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Abstract

The deuterium (D) retention behavior in tungsten (W) with various damage distributions was evaluated by the
combination of 6 MeV Fe?" and fission neutron irradiation. Thereafter, 1.0 keV D" implantation and thermal desorption
spectroscopy (TDS) were performed to evaluate the D retention behavior in W. In the neutron - Fe?* irradiated samples, D
diffusion was suppressed by the increase of damages, namely point defects due to neutron irradiation, and the total D

retention was decreased.

Keyword: Hydrogen isotopes retention, Irradiation damages, Tungsten, TDS, Neutron

1. B®

KA A EiRRy, T X< xtagasi2id DT Bt
BEJSICE DAL 14 MeV FHEFREm = R LF
— RN T T AR ChH D H T AT
WCHRE S, BB RIENELC D, Z O, ik
X BB RKEIZ SV 7 PI—RRICE R S 5 — 5 T,
RIS K A RBGIXRIICEF T 572D, HEH
DRI R S>Z ENBESND, WBEDOHFIE
TIEZOBRRMGEEANT L0, iz DT R /LX
— T A A 2R LR EA AW STV D,
= ORFED L HREFEIIRm NS um 2R 55,
A ICHBIT 5 14 MeV PET-I2 & 2 KEGIEA B
NERE TR KA AE T D Z &b, BEX
a5 AR 2 i 5 7= 01T L 0 < v 7 1z ki
BEANTLIMNEND D,

T ZTCTARMFETIL, 7T A<xtiMERd cH D H
VT AT BT IEEEREE N CIE S BRI K
Ma oA DS RAE T B LT 5720, A4 KW
IKFA A BB AW U723k th T oK E RN
WA EFMT 2 E2BME LT, XU T ATV
B D BREHE & D3EWIC Lo TH U 5 258) 2 PR fig
T 572D, Hax DT RILE—TOHA 42 ROKE
A F B EITH & Thkx 7o BRI R BG4 2 TRk
L. E/KBHE RN RITTREBIC OV TRl L 7=,

2. EERFIE

HEHZIZ, 774 F~7 U 7 48 o B BN T3#%
BB T AT OMEmSEET 4 A 7 (RS
0.lum LR, JEZ 0.5mm, EE 6 mm)Z HW\ o, i
WNAHIBRE DT, mEZE T (<1.0X10°Pa), AN
ZRFE 1173 K12 T 30 I EIMBVLEL 21T > 7=, 2D

#*oya.yasuhisa@shizuoka.ac.jp

FUBHZ KT U TRIBEA D 72 12 &R p i 72 5
FEHEAE(QST) Ml &I A ZEFT D 3 MV & 7 20
HEH(TIARANC T, 861 4> % 6 MeV(Fe* )£ 7213 0.8
MeV(Fe) TENENHEEED 0.1 dpa & 702 K HH
FH U721, KFEA A HY%Z 3 MeV £7213 0.8 MeV
TENLNAEGEN 6X10%dpa & 725 L ) (TR L
Too YRR U 72308HE Table 1 IR L2 ThHh D, M
SHEERIT SRIM =t — R[1]2 HW =35I L v B
L7z, 0%, MK CTEKEA A BE %2 A
I RZ N X —30keV Dy, £ A TT T A 1.0
X 108 D" m?2sMZ T, 1.0X102 D" m? % C=IEMBE
L7-t%., FRfEEZ=IE/ND 173K £ T, FiR#E
30 K min'& LC TDS MliEZ#{To70, & HICHEKFRE
A A BRI O BEKFRE S0 A T 5 7291,
WAL K72 BB 2 T b8 [E BR & - = ) v — 4
BHRFREBRIF IS o # — O B S BRI 3T
STz 7 v — R S 43 BT (GD-OES) & H W THIlE
117,
Table 1 Experimental samples

At kA A KFEA A
(0.1 dpa) (6X10* dpa)
6Fe-3H 6 MeV Fe? 3 MeV H'
6Fe-0.8H 6 MeV Fe? 0.8 MeV H*
6Fe 6 MeV Fe? —
0.8Fe-3H 0.8 MeV Fe* 3 MeV H*
0.8Fe-0.8H 0.8 MeV Fe* 0.8 MeV H*
0.8Fe 0.8 MeV Fe* —
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Fig. 1 Deuterium TDS spectrum in 6 MeV Fe2+ and
hydrogen ion irradiated samples

Table 2 Total deuterium retention in 6 MeV Fe?*

Sample Retention (D m?)
6Fe-3H 6.1xX10%
6Fe-0.8H 3.6X10%
6Fe 5.6X10%
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Fig. 2 Deuterium retention at each peak in 6 MeV Fe?
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Fig. 3 Deuterium TDS spectrum in 0.8 MeV Fe*" and
hydrogen ion irradiated samples

Table 3 Total deuterium retention in 0.8 MeV Fe?"

Sample Retention (D m?)
0.8Fe-3H 3.0X10%°
0.8Fe-0.8H 3.2X10%
0.8Fe 1.8 X102
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Fig. 4 Deuterium retention at each peak in 0.8 MeV Fe?* 6Fe—3H
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Fig. 6 Ratio of hydrogen to deuterium in depth direction
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