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Overview 

The 18O/16O ratio of natural waters is determined using the common CO2-H2O equilibration technique (Epstein, 1953; O'Neil et al., 1975) in which millimole quantities of CO2 are equilibrated with water samples under constant temperatures. Subsequently, the CO2 is cryogenically purified and analyzed mass spectrometrically for its 18O/16O ratio. Note that this technique measures the isotopic activity of 18O and not the actual 18O concentration. For dilute waters, differences between isotopic activity and concentration are negligible. For saline waters and brines, however, supplemental water chemistry data and longer equilibration times are needed to obtain true isotopic compositions (Horita, 1993; Sofer, 1972).

Details of 18O analysis

1. Aliquots of water samples are equilibrated with CO2 typically for 18 hrs. During the equilibration period, samples are kept at a constant temperature and are shaken gently.

2. Between 0.5 and 5.0 mL water are typically used for analysis.

3. Internal lab standards are analyzed repeatedly within each sample set (1 standard per 5 samples) to guarantee quality control. 

4. The pH value of the water samples must be in a range such that H2CO3 and HCO3- are abundant (pH = 6 to 7). For alkaline waters, anhydrous phosphoric acid may be added to achieve this pH.

5. After 18 hours of equilibration, the CO2 gas is cryogenically purified. Subsequently, the 18O/16O ratio is analyzed either by dual inlet isotope ratio mass spectrometry (Micomass 903), or by continuous flow isotope ratio mass spectrometer (Gilson sampler + VG Sira 10).

Mass Spectrometric Measurements

1. The obtained “raw” 18OH2O values are drift corrected and normalized using internal laboratory standards.

2. Internal laboratory standards (CW: Calgary water, SW: seawater) are calibrated periodically using international standards (V-SMOW, V-SLAP, V-GISP).

3. Isotopically enriched water samples are calibrated using additional standards with positive 18O values provided by the IAEA (e.g. IAEA 302 and 304).

4. Corrected 18OH2O values are reported in the per mil (‰) notation relative to V-SMOW.  

Accuracy and Precision:

Accuracy and precision for 18O values of natural waters are generally better than (0.2‰ (one standard deviation based on n=50 lab standards).
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