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Beer’s Law and Concentration:
Determination of Allura Red in 

Mouthwash

Experiment 9
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Absorption and Emission

Molecular Absorption and Emission
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Molecular Spectra
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Absorbed vs. Observed
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Allura Red
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Absorption is random

Photons collide with molecules
Certain probability of absorption

Transmittance, T
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Transmittance and Pathlength
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Transmittance and Pathlength
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T and Pathlength
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b in power

Concentration

# photons absorbeddepends on # molecules in path
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Transmittance and Concentration
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bc in power
pathlength and concentration

Molar Extinction Coefficient, e
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b, c, and e
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Part 1 Spectral Profile of Allura Red, l max

Use stock solution (record conc.) cstock

Record %T , 400 – 700 nm %T

� 10 nm intervals near l max

� 20 nm intervals elsewhere
Record cell width, b = pathlength b

Calculate A A

Plot A vs. lll l

Determine lll l max lll l max

Part 1:   l max

�

 �

 �

 �


lll l ����

����������
"����������
	

���
	��

���

3���� lll l 2&	�	

4"������2	��

�����&�'&	��

������������
������
��� �
�����
���


*&�������
�

���
����
+



11

Spectral Profile
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Part 2 Absorbance for Various Concentrations

Stock solution, 4 dilutions, and blank
n1 = n2

M1
. V1 =    M2

. V2

Determine %T at lll l max for each %T
Calculate A A

Plot A vs.conc(Beer’s Law plot)

Slope= eeeeb eeeeb
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Part 2 Concentrations
-�&�
�?� ������I��
���� � E :�E)EE���
����
���

-�����?� E)EE2%�
����
���
� � G:�0 ×-E7G�

0�
��������;��
���& �J�

� (0×-E7G�+*2G)EE��	+�:�*� -+*GE)EE��	+� � - :�2 ×-E7G�
� *2×-E7G�+*2G)EE��	+�:�*� 2+*GE)EE��	+� � 2 :�- ×-E7G�
� *-×-E7G�+*2G)EE��	+�:�*� H+*GE)EE��	+� � H:�G×-E75�
� *G×-E75�+*2G)EE��	+�:�*� 0+*GE)EE��	+� � 0 :�2 ×-E75�

MsolutionL
solutiong

redallurag
redalluramol

solutiong
redallurag 5

001.0
1

42.496
1

100
002.0 104%002.0 -´=´´=

diluteedconcentratdilutediluteedconcentratedconcentrat n nVMVM =�´=´  

Beer’s Law
e;& �����
��

( )

xm×=

×=

-=

y  

c� b A

  TlogA

A-- === 1010
%100

%T
T � bc

��"
���




13

Beer’s Law Plot
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Beer’s Law Plot example
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Part 3 Allura Red Concentration in Mouthwash

Use 1:25 dilution

Determine %T at lll l max %T
Calculate A A
Measure b b
Find concentration, c c
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b
A

c
e
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Report
Abstract
Data/Results
Sample calculations including:

� Absorbance from transmittance
� Dilution
� Slope and extinction coefficient
� [Allura red]cuvetteand [Allura red]mouthwash

� # allura red molecules in 1 mL mouthwash

Discussion/review questions


