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F;. A .  Bamdi and A. R. Rogers, Department of Phmnacy, Heriot-Wtt University, 
79 Grassmaxket, Edinburgh, Scotland, U.K. 

h ul t rav io le t  and v i s i b l e  spectrophotcinetry, it is  customary t o  arrange tha.t the  
instrument reads zero a h o r M c e  (10% transmittance) w i t h  a reference c e l l  con- 
ta ining solvent o r  a 'reagent i n  the path of radiat ion and 'hen t o  replace 
the reference c e l l  by a. c e l l  c o n t d w  the sample and measure the  absorbance 
( A l ) .  Immediately before o r  aftsr these operations, a s imi la r  measurement should 
be made (A2)  with the Same l iqu id  (for  example, the solvent)  i n  both the ce l l s .  
The absorbance of the sample is calculated as A = A1 - 
The pmcedure would be simpler, quicker and cheaper i f  air were t o  replace the 
reference c e l l  containin@: l iquid,  but it i s  important t o  know whether such a 
change of technique would affect the accuracy (closeness t o  the  t rue  absorbance 
of the sample) and the precision (reproducibil i ty) of the measurement of A. 

lheoret ical ly  the  technique of measurement against a i r  should give an ident ical  
Vdue for A but the reproducibil i ty,  measured as the r e l a t i v e  standard deviation 
( t h a t  is, the coefficient of var ia t ion) ,  may be expected t o  increase s l ight ly ,  
as shown below. 

kt T represent the transmittance; A = - log T.  Let s represent the standard 
deviation of T. 
of the absorbing m a t e r i d  i n  the sample. kt C.V. of C represent the coefficient 
of var ia t ion of C. Let  

For s ingle  measurments of absorb-lnce, C.V. of C = - . 
For measurements of the difference between two absorbances ( A  = A1 - A2), 

Assume that  A i s  d i rec t ly  proportionaf t o  the concentration ( c )  

Tenresent the correla,tion coefficient of T, and T2. 

sr/T 
2 3 03 A 

2.303 (A1 - A2> 
Several hundred measurements of both A and T of various acidic  potassium di- 
chromate solutions at d i f fe ren t  values of A at one wavelength (350 m)  against a 
reference c e l l  containing water end against air i n  a Unicam SF500 spectmphoto- 
meter indicate tha t  s i s  approximately independent of ? and tha t  r i s  about O*e5. 
It appears tha t  there is l i t t l e  difference i n  precision i f  T i s  measured rather  
than A .  

It is well known t h a t  for single  measurements of absorbance, C.V. of A (which is 
d i rec t ly  moaortional t o  C.V. of C )  has a minimum v-lue at A = 0.434 ('i'wyrnar, and 
Lothian, 1 Q 3 3 ) ;  i t  is only about lo$ greater  f o r  values of A from 0.3 to  0.6. For 
measurements of the difference between two absorbances, with r = O * @ ,  the minimum 
value of C.V. of C i s  a t  A = 0.302, whatever the individual values of A1 and A2, 
and it is  only about 10% grea ter  f o r  values of A from 0.2 to 0-5 .  

A t  f ixed A, C.V. of C increases as 5 increases, 
ventional technique of measurement against a reference c e l l  containing solvent, 
with subtraction of a ' ce l l  blank'. \hen measurement i s  made against a i r ,  the 
value of A2 is i r  the range 0.03 t o  0-05 f o r  common solvents i n  glass o r  s i l i c a  
ce l l s ;  the resul t ing r e l a t i v e  increase i n  C.V. of C i s  about 10%. 

Ve recommend thpt analysts should seriously consider the advantages of measuring 
absorbances (A1 and A 2 )  against a i r  ra ther  than against a reference c e l l  contain- 
iq a l iauid.  'The r e s u l t  (A1 - A 2 )  i s  the same and the coefficient of var ia t ion 
of a h o r b n c e  (and therefore of concentration) i s  increased only a l i t t l e .  
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A i s  close t o  zero i n  the con- 
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