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Phosphorus is the nutrient that most commonly determines the trophic status of the
environment, therefore the understanding of the dynamics of its geochemical cycle is
of fundamental relevance. Because of its importance as nutrient, almost all steps of
phosphorus geochemical cycle are carried out by biota and are mostly catalyzed by
enzymatic processes. Recent studies have shown that oxygen present in the phosphate
group exchanges with ambient water only as the result of biological activity, and that
enzymatic processes are responsible for oxygen isotope fractionation in phosphate
(Blake et al., 2005). The temperature dependence of O-isotopes of phosphate is also
extensively used in paleoclimatic studies (see Longinelli and Nutti, 1973; Kohn and
Dettman, 2007).

Among the methods that have been used to analyze O-isotopes of phosphate (Venne-
mann et al., 2002), TC-EA mass spectrometry is the one chosen because it is fast and
requires little samples (down to 300 micrograms of silver phosphate as analyte). One
of the challenges of this technique, especially when dealing with natural samples, is
the procedure to be applied to get pure silver phosphate. We are using a method devel-
oped for marine sediments and soil material (McLaughlin et al., 2004) to efficiently
extract and prepare phosphate for mass spectrometry analyses. We are studying both
natural and synthetic fertilizers, soils of different maturity and nutrient status, and
water samples, influenced by agricultural practices. Our results indicate that this tech-
nigue, once optimized for soils, can provide important insights on the dynamics of the



biogeochemical processes that rule phosphorus cycle in the terrestrial environment.
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