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Highlights
MIC-DV was proposed for the determination of Cl, Br, and I by ICP-OES and ICP-MS in seeds.
MIC-DV is a low-cost alternative for sample digestion.
The proposed method is in agreement with the principles of green sample preparation methods.
MIC-DV combined with plasma-based techniques allows halogen determination in Brazil nuts and chickpeas.
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Resumo/Abstract
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In this study, microwave-induced combustion in disposable vessels (MIC-DV) was evaluated for the subsequent determination of Cl, Br, and I in Brazil nuts and chickpeas. Two samples of Brazil nuts and two samples of chickpeas were purchased from a local market in Santa Maria (RS). Initially, the samples were ground using a knife mill and then dried in an oven for 24 h at 60 °C. The MIC-DV method was optimized considering the following parameters: absorbing solution (6 mL of 50 mmol L⁻¹ NH₄OH), type (NH₄NO₃) and concentration (10 mol L⁻¹) of combustion igniter, sample mass (15–30 mg), and O₂ purge time (60 s). Reference values for Cl, Br, and I used during MIC-DV optimization were obtained after microwave-induced combustion (MIC) and analytes determination by ICP-MS. The proposed method (MIC-DV coupled with ICP-MS) was applied for the determination of Cl, Br, and I in Brazil nuts and chickpeas samples. The concentration of Cl, Br, and I ranged from 516 to 1189 µg g⁻¹, from 0.273 to 13.3 µg g⁻¹, and <0.023 µg g⁻¹, respectively. The limit of quantification of the proposed method was  17.1 ± 0.5 µg g-1for Brazil nuts and <8.3* for Chickpeas. This study demonstrates the potential of MIC-DV as a broadly applicable alternative sample preparation method for halogen determination.
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