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THE DETERMINATION OF ALKYLPHOSPHONIC AND ALKYLPHOSPHORIC ACIDS BY LC-MS/MS WITH REVERSE PHASE CHROMATOGRAPHY AT ACIDIC PH
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In the present work on the determination of alkylphosphonic and alkylphosphoric acids resulting from the decomposition of  organophosphorus agents (OP), we had to overcome the problem of poor chromatographic retention of highly polar small molecules on a RP column. Such a separation is a difficult task mainly for methylphosphonic acid (MPA) and ethylmethylphosphonic acid (EMPA), as there is almost no interaction of such compounds with the stationary phase. The column manufacturers are making efforts to produce more efficient RP columns for better separation of  ionic compounds. We screened several of such columns to achieve the best performance. Using a mobile phase composed of water and methanol containing ammonium formate buffer efficient MRM transitions could be obtained in  both negative and positive ESI.

The capacity factor (k’) was found to be highly sensitive to the pH and the ionic strength of the aqueous component in the mobile phase. Changing the pH to acidic and reducing the buffer concentration increased the retention time for all the acids. This increase was more significant for the small acids like MPA or EMPA as it enabled their chromatographic separation (k’>1) from the salts eluting with the void volume. The salts present even in a clean matrices like tap water have a strong quenching effect on the MS signals. 

The LC-MS/MS method has proven to be highly sensitive and selective, with detection limits (S/N=3) in the range of  0.2 – 4 ppb and quantitative determination with a good linear fit  over three to four orders of magnitude.

Highly reliable identification of the acids is obtained due to 2 – 4 specific MRM transitions, using positive and negative ESI for each acid and due to the high chromatographic resolution achieved.

The method was applied successfully for qualitative and quantitative screening of alkylphosphonic and alkylphosphoric acids in tap water from different sources.



