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34.4 Tllustrative Examples
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A few illustrative examples will advance the appreciation of
Lambert-Beer's law and will acquaint the student with calcula-
tions based on it.

Example 34-1. The transmittance of a sample is 30.0%. What is its
absorbance?

4 -k,g,}/%-lng%-} log30 = 2 - 1477 = 0.523

Example 342. A sample shows an absorbance of 0.70. What s the
transmittance and per cent transmittance?
~logT = 4 = 0.10
T = 100 = 0% = 10%% x 107! = 20 x 107 = 020
%T = 020 x 100 = 20%

Example 343, A solution containing 2.5 mg per 100 ml of a light-
absorbing solute of formula weight 200 shows a transmittance of 20%
when measured in a cell with a light path of 1.0 cm.

(a) Calculate the absorptivity of the solute.

_log 22
0g T 8 65
a [—— . M
be 10 x 25 x 107 x 10
for

‘conversion for conversion
ofmgtog * of 100mlto I lter
o o020 070 . 10 ggiiters/grem
25x 107 25x 107 25
(5) Calculate the molar absorptivity of the solute.
25
Cu 25
6 % 100
20
_ zlogT _ "5 00 _ 070 x 200 x 10°
oC 25 25
10X 350 5 106
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= 56 x 10°liters/mole-cm

‘The resuit can also be obtained immediately by multiplying the
value found for the absorptivity by the formula weight:

28 x 200 = 5.6 x 10*liters/mole-cm

What per cent transmittance will be observed when the solution
is measured in a 2.0-cm cell?

For the 1.0-cm cell, by Lambert-Beer's law
~10g0.20 = a x 1.0 x ¢
and for the 2.0-cm cell,
—logT =ax20x¢
Division of one equation by the other yiclds

1o
20

log7 = 2.0 x 10g0.20 = 2.0 x (0.30 = 1) = 20 x (~0.70) =
~1.40. Hence,

T =107 = 10°0-2 = 40 x 107 = 0.040

and

%UT = 40%
Itshould be noted that doubling the length of the light path does
7ot halve the transmittance, because of the logarithmic relation-
ship existing between C'and 7. It s the absorbance that is directly
proportional to the light path.

Since the path length is here simply an integer, as
tice, the calculation may be simplified.

As previously established, |
IogT = 2.0 x 10g0.20

common prac-

Hence,
log 7 = log(0.20)2°
and
T = 0.20%° = 0,040
or
%T = 40%
‘What absorbance will be obtained when 0.50 mg of the solute s

present in 500 ml of solution and the measurements are per-
formed in a 3.0-cm ceil?

The absorptivity has been calculated in part (2). The concentra- |
tion hereis

00 % 107 103 . 0010g/liter
300
Hence,
A = abe = 28 x 30 x 0010 = 034





