
Spectro-chemical methods



Spectrochemical methods

Visible spectrometry is one of the 

most widely used methods of 

analysis. It is very widely used in 

clinical chemistry and 

environmental laboratories 

because many substances can be 

selectively converted to a colored 

derivative .



In spectrometric methods, the 

sample solution absorbs 

electromagnetic radiation  

from an appropriate source, 

and the amount absorbed is 

related to the concentration of 

the analyte in the solution.



A solution containing copper 

ions is blue because it absorbs 

the complementary color yellow 

from white light and transmits 

the remaining blue light.



T h e E l e c t r o m a g n e t i c  

S P E C T R UM

Wavelength, frequency, and 

wave number are interrelated 



The wavelength, l, is the 

distance between equivalent 

points on the wave

train,



The frequency, v, is the 

number of cycles of radiation 

passing a point in space

per second. It is expressed as 

s-1, or hertz (Hz).



The above definitions show that 

the relation between these 

quantities is:

Sometimes the wavenumber, n

, is used where





The relationship between the 

wavelength and frequency is 







Wavelengths in the ultraviolet 

and visible(UV-Vis) regions are 

on the order of nanometers. 

In the infrared region(IR), they 

are micrometers, but the 

reciprocal of wavelength is often 

used (wave numbers, in cm-1 ) 



Electromagnetic radiation 

possesses' a certain amount of 

energy. The energy of a unit of 

radiation, called the photon, is 

related to the frequency or 

wavelength by







The ultraviolet region extends 

from about 10 to 380 nm, but 

the most analytically useful 

region is from 200 t o 380 nm, 

called the near-ultraviolet or 

quartz UV region.



Below 200 nm, the air absorbs 

and so the instruments are 

operated under a vacuum; 

hence, this wavelength region is 

called the vacuum-ultraviolet 

region.



The visible (Vis) region is actually 

a very small part of the 

electromagnetic spectrum, and it is 

the region of wavelengths that can 

be seen by the human eye, that is, 

where the light appears as a color. 

The visible region extends from the 

near-ultraviolet region (380 nm) to 

about 780 nm.





A qualitative picture of the absorption of 

radiation can be obtained by considering the 

absorption of light in the visible region.

We " see " objects as colored because they 

transmit or reflect only a portion of the light 

in this region. When polychromatic light (white 

light), which contains the whole spectrum of 

wavelengths in the visible region, is passed 

through an object, the object will absorb certain of 

the wavelengths, leaving the unabsorbed 

wavelengths to be transmitted. These residual 

transmitted wavelengths will be seen as a color.

How the matter interact with light



This color is complementary to 

the absorbed colors. In a similar 

manner, opaque objects will 

absorb certain wavelengths, 

leaving a residual color to be 

reflected and "seen."



As an example, a solution of 

potassium permanganate 

absorbs light in the green region 

of the spectrum with an 

absorption maximum of 525 nm, 

and the solution is purple.









Before After

Absorption/Excitation
A photon is absorbed, the electron goes to 

an excited state.

photon





UV-visible spectrometer

A ultraviolet and/or visible 

light source is used

A lens focuses the 

light  on a prism
The prism separates the 

light into its different 

wavelengths

A slit separates out a 

certain wavelength
The light 

intensity is 

measured before 

the sample

The light intensity 

is measured after 

the sample

Absorbance A(v) = 

log10

I0(v)

I(v)



Absorption Spectrum

http://www.cbu.edu/~jvarrian/122/absspex.html http://www.biologie.uni-hamburg.de/b-online/e24/3.htm

• Can be a plot of transmittance or Absorbance versus 
wavelength

• Transmittance graph shows a dip at the absorption frequency

• Absorbance graph shows a peak at the absorption frequency

http://www.cbu.edu/~jvarrian/122/absspex.html
http://www.biologie.uni-hamburg.de/b-online/e24/3.htm


Chromophore 
• Functional group of atoms that absorb 

electromagnetic radiation usually in the UV or 
visible region

• Responsible for the color of a molecule

• The molecules color is the complementary of 
whatever wavelength the chromophore absorbs

• Example: absorption of 420-430 nm light makes 
the molecule yellow

http://www.cem.msu.edu/~reusch/VirtTxtJml/Spectrpy/UV-Vis/spectrum.htm

http://www.cem.msu.edu/~reusch/VirtTxtJml/Spectrpy/UV-Vis/spectrum.htm


Quantitative Calculations
The fraction of radiation absorbed by a solution 

of an absorbing analyte can be quantitatively 

related to its concentration.

Beers law — relating the amount of 

radiation absorbed to concentration  

The amount of monochromatic radiation 

absorbed by a sample is described by the' 

Beer - Bouguer – Lambert law, commonly 
called Beer ' s law.













































Thank for your attention


