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SUMMARY

I. Title

Precise determination of 670 in ice and snow samples using cavity ring-down

spectroscopy
II. Purpose and Necessity of R&D

The main purpose of this research is to develop the method for precise
determination of &0 using cavity ring-down spectroscopy and to apply this
method to polar ice and snow samples. Stable water isotope ratios have been
widely used as a tool to study the hydrological cycle of Earth over the last
several decades. 6'°0, 6D and Deuterium have been mainly employed, and the use
of 670 is recently increasing in virtue of developing analytical methods. Notably,
the improvement of laser-based measurement technique enabled 60 determination
to be performed with relative ease. We expect that 670 data determined from
polar ice and snow can offer new information that could not be given by &0, 6D

and contribute to researches on the hydrological cycle in polar regions.
III. Contents and Extent of R&D

Optimizing the analytical method for 670 using cavity ring-down spectroscopy

Developing in-house standard and determining its '’0-excess

Inter-laboratory comparison

Application to Antarctic ice and snow samples & interpretation

IV. R&D Results

- Analytical method is optimized based on the precision test on L2140-i (Picarro)
- The method deals with memory effects.

- The method is verified by comparing the result of a reference material (GISP) to
the literature values and by inter-laboratory comparison with the in-house
standard

- The method is applied to antarctic ice and snow samples

V. Application Plans of R&D Results
- The method will be applied to polar ice and snow including ice cores.
- A expansion of its application to other research area dealing with the

hydrological cycle will be attempted.
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Sequence

Injection #
1 15 « Solutions were prepared in pairs against memory effect.
- The former were to check the memory effect and normally discarded.
2 22 - The latter were selected.
3 15 - Standards: 2, 6 (VSMOW, SLAP)
4 22 - Accuracy: 4 (GISP)
5 15 . 8, 20 (Styx, in-house standard)
& 22 | Injection (for a sample)
7 15 1 Wash + The Python code was
i . o
8 16 / 2 Analyzed (4 min) tsfllghtly modified to save
ime.
Sample1 3 Wash
9 _ 16;" + About 100 minutes were
1[] 1[3I 4 Analyzed (4 min) Discarded necessary for a sample.
16| S5 Wash » The last 8 injections were
| . averaged and normalized
6 Analyzed (4 min) o the VSMOW-SLAP
7 \Wash scale.
8 Analyzed (9 min)
9 Analyzed (9 min)
10 ‘Analyzed (9 min)
11 Analyzed (9 min)
12 Analyzed (9 min) Averaged &
13 Analyzed (9min) | Normalized (VSMOW-SLAP scale)
14 Analyzed (9 min)
15 Analyzed (9 min)
16 Analyzed (9 min)
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1. A A E+E 4 (in-house standard) #| =%
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(unit: %) 870 #sd &0 #sd 8D *sd

(nS=‘ITYB);) -18.44 0.03 -34.69 0.05 -2724 04
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