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Hydrogen loading by DC glow discharged Plasma
@ Kyushu University

® Sample

Atmospheric Plasma Sprayed(APS) W  Substrate: F82H

Vacuum Plasma Sprayed(VPS) W

® T loading condition

Base pressure:
T concentration:
Voltage:

lon current:
Loading temp.:

Duration:

133 Pa (1 Torr)
T/H=1.3 x 104

400 V

0.13 Am?2

453 K (180 °C)
573 K (300 °C)

2 h - Quenching

v" The mask limited Plasma-exposed area

\§ mm
Substrate: F82H Elifg o
Pyrex glass tube

(Geissler tube)  Resistant furnace

L2zt

Electrode

T, H atoms & ions

Mask with 5 mm¢ aperture




Hydrogen profiling by TIP technique
4

Sample —
ampey\E

~N

gurface profiling Depth profiling

Pl
Sample—| .~

Plasma-exposed area

Plasma—exposl;d area: Z\:’;’"'\\ \
\ Tlp/ \ TIP /\\\‘ -------- . ya ./
v’ Measurement of the T activity on the plasma-exposed surface

(Surface profiling) and perpendicular to the plasma-exposed
surface, i.e. cross-section surface (Depth profiling)

T-loaded surface

T-loaded surface

\f\x S ) ),

Ny z

v" Profiling of T concentration in mm order with a resolution of
25~50 um




Depth profile of hydrogen in pure W (1)

T
TH ] 1

T concentration, ¢c_(z,t) / arb. unit
N
o
o
|

B Just after plasma-exposure

@ 573 K

Depth, z/ mm

v Hydrogen was highly localized at plasma-exposed surface and the

other back surface exposed to gas-phase.




Depth profile of hydrogen in pure W (2)

B Just after plasma-exposure

E
\_.._H

1)[ Ba¢k-grpund level L
0 1 2 3 4 5
Depth, z/ mm

T

10°

T concentration, c_(z,t) / arb. unit

10

v' Hydrogen was highly localized at plasma-exposed surface and the
other back surface exposed to gas-phase.

v Hydrogen localized near surface region within ~ 200 um
v Bulk diffusion of hydrogen




Profile of hydrogen in APS-W/F82H

Plasma-exposed surface Cross-section surface

Aperture for plasma exposure

v" At the plasma-exposed surface, hydrogen is highly retained,
* within an escaping depth of T beta-ray (~0.3 um) from the surface

v Throughout the coating, hydrogen is almost uniformly distributed




Depth profile of hydrogen in the W coated F82H
(Plasma-exposed@453 K)

APS-W/F82H VPS-W/F82H
W coating F82H substrate W coating F82H substrate
15 15 ‘

e

< ><—L1 >

(arb. unit)
o

A
o
|

(6)]

T concentration (arb. unit)

Ntraton

o
1

Unifo@wdﬁtributed component

+ ‘Surface localized component

v' Hydrogen penetration to the F82H substrate
- Diffusion and permeation
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