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YERAN, T8 FRIU A7 A A i (Charge  Ex-
change)fFH, &/ ERESELZMIE FAARMER.
IR I BE R A B, NPT L 2w
PERS X Le VK. X RE R T EER
EEMEL, FEORFIJE T IRE)121%E (Atom Driven Per-
meation, ADP)Z{N; 7EDisruptionSF£FH, 455 AR
JE NkeVEZ, JBT B U0 FE(Ion Driven Permea-
tion, IDP); 773 A BL 145 fir 56 25 1A X 95, ity B (1)
FEAE F B B AR YK B (Gas Driven Permeation, GDP)
MARRYE. SR A Be R 77 Uk AT EHPDPAIIDP), i
B KFzE = T GDP A, X T i 2 3R 5 AR 2% i (Iner-
tial Confinement Fusion, ICF), & AR AkeVE LR, 48
S A ELE107Y Pam L (WINTF), it N\ S BER R 2
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Figure 1 (Color online) Publication status of papers related to tritium and tritium retention in the field of fusion reactors (Scopus database).
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RFE T H s B B KT S 8UR | BEEVESRH, (15
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Table 1 Summary of tritium retention and removal in typical large fusion devices
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Figure 2 (Color online) Images of JET-ILW, JET C-Wall and TFTR C-Wall, respectively (left and middle figures are quoted from the JET website,
right figure is quoted from the website of the Princeton Plasma Physics Laboratory).
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e #% BLE B R f 58,

TFTRH, 7EJF RED T HL SELG HIT, DDSLLS H DI i
B L9 45%(Fh i, 22% 5 T ) 25 5 1A 1 PR i B 26
1, 9%F7E PRI Bk (4800, 14%7E H 25 5 BE). Ak,
DD A [ AT 413 5% 3 B 78 B == 2,

JETTE2009-20114F JH[APRE B A Ak 25 B 1 46 9 ILW
M. B3R, 58 T ILW-1(2011-20124F), ILW-2
(2013-20144F). ILW3(2015-20164F)DDJR L SLH,

1) https://euro-fusion.org/services/media-library.
2) https://www.pppl.gov/timeline.
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material Interaction, PMI)% B 0,35 3¢ [ 52 1A faf B 5K 5
1% %5 (Idaho National Laboratory, INL)F#JTPE. UCSDHJ
PISCES-B. MITJDIONISOS. 7 [EJulichffJPSI-2 &
AW Jule-PSI. i == fiMagnum-PSI&E. A, {3
[ [\ TPE$: B H A& T RDTS & Al sk ae 71, A
It ] 45 1 S PSR S 2520 [ P A DG A
WIFE T RESEA A F, Flandb s ik K
o R AE B AR EET 5T T (Institute of Plasma
Physics, Chinese Academy of Sciences, ASIPP). %A
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HEF SIS T i 20 Sy iR . BiE
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FERAU LI P, H AT 32 2 USRI N T, i Sk
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THETHRIE RS 2K 500 KA #8502 sbAk, 7248 R
JEE TR AN IR S 56 = 0 B 2 SR 2 SR Tk AN B L b
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Xof EU I 75 1815 2% 18 e s ) AOSAE R B A 45 B 1D 4 3K
P, DAGR s ORI, 36 X A 22 e ) Ji DR 22 7 T )
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Figure 3 (Color online) Diffusion coefficient of hydrogen in tungsten
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Figure 4 (Color online) Permeation coefficient of hydrogen in
tungsten [30,32,39—41,45-50].
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Figure 5 (Color online) Deuterium retention in tungsten [54—
66,52,53].
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oy G, T IR BN, SR B 2 e i R S 0 B
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Ja B (0.025  dpa) T )3T BE B ORI i 1y

PIANECE R, X Hp PR IR A S TR, K
P b, TEAH RN BE T (W1500°C), % HE 45147577 & (Displa-
cement Per Atom, DPAY&—/MNEHIEN T, FT4E
RS IR b H R B S B K T v — AN B ) DA
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SRt DAY SRS 45 A AR K 10 3 A 2 — RV A R
ISR AT AL R TR AR A R AR RE B
2, “FHRERIUNST keV, 7EASHHITEUN100 nmE
P, ARAEZF B BHEASRI ES W BATURT8UN, 519
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BAERE ] LR R RN, B SR AR RE YR B (i PR
e, TR E BB AR, SR [ R A R
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R 5 B AR ORI E R DR T R
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& B B AE B S RS By AR . &
i A B ) 2 18] (58 0% AR R U7 VAR U7 ) AN B
A, Rz 5N, SECERS AR ZE SRR, A, A
Rl HASEEMBRE T ER. T E R
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4.1

2 ERMEAEOR R TIN R B B

Table 2 Tritium measurement techniques in solid materials
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E: TDS=Thermal Desorption Spectroscopy; QMS=Quadrupole Mass Spectrometer; BIXS=Beta-ray Induced X-ray Spectrometry; TIP=Tritium
Imaging Plate; FCM=Full Combustion Method; LSC=Liquid Scintillation Counter; LIBS=Laser Induced Breakdown Spectrometry; LIDS=Laser
Induced Desorption Spectrometry; LIAS=Laser Induced Ablation Spectrometry; NRA=Nuclear Reaction Analysis; CE=Chemical Etching;

SIMS=Secondary Ion Mass Spectroscopy; PIC=Planar Ionization Chamber; AMS=Accelerator-based Mass Spectrometry; PC=Proportional Counter.
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Tritium is the only radioactive isotope of hydrogen, and it is also the fuel for fusion reactors. Tritium self-sufficiency
must be achieved and it is one of the key issues in the development of fusion energy. Besides, the radioactive of tritium is
the main radioactive source for safety consideration. In a fusion reactor, tritium retention in plasma-facing material is one
of the most important issues for both tritium self-sufficiency and tritium safety. In this article, the progress related to
tritium retention has been reviewed, and the research trends in this field have also been prospected.
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