
Uranyl determination by colorimetry

Goal : Measure the concentration of UO2
2+ in an unknown solution 

by UV-Visible technic



PAR : 4-(2-pyridylazo) resorcinol

pKa2 : 12,3pKa1 : 5,6

PAR mono-anionique PAR di-anionique
PAR

pH 8 : complexe 1:1 with UO2
2+

- -

-



UV spectra



Beer-Lambert law

𝐴 = 𝜀𝑙𝐶 = 𝑙𝑜𝑔
𝐼0
𝐼

A : absorbance
ɛ : molar exctinction coefficient (L/mol/cm)
l : optical path (cm)
C : molar concentration (mol/L)
I : transimetted intensity
I0 : initial itensity



Protocol
 Preparation of the buffer solution of Ethanolamine (1,5g/10mL) dilute in water. 
pH is fixed to 8 in adding 3M HNO3

 PAR solution (0,2%) in water

 Preparation of calibration samples : 1mL of buffer solution, 0,4mL of PAR solution,
add UO2 to a concentration between 2,1µM to 63 µM from a Stock solution of 2,1 mM.
Complet to 10 mL in water

 UV-Visible measurement of the calibration sample

 UV-Visible measurement of the uknown solution



Calibration curve

0

0,5

1

1,5

2

2,5

3

0,E+00 2,E-05 4,E-05 6,E-05 8,E-05

A
b

so
rb

ca
n

ce
5

3
0

n
m

Uranyl Concentration (mol/L) 



Calibration curve

Usable area

0

0,5

1

1,5

2

2,5

3

0,E+00 2,E-05 4,E-05 6,E-05 8,E-05

A
b

so
rb

ca
n

ce
5

3
0

n
m

Uranyl Concentration (mol/L) 



y = 0,0428x
R² = 0,9811
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Unknown solution

Absorbance measured : 0,2625
Dilution factor for the sample preparation : 135 (74µL in 10mL)

Concentration : (0,2625/0,0428) x 135 = 845 µM = 0,85 mM

slope



Molar extinction coefficient of the Complex

𝐴 = 𝜀𝑙𝐶 = 𝑙𝑜𝑔
𝐼0
𝐼

y = 0,0428x
R² = 0,9811
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ɛ = 0,0428 x 106 = 42800 mol∙L-1∙cm-1 


