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Objectives: In this study, a solid phase extraction (SPE) procedure was developed for determination 
of trace levels of Cu2+ and Ni2+. Bacillus subtilis was used as biosorbent and it was immobilized 
on XAD-16. Critical parameters in SPE experiments were optimized. The optimized method was 
applied to real samples to preconcentrate Cu2+ and Ni2+ before their determination by inductively 
coupled plasma optical emission spectrometry (ICP-OES).

Materials and Methods: Concentrations of Cu2+ and Ni2+ were determined by inductively coupled 
plasma - mass spectrometry (ICP-OES) at wavelengths of 327.393 and 231.604 nm, respectively. 
Solid-phase extraction (SPE) experiments were performed on polypropylene column (1.0 cm×10.0 
cm). pH values of solutions was measured by digital pH meter. Certified reference tea sample 
was obtained from China National Analysis Center for Iron and Steel. Dry biomass powder (200 
mg) was mixed with 0.75 g of Amberlite XAD-16 and 7.5 mL of doubly distilled water and then, 
thoroughly mixed. 

Results: Effect of critical parameters such as pH, flow rate of samples, amount of Amberlite XAD-
16 and biosorbent, sample volume, eluent type, volume and concentration of eluent on column 
preconcentrations of Cu2+ and Ni2+ were optimized. Sensitivity of ICP-OES was improved as 
36.4 fold for Cu2+ and 38.0 fold for Ni2+ by SPE-ICP-OES method. Limit of quantitation (LOQ) 
were found as 0.7 and 1.1 ng/mL, respectively for Cu2+ and Ni2+. Concentrations of Cu2+ and Ni2+ 
were determined by ICP-OES after application of developed method. Relative standart deviations 
(RSDs) were found as lower than 4.9% for Cu2+ and 7.9% for Ni2+. Preconcentration factor was 
found as 40.0 in case of final volume was 5.0 mL

Conclusion: Sensitivities of conventional ICP-OES for Cu2+ and Ni2+ were improved as 36.4 and 
38.0 times for Cu2+ and Ni2+ by SPE-ICP-OES method. Method was validated through the analysis 
of certified reference tea samples. Result obtained from validation studies agreed with certified 
values for Cu2+ and Ni2+. Concentration of Cu2+ and Ni2+ in vegetable samples were determined by 
ICP-OES after developed method was applied. 
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