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APPLICATIONS
1. Detection of Impurities

UV absorption spectroscopy is one of the best methods for determination of impurities in organic molecules. Additional peaks can be observed due to impurities in the sample and it can be compared with that of standard raw material. By also measuring the absorbance at specific wavelength, the impurities can be detected. Benzene appears as a common impurity in cyclohexane. Its presence can be easily detected by its absorption at 255 nm.

2. Structure elucidation of organic compounds
UV spectroscopy is useful in the structure elucidation of organic molecules, the presence or absence of unsaturation, the presence of hetero atoms. From the location of peaks and combination of peaks, it can be concluded that whether the compound is saturated or unsaturated, hetero atoms are present or not etc.
3. Quantitative analysis
UV absorption spectroscopy can be used for the quantitative determination of compounds that absorb UV radiation. This determination is based on Beer’s law which is as follows.
A = log I0 / It = log 1/ T = – log T = abc = εbc 
Where ε is extinction co-efficient, c is concentration, and b is the length of the cell that is used in UV spectrophotometer.


Other methods for quantitative analysis are as follows:


     a. Calibration curve method
     b. Simultaneous multicomponent method
     c. Difference spectrophotometric method
     d. Derivative spectrophotometric method

4. Qualitative analysis
UV absorption spectroscopy can characterize those types of compounds which absorbs UV radiation. Identification is done by comparing the absorption spectrum with the spectra of known compounds. UV absorption spectroscopy is generally used for characterizing aromatic compounds and aromatic olefins.

Spectrophotometric titrations

Generally, in normal titrimetric methods, the equivalence point of a reaction is visually detected by the colour produced by an indicator (as in acid-base titrations etc.) or by the colour of the reactant (permanganate etc). Such titrations give results within one per cent accuracy. In titrations, if the colour change is gradual or the colour change does not contrast sharply, accurate results are not obtained. All such problems can be overcome if photometric or spectrophotometric titrations are carried out.
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                                        Figure 7.1: Spectrophotometric titrations

In spectrophotometric titrations, a spectrophotometer is used to determine the equivalence point. The method consists in placing the titration vessel directly in the path of the light of the instrument. The absorbance of the solution is then determined after adding titrant and a plot of absorbance as a function of the volume of the tritrant is made. When the titration is complete, the titration curve is made of two straight lines. The intersection of the two lines is the equivalence point. This is similar to amperometric and conductometric titrations. If on the other hand, the reaction is incomplete, there is an appreciable curvature in the region of the equivalence point. In such a case, extrapolation of the two linear segments of the curve to their intersection gives the equivalence point volume.

 Explanations of the curves A to D in Fig. 19.1.

Curve A is typical of a case when only the titrant absorbs. A typical example is the titration of arsenic (III) with bromate-bromide. In this case, the absorbance readings are taken at the wavelength where bromine absorbs. As long as arsenic (III) remains in the solution, the absorbance remains unchanged as the product does not absorb in that region. When all the arsenic (III) has reacted with the titrant, there is increase in absorbance due to colour of the titrant (bromine). 

(ii) Curve B is typical of a case in which only the product of the reaction absorbs. An example is the titration of Cu (II) with ethylene diaminetetracetic acid (EDTA). The titration is carried out at a wavelength 745 nm, since at this position only the Cu-EDTA complex possesses a much greater absorption compared to copper (II) solution alone.
 (iii) Curve C is characteristic in case where only the substance being titrated absorbs. An example is the titration of p-toluidine in butanol with perchloric acid at 290 nm. At 290 nm p-toluidine absorbs sharply where as perchloric acid does not absorb in this region. As soon as the whole of p-toluidine has reacted with perchlore acid, the absorbance becomes constant after the equivalence point.
 (iv) Curve D is characteristic of cases when a coloured analyte is converted into a colourless product by a coloured titrant. On additon of titrant, the colour of the analyte starts fading because of the formation of a colourless product. After the equivalence point, the absorbance rises again due to the colour of the titrant.
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