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Abstract 

A new method has been developed for trace separation/preconcentration of cadmium ions using 

pyridine-functionalized magnetic nanoporous silica material (called Py-Fe3O4@MCM-41) as a 

new magnetic sorbent and their determination by flame atomic absorption spectrometry (FAAS). 

The Py-Fe3O4@MCM-41 sorbent was characterized by thermogravimetric analysis, differential 

thermal analysis, transmission electron microscopy, Fourier transform infrared spectrometry and 

X-ray diffraction. The modified Fe3O4@MCM-41 can be easily separated from an aqueous 

solution by applying an external magnetic field. Effects of pH, amount of functionalized 

Fe3O4@MCM-41, extraction time, type and quantity of eluent, desorption time, and interfering 

ions on the extraction efficiency were evaluated and optimized. Under the optimized conditions, 

the detection limit and relative standard deviation was 0.04 μg L
-1

 and 2.9 %, respectively and 

the maximum adsorption capacity of the synthesized sorbent for cadmium ions was 154 mg g
-1

. 
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