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The recent developments of ICP-MS-MS (Agilent 8900) 

technique coupled with a laser ablation (Photon Machine 
Excimer 193 nm) allows in situ analyses of halogens and 
many other volatile elements in geological material. 

Chlorine (Cl), bromine (Br) and iodine (I) are directly 
measured in minerals or glasses (residual glass or melt 
inclusions) of natural systems, with beam sizes as low as 20 
µm. The LA-ICP-MS/MS technique has many advantages 
compared to classical LA-ICP-MS for analyzing trace 
elements in geological material and that have numerous 
isobaric interferences. 

Plasma produced by laser ablation strongly reduces the 
isobaric interferences due to the production of oxides and 
double charged ions, (2) The MS/MS mode with no gas in the 
reaction cell, compared to single quadrupole mode (MS), 
strongly improves the mass resolution, reduces the polyatoms 
interferences and increases peak/background ratios of many 
elements due to the double M/ Z selection, (3) The use of 
collision or reaction gases (e.g. He, H, N2O) in the reaction 
cell bracketed by the two quadrupoles, allows very selective 
suppression of interfering species through selective reactions 
(as the production of ClH+ and ClH2+ using H2). In addition 
reaction or collision gas in cell, focuses the ion flow and 
improves the signal intensity. 

It is shown that this technique allows in situ analyses of 
Cl, Br in almost the whole composition range of geological 
material at a good precision. Analytical improvements for low 
I contents (<100pb) are necessary. Many other trace elements 
as Li, Be and B can also be measured with this technique 
simultaneously with halogens (applied on BHVO-2G, BIR-
1G and BCR-2G, ATHO and RGM). 

LA-ICP-MS/MS using both no gas and gas reaction 
modes may become the reference method for in-situ analysis 
of Cl, Br and I and many other volatile elements in magmatic 
rocks and most geological material. 
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