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ABSTRACT 
Utilizing third derivative spectrophotometry, a sensitive and selective spectrophotometric technique 
using 2-Hydroxymethyl-5-hydroxy-γ-pyrone was investigated for the detection of neodymium (Nd) 
from rare earth concentrates (xenotime and monazite concentrates). The complex of neodymium (Nd) 
with 2-Hydroxymethyl-5-hydroxy-γ-pyrone (Koj) was studied in acidic and alkaline solutions (in the 
presence of cationic surfactant). The effect of different factors and reaction circumstances on the 
complex formation was studied. The calibration curve was linear for neodymium concentrations of 1 
to 100 µgmL-1. After five consecutive measurements, the relative standard deviation for determining 1 
µg mL-1 neodymium was determined to be 1.5. The method has been applied to Nd determination from 
xenotime and monazite concentrates, and the acquired findings were found to be highly equivalent to 
those obtained using traditional techniques. The Nd determination from xenotime and monazite 
concentrates had percentage errors of 4.48 and 3.4 percent, respectively. The molar absorptivity of 
the conventional and third derivative spectrum was 0.12×103 and 0.625×102 M-1 cm-1, respectively. 
The detection limit of the present method was 1µg mL-1. 
 

Highlights 
 
 Third-derivative spectrum for the determination of neodymium complex with Koj in the presence 

of CPC.  
 The effect of different factors and reaction circumstances on the complex formation was studied. 
 The method was highly selective for measuring of neodymium in rare earth concentrates in the 

presence of other REEs.  
 The calibration curve was linear for neodymium concentrations of 1 µg mL-1 to 100µg mL-1. 
 The relative standard deviation for determining 1 µg mL-1 neodymium was determined to be 1.5. 
 The molar absorptivity of the conventional and third derivative spectrum was 0.12×103 and 

0.625×102 M-1 cm-1, respectively.  
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