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Figure 1 (Color online) Tritium distribution in different facilities of a fusion reactor.
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Figure 2 (Color online) Boundary conditions and details of tritium in
a fusion reactor [8].
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Table 1 Main tritium laboratories and facilities for fusion energy around the world

B SRR RARE (g) b P WA Lhee
TSTAY LANL, USA 100 >1kg LR PRI R DI
TFTR! Princeton, USA 5 ~100 g CB1% TOKAMAK 325

JET! Culham, UK 20 ~100 g 1EA% TOKAMAK 325
TpL!' Tokai, Japan 60 - TEMX PREMEER I
TLK!" Karlsruhe, Germany 40 ~160 g TEAX PRBHE Rt
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Figure 3 (Color online) Parameters of PMI facilities around the world
[15].
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Figure 4 (Color online) Typical results of deuterium and tritium retention in tungsten [16,17]. (a) Deuterium retention data in tungsten; (b)

experimental results of tritium diffusion coefficients in tungsten.
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Figure 5 (Color online) Tritium existence form in the environment.
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Progress and prospects on tritium safety for fusion energy

PENG ShuMing*, CHEN ZhiLin & ZHOU XiaoSong

Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China

Tritium safety is a key safety issue for a fusion reactor, and it is one of the most important problems that should be solved
before the construction of a fusion reactor. Progress of tritium safety research including tritium distribution in fusion
reactors, tritium confinement, tritium disposal, tritium-induced environmental problems, and human radiation effects, has
been discussed in this article. Considering the roadmap of fusion energy development via magnetic confinement, we also
propose the roadmap for tritium safety. Key issues related to science, technology, and also engineering are also
suggested.
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