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A usage of a commercial in–spray chamber hydride generator, Multi–mode Sample Introduction System (MSIS) as an interface between high performance liquid chromatography 
and inductively coupled plasma optical emission spectrometry (HPLC–MSIS–ICP OES) is presented. The optimization of hydride generation in MSIS and chromatographic run 
(using anion–exchange HPLC column with phosphate buffer as a mobile phase) were carried out compositely. Within 400 s of a single analysis, the method allowed to determine 
three arsenic forms: As(III), As(V) and dimethylarsinate (DMA) with satisfying limits of detection (2.1–7.0 µg L–1) and precision (2.7–5.7%). Recovery for standard addition method 
was high and acceptable (95–106%). The described method was used for environmental and food samples analyses. Besides of the mentioned hyphenated technique, 
perspectives of other optical systems are presented. Full results were presented in Proch & Niedzielski, Talanta, 208 (2020) 120395 and Proch & Niedzielski, Analytica Chimica 
Acta, 1147 (2021), 1–14.  
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Table 1. Operating parameters of HPLC-MSIS-ICP OES with analytical 
figures of merit and standard addition recoveries  

Fig 1. Optimization of plasma gas flow rate and NaBH4 
concentration 

Fig 2. Optimization of HCl concentration 

Fig 3. Optimization of mobile phase concentration Fig 4. Typical chromatograms obtained under optimal conditions 

Table 4. The content of As species in yerba 
mate (Ilex paraguariensis) [µg kg–1] 

Table 3. The content of As species in part of 2 years old common 
oaks (Quercus robur) [µg kg–1] 

Table 2. The content of As species in soils located in the proximity  
of industry wastes disposal site [mg kg–1] 

Sample preparation: Accurately weighted 1.00 (±0.01) g of a dry sample was placed in polyethylene test tube. 8 mL of 1 mol L–1 phosphoric acid (H3PO4) was added to each 
sample and the ultrasound assisted extraction was conducted by 30 min at ambient temperature. Subsequently, samples were filtered using a paper filter, which had been 
washed with 200 mL of high–pure deionized water and 20mL of mobile phase (phosphate buffer). Extracts were neutralized with a few drops of 15 mol L–1 NaOH to obtain 
optimal pH (6.0-6.5) and filled up to 10 mL with phosphate buffer. Samples were determined rapidly after the preparation. 

Conclusions: The usage of MSIS, as an interface between HPLC and ICP OES allows to perform simultaneous determination of three speciation forms of arsenic: As(III), As(V)  
and DMA. Considerably low LODs make the described method a useful analytical tool. The results provide a good perspective for further studies including a separation  
of different volatile hydride forming elements (e.g. Se, Sb, Ge) and the dual–mode application for a separation and a determination of non–hydride forming elements.  
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