodamine 6G hybrid Nano rods “Turn on” sensors was developed.3 
Determination of important constituents like salt in iodate and EDTA in detergent have been carried 
out with a high degree of selectivity and sensitivity4 The use of spectrophotometer as flow detectors 
makes liquid chromatography (LC) and flow injection analysis (FIA) system useful. The applications 
of FIA have been highlighted in earlier paper.5 The studies of alpha nitroso beta naphthol complexes 
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of transition metal ions using FIA and LC has been reported.6 FIA could be used to determine very low 
concentrations of cobalt while LC studies revealed the presence of isomeric forms of cobalt chelate. The 
kinetics and stability of metal complexation has been studied under stop flow conditions using FIAS system.7 
It is revealed that the pH played a vital role in sensitivity of determination and there is a possible existence 
of cation-cation complexes in solution. FIAS has been used for determining trace level iron without8 and 
with uranium matrix separation.9

Apart from studies in aqueous samples, UV-VIS spectrophotometer can be used to measure transmittance & 
reflectance of solid samples. This technique is known as reflectance spectrophotometry and it gives various 
interesting results. From UV-Visible spectra, the water clusters present in Nafion ionomer membrane could 
be identified.10 Further the effect of different experimental conditions on the membrane structure was also 
clearly shown. Spectrophotometric evaluation could also be used to understand the nature of interaction 
between the nanosorbent and dye during the sorption of dye on nanoparticles.11 Another important application 
of spectrophotometry is its use in characterization of solid-state nuclear track detectors (SSNTDs). SSNTDs 
are extensively used in nuclear fuel characterization. These samples were evaluated to understand the 
various changes in the sample structure.12

Thus, it is seen that spectrophotometry is very simple yet a powerful technique for analysis of various kinds 
of systems. It also helps in revealing interesting aspects of the studies being carried out.

References

1.	 W.  Frenzel and Ian D. McKelvie, Chapter 12 - Photometry, Ed(s): S.D. Kolev, Ian D. Mckelvie, 
Comprehensive Analytical Chemistry,Elsevier, 54 (2008) 311-342

2.	 Jayshree Ramkumar, Jerina Majeed and S.Chandramouleeswaran, Insight to sorption mechanism 
employing nanocomposite: Case study of toxic species removal, Microporous and Mesoporous 
Materials Microporous and Mesoporous Materials 314 (2021) 110858.

3.	 A.K. Tyagi, Jayshree Ramkumar and O. D. Jayakumar, Inorganic–organic Ag-rhodamine 6G hybrid 
nanorods: “Turn on” fluorescent sensors for highly selective detection of Pb2+ ions in aqueous 
solution, Analyst, 137 (2012) 760-764

4.	 Jayshree Ramkumar, Synthesis and characterization of lanthanum chloranilate complex: application 
to spectrophotometric determination of anions. Talanta. 2006 Jan 15; 68(3):902- 907.

5.	 Jayshree Ramkumar J. Flow Injection Analysis: An evergreen Technique in Modern Analytical 
Chemistry. Oriental J. Phys. Sci. 2019; 4(2) DOI:http://dx.doi.org/10.13005/OJPS04.02.01

6.	 Jayshree Ramkumar and S. Chandramouleeswaran S. Metal ligand complexes of alpha nitroso beta 
naphthol. MOJ Biorg Org Chem. 2(2018)159-161

7.	 S.Chandramouleeswaran, Jayshree Ramkumar Insight of Spectrophotometric Determination Using 
4-(2-Pyridylazo)-Resorcinol: Application of Stop Flow Injection Analysis, Der Chemica Sinica,  
9 (2018) 605-608

8.	 S Chandramouleeswaran and Jayshree Ramkumar, (2017) Flow injection analysis of iron in presence 
of uranium. Int. J. Anal. Tech 3(1): 1-5. DOI: http://dx.doi.org/10.15226/2577-7831/3/1/00112

9.	 S. Chandramouleeswaran and Jayshree Ramkumar, On-line preconcentration and determination of 
iron by flow injection analysis in nuclear fuels, J. Radioanal. Nuc. Chem. 318 (2018)  2073–2077 

10.	 Jayshree Ramkumar, S.Chandramouleeswaran, M.Basu, and K.V, V. Devi Insight of Interactions 
during Uptake and Permeation in Nafion Ionomer Membrane. J. Membr. Sci. Res., 4 (2018). 85-92

11.	 D.Dutta, A. Mathur, Jayshree Ramkumar and A.K. Tyagi, Sorption of dyes and Cu (II) ions from 
wastewater by sonochemically synthesized MnWO4 and MnMoO4 nanostructures. RSC Adv.  
4 (2014) 37027-37035

12.	 Jayshree Ramkumar, K.Vrinda devi and S.Chandramouleeswaran, Investigative Studies of alpha 
Irradiated PADC films: Application to plutonium sources, J.Radioanal. Nuc. Chem. 314 (2017) 
2317–2326


