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Introduction

C-14 & H-3 Measurement

Environmental monitoring

C-14/heavy water recycling
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ALSIS Technology in KAERI

LSC (liquid scintillation counter)
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- Real-time Measurement
- Simple and easy-to-use
- Comparable measurement sensitivity |
Optimal Method - Cavity enhanced technique
g Investigate the spectrum of target molecules — '*CO, and HTO )

He &z DAl X 2019-10=2] (Advanced Laser Stable Isotope Separation)
3x103 Process monitoring
Organic H-3 2x103 - Target Isotope concentration
C-14 41 H-3
€O, |1x10 Atomic H-3 4x107 ~ 0~90 %
CO | 9x10° CHST 4108
- Radiation detection method ~N

- The largest absorption band of *CO, = 4.5 pm mid-IR range
= Good candidate for measurement

14CO,, spectral lines in previous studies

Nucl. Instrum. Methods. Phys. Res B. 361, 277, 2015 Anal. Chem. 93, 16096, 2021 PNAS 119, e2122122119, 2022
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Our Suggestion

- 14CO, spectrum : calculation
- Consider all possible isotpologues of CO, (12 configuration) with natural abundance
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- Similar to previous studies
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- The largest absorption line
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HITRAN on Web (http://hitran.iao.ru)

Spectrum of HTO

- The HTO shows relatively large absorption band in 2.17 pm and 4.35 pm mid-IR range.

Water isotopologues absorption band
(E18 ] ' ' ' ' ' ' ' ! ' ' HTO Spectroscopy of Atomspheric Gases (http://specta.tsu.ru)
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- Measurement sensitivity is not sufficient for sub-ppb level HTO measurement.

Our Suggestion

- We suggest the 4.35 um wavelength range which absorption cross-sections are 10 times
larger than 2.17 pm wavelength range.

- Consider all possible isotpologues of H,O (9 configuration) with natural abundance
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- Near the “CO, measurement line

Line Strength (cm/molecule)

- Experimental verification is needed
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- Two proposed lines for “CO, and HTO are in close proximity.
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- A single equipment capable for “CO, and HTO measurement
- Mutual interference between “CO, and HTO for mixed sample
- Depends on concentrations
- 14CO, line is still good candidate for same amount of HTO

- HTO line is influenced by 4CO,

- Experimental verification is needed

Conclusion and Future Works

« We investigated the “CO, and HTO spectral lines

« We suggest the spectral lines for *CO, and HTO measurements.

« We already construct the CRDS setup for #CO, measurement and will measure the
HTO using same setup.




