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Analytical features

Detection limit (ng) 0.05

Quantification limit (ng) 0.2

Intra-day precision (%) (n=10) 2.4

Inter-day precision (%) (n=5) 3.2

Sample volume (mL) 1-50

Resin durability (Injections) 130

Preconcentration volume (mL) 50

Preconcentration Factor 8.3

Sensitivity (114Cd, CPS ng−1) 256.1

Linear working range (ng) 0.2-100

Coefficient of determination (R2) 0.9993

Extraction throughput a (h-1) 1.6-9 h-1

Figure 1. LOV-MSFIA system for cadmium extraction and preconcentration. Central conduit
(CC), external solenoid valve (V), holding Coil (HC), Reaction Coil (RC), syringes (S1, S2).
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CONCLUSIONS

A fully automated extraction and preconcentration LOV-MSFIA method has been

developed for cadmium determination using ICP-MS as detection technique. The

present analytical methodology was successfully applied to the determination of trace

levels of cadmium in different commercial tobacco samples.

Main features of the developed method are the fully automation of the

isolation/preconcentration procedure, including the automatic on-line replacement of

the microcolumn; a low detection limit at ultra-trace levels and high precision in

handling volumes of sample and reagents used. In addition, with the proposed

automated system ICP-MS limitations to analyze cadmium are overcome, enlarging the

good performance of the ICP-MS and improving its selectivity and sensitivity.

A

a Depending on the sample volume to preconcentrate.
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Sample* Added Cd (ng) Found (ng) Recovery (%)

Pueblo 0 31.2±0.4

26 58.0±1.0 103

Camel 0 37±0.1

21 56±0.8 90.5

Philip Morris 0 31.2±2.7

25 54.0±1.2 91.2

Gold Copot 0 27.4±0.9

25 51.0±0.4 94.4

Marlboro 0 29.4±0.8

25 52.9±0.1 94

Tobacco Plant 0 8.70±0.2

25 35.5±0.3 107

Sample* Certified value (mg kg-1) Found  (mg kg-1)**

CRM (DORM-2, NRC) 0.043 ± 0.008 mg kg-1 0.0480 ± 0.0005 mg kg-1

Sample Analysis

*Results are expressed as average ± standard deviation (n=3).
**The t-test of comparison of means revealed no significant differences at the 95% confidence level.
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