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In this research, we have introduced a simple method for preparation of an 

optical chemical sensor for the determination of cobalt(II) ion in aqueous solution 

based on immobilized disodium-1-nitroso-2-naphthol-3,6-disulphonate or nitoso-R 

salt in a modified chitosan film.  High molecular weight chitosan was chosen to use 

as a sensor matrix and its structure was modified with epichlorohydrin to enhance the 

stability of the film in aqueous solution.   

In the presence of cobalt(II), color of the sensing film changed from yellow to 

reddish orange as a result of complex formation between cobalt(II) and nitoso-R salt.  

Absorbance measurement of the complex was made at 525 nm.  An optimum 

response of the sensing film to cobalt(II) was obtained in phosphate buffer solution of 

pH 5.0 and the soaking time of 15 min.   

Linear calibration curves over cobalt(II) concentration ranges of 1-60 ppm 

and 35-400 ppb were obtained with 3.0 and 300 mL solution, respectively.  The limit 

of detection of 0.82 ppm was obtained with 3.0 mL solution and that of 12 ppb was 

obtained with 300 mL solution.  Two major interference for the sensor are copper(II) 

and nickel(II).  The sensing film exhibited good stability for two months and high 



 III 

reproducibility.  The sensing films were also applied for the determination of 

cobalt(II) in water samples with satisfactory results. 
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