




Deviations from the Beer Lambert law 

Protonation/deprotonation can be supressed by carrying out 
analysis in	



strongly acidic	



strongly basic	



buffered media	


Calibration plot for 2,4,6-trichlorophenol 	


(pKa = 6.5)	



Curve 1 is in 10% ethanol at 245nm	



Curve 2 is in 0.1M HCl at 245nm	
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Effect of pH on spectra 

If a compound has an ionisable group which contributes n or π 
electrons to the chromophore (i.e. is an auxochrome), spectra of 
the two forms will be profoundly different	



Benzoic acid - MAJOR CHANGES	



The pH at which one form dominates over the other depends on 
the pKa of the compound	
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Aniline - MAJOR CHANGES	



Phenyl acetic acid - MINOR CHANGES	





Effect of pH on spectra 

If buffers and strongly acidic/alkaline media cannot be used, there is 
an alternative	



For spectra run at different pH values, there is a wavelength where 
the absorbances of both ionised and unionised forms is the same	
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Absorbance at the isosbestic 
point or wavelength does not 
depend on pH of the 
solution	



Reliable measurements at 
this λ can be made without 
buffers or pH control	



As the isosbestic point is 
often not close to λmax, 
sensitivity may be lowered 	



Benzoic acid in HCl and NaOH	







Equations will be constructed using the assumption that the 
absorbances of the two components in the mixture are additive. 
Two equations should given with concentrations of A and B as 
unknowns. They should be solved simultaneously to give 
concentration of A = 1.50x10-4 moldm-3 and concentration of B 
= 2.00x10-3 moldm-4.	



Amix (at lambda1) = Sum of contributing absorbances	



Amix (at lambda1) = Absorbance due to A + that due to B	



Amix (at lambda1) = εAλ1.cA.l (due to A) + εBλ1.cB.l due to B	





1.458 = 8400 CA + 990 CB	



Multiply the top equation by (6200/990)	



7.870 = 52466 CA	



1.261 = 140 CA + 6200 CB	



9.131= 52606 CA + 6200 CB	



Subtract the 2nd equation from this 	



CA = 1.50x10-4M	



Subsuituting this into either the 1st or 2nd equations gives	


1.458 = (8400 x 1.50x10-4) + 990 CB	



So 990 CB= 1.458 – (8400 x 1.50x10-4)	


CB = 2.00x10-4M	




