
Absorbance of Mixtures 
 

 

 

 

 

 

 

 

 

 

 

              

A  = 1 l c1 + 2 l c2 
 

A1  =  11 l c1 + 12 l c2     for 1 

A2  =  21 l c1 + 22 l c2     for 2 
              

 

    constituent 1   constituent 2 
          

A1

A2
 = 

11 12

21 22

 
c1

c2
  

 1

 2
     (l = 1 cm)  

              

 

A  =  
A1

A2
  and   c  =  

c1

c2
  

              

  =  
11 12

21 22

   A  =   c       (l = 1 cm) 

              

    column 1 column 2 

     

row 1 

row2 
   

11 12

21 22

    =  
11 12

21 22

 =  
6000 1800

1000 8000
 

              

Let c1 = 2.54x10
-5

 M and c2 = 0.86x10
-5

 M. What are the absorbances? 

A  =   c =  
11 12

21 22

 
c1

c2
 =  

6000 1800

1000 8000
 

2.54x10
-5

 M

0.86x10
-5

 M
 =  

 

A1

A2
 = 

6000(2.54x10
-5

) + 1800(0.86x10
-5

)

1000(2.54x10
-5

) + 8000(0.86x10
-5

)
 = 

0.168

0.094
 

              

-1
 A =  c        (l = 1 cm) 

 

( l)
-1

 A = c 
             

wavelength 

 (nm) 

1
, 

2
 (

M
-1

 c
m

-1
) 

1 

11 

21 12 

22 

2 

Constituent 1 

2.54x10
-5 M 

Constituent 2 

i j 

constituent 

8000 

6000 

4000 

2000 
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3   The Matrix Solution of Simultaneous Linear Equations: 
 

a1  =  M11 b1 + M12 b2 

a2  =  M21 b1 +  M22 b2  
             

a1

a2
  =  

M11 M12

M21 M22
 

b1

b2
 

             

a  = M b 

             

M
-1 

a  =  b 

             

M11 M12

M21 M22

-1

  =  
1

|M|
 

M22 –M12

 –M21 M11
  |M| = M11 M22 – M12 M21 

             

Let A1 =  0.168 and A2 =  0.094 with  l = 1 cm. Find the concentrations c1 and c2. 
 

A1

A2
  =  

11 12

21 22

 
c1

c2
   

0.168

0.094
 = 

6000 1800

1000 8000
 

c1

c2
 

             

| | = 6000(8000)-1000(1800) = 4.62x10
7
 

 

-1
 =  

1

4.62x10
7 

8000 –1800

–1000  6000
  = 

1.732x10
-4

–3.896x10
-5

–2.164x10
-5

1.299x10
-4  

 

             

 

c = 
-1

 A = 
1.732x10

-4
–3.896x10

-5

–2.164x10
-5

1.299x10
-4  

0.168

0.094
  =  

2.54x10
-5 

M

0.86x10
-5

 M
 

             

 

   The MINVERSE() function in Excel is particularly handy for finding inverses. 
 

 


