
δ18O Determination of water

using the vario MICRO cube

Introduction

Method

Isotopic analysis is crucial in the understanding of the hydrologic cycle. The δ18O signature of water provides

essential information for paleontological, environmental and hydrological studies. The use of an Isoprime IRMS with

a vario MICRO cube elemental analyser represents a highly flexible, low cost solution to multi-elemental bulk

isotopic analysis. As part of a system capable of analysing C, N, S, O and H isotopes the analysis of δ18O of waters is

performed using the new Vario Liquid Sampler (VLS) autosampler. This fully automated continuous-flow method

results in extremely high throughput and low running costs by using a standard quartz furnace tube instead of

expensive ceramic and glassy carbon tubes. This application note will demonstrate that precisions of <0.2‰ are

easily obtainable and that the Isoprime can perform to very high accuracy over the range of natural abundance

water samples.

A vario MICRO cube EA was configured with the new VLS for the automated

analysis of water (Fig. 1). Following a syringe wash with solvent, 1ul of water

sample was injected directly into a standard quartz furnace tube that

contains 80mm of low cost “black carbon” (Elementar part no. 03 679 910) located

in the 1170°C hot-zone of the furnace. With the large amount of carbon

available in the furnace, the H2O is pyrolised to form CO. This product CO is

then separated from any residual N2 using a GC column held isothermally at

70°C. The sample CO is then isotopically analysed by the Isoprime.

Fig 1: vario MICRO cube with VLSResults
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Fig 1: vario MICRO cube with VLSResults

This work has concentrated on the analysis of natural abundance samples that span the range of VSMOW-SLAP. In

place of the primary VSMOW & SLAP standards, isotopic lab standards supplied by INSTAAR (University of

Colorado, USA) were used to generate a calibration curve. These well characterised secondary standards were

analysed in order of increasing depletion to minimise any intra-sample memory effects. A summary of the results is

shown in Fig. 2 and the resulting instrument calibration is shown in Fig. 3.

Fig 2: Summary of results. Waters are taken from various world

wide locations representing the range of naturally occurring

waters. FW = Florida Water; BW = Boulder (Colorado) Water;

WAIS = West Antarctic Ice Sheet; GW 1 & 2 = Greenland Water;

VW = Vostok Water. The first three injections of each sample

were rejected.

Fig 3: Instrument calibration curve. Plotting raw experimental

data versus the theoretically expected values yields a good

relationship. This demonstrates that the combination of

Isoprime coupled with a vario MICRO cube & VLS results in

very precise and accurate data for δ18O of water.
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δ18O Sample Calibration Curve
Sample

Theoretical δ18O 

(‰)

Raw δ18O 

(‰)
SD n

FW -0.617 -0.80 0.12 7

BW -16.807 -16.50 0.13 7

WAIS -26.047 -25.52 0.10 7

GW1 -38.486 -37.47 0.08 7

GW2 -38.491 -37.62 0.06 7

VW -56.588 -55.30 0.07 7


