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Sample introduction remains as a critical step in analytical methods associated to inductively 

coupled plasma mass spectrometry (ICP-MS). The search for a straightforward technique that 

would allow analyte/matrix separation prior to detection has led to photochemical vapor generation 

(PVG) systems that could be coupled to ICP-MS. PVG relies on the formation of volatile species 

of ionic analytes in solutions containing (typically) low molar mass carboxylic acids upon UV 

irradiation. Our group has focused on PVG using a simple photoreactor assembled using two 40 

W UV lamps emitting at 257 nm, on top of which a quartz capillary with a capacity of 6.5 mL is 

positioned. Acetic and formic acids, either individually or mixed in concentrations that range up 

to 40%, were evaluated for their efficiency in forming volatile species of elements such as Ni, Co, 

Fe, Hg and Te and also Au, Pd, Pt, Rh and Ir. The former group of elements benefited from a 

mixture of acetic and formic acid at 15% v/v each, whereas the noble metals were photochemically 

derivatized using formic acid individually. With flow through lamps, which offer the possibility 

of higher irradiation efficiency and a 185 nm photon beam, bromide and bromate could both be 

transferred (as a bromine compound) to the gas phase efficiently. Metallic sensitizers, such as Pt2+ 

or Cu2+, increased overall photochemical efficiency for the analytes, likely due to the formation of 

bromo-complexes and charge/atom transfer processes. Osmium subjected to PVG resulted in a 

species that remains to be identified. Up to now, one of the main goals of PVG is to produce a 

robust method, capable of surpassing effects such as reaction suppression by concomitant species, 

particularly oxygenated anions. The results obtained for a varied set of samples, including oily 

sludge leachates, seawater, biodiesel, digested biological tissues and alcoholic beverages, will be 

discussed. Overall, PVG proved effective for the formation of volatile species of the investigated 

analytes and it is, therefore, an interesting alternative to provide analyte-matrix separation.  

 

 

 


