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The Measurement of Oxygen Isotope Composition of Dissolved Inorganic Phosphate in
Seawater

Abstract: The oxygen isotope fractionation between biogenic phosphate and water is primarily controlled by temperature and biological activity, so the oxygen isotope
composition of phosphate (8180P) has been used to measure the paleotemperature and trace phosphorus biogeochemical cycles. Recently the study of 3180P has attract
much attention. In addition to traditional biogenic apatite paleotemperature measurements, the studies are mostly concentrated on the phosphorus cycle. 8180P of dissolve
inorganic phosphate (DIP) is an effective proxy for tracing sources and biogeochemical cycle of phosphorus. Seawater composition is very complex, so the seawater sample
must be separated and purified before the 5180P measurement. Professor Paytan of University of California (Santa Cruz), and Professor Blake of Yale University have
established their respective 8180P measurement methods of seawater DIP, but the two method have their respective advantages and disadvantages. The authors combine
the advantages of the two methods and modified some procedures to establish an improved 5180P measurement method of seawater DIP. In this method, DIP in water
samples is concentrated through Mg(OH)2-P0O4 co-precipitation, which can exclude a portion of the dissolved organic material (DOM) and interfering ions; then the resulting
solution is converted to CePO4 precipitate to further separate Pi from dissolved salts, especially Cl-, and subsequently the solution is purified through a batch mode cation
to remove Ce3+ from the solution and through anion resin column treatment to remove the dissolved organic material. Phosphate is converted to silver phosphate ultimately
which is in turn pyrolitically decomposed to CO at 1350 °C and 8180 is analyzed with continuous-flow isotope ration mass spectrometry (IRMS). The results show that this



