[= &) $=A8EIR https://doi.org/10.3740/MRSK.2020.30.12.655
Korean J. Mater. Res.
Vol. 30, No. 12 (2020)

ZIF-115 ol 8% & F9da £4

o]&A . o@Al
Adgstreeta duxgety, vEgRgaTa

Hydrogen Isotope Separation by using Zeolitic Imidazolate Frameworks
(ZIF-11)

Seulji Lee and Hyunchul Oh'

Department of Energy Engineering, Future Convergence Technology Research Institute,
Gyeongnam National University of Science and Technology, Jinju 52725, Republic of Korea

(Received August 27, 2020 : Revised October 20, 2020 : Accepted October 20, 2020)

Abstract Hydrogen isotopes (i.e. deuterium and tritium) are supplied to the tokamak in the International Thermonuclear
Experimental Reactor (ITER) fuel cycle. One important part of the ITER fuel cycle is the recycling of unused fuel back to
the tokamak, as almost 99 % of fuel is unburned during fusion reaction. For this, cryogenic distillation has been used in the
isotope separation system (ISS) of ITER, but this technique tends to be energy-intensive and to have low selectivity (typically
below 1.5 at 24 K). Recently, efficient isotope separation by porous materials has been reported in the so-called quantum sieving
process. Hence, in this study, hydrogen isotope adsorption behavior is studied using chemically stable ZIF-11. At low
temperature (40 K ~ 70 K), the adsorption increases and the sorption hysteresis becomes stronger as the temperature increases
to 70K. Molar ratio of deuterium to hydrogen based on the isotherms shows the highest (max. 14) ratio at 50 K, confirming
the possibility of use as a potential isotope separation material.
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Fig. 1. The crystal structures of ZIF-11.
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Fig 2. XRD pattern of ZIF-11.
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Fig 3. High-pressure H, adsorption isotherms of ZIF-11 measured
at 77 K.
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Fig. 4. Hydrogen & Deuterium ad/desorption isotherms of ZIF-11: closed symbol is adsorption and open symbol is desorption at various

temperature at 40, 50, 60, 70 K.
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Fig. 5. Molar ratio of D, over H, taken from figure 4 isotherms.
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Fig. 6. Hydrogen and deuterium thermal-desorption spectra obtained after exposure to a 1:1 mixture of (a) 10 min exposure time, (b) 30

min exposure time,
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