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Tritium permeation from plasma into and through structural
materials of future fusion devices has to be avoided:
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Er,0, thin films by filtered cathodic arc

« pure Er cathode, 5x102 Pa oxygen

* ~ 1 ym thickness (15 min deposition)

*« RT-700 °C, 0 — 450 V bias

« substrates: Eurofer, Si wafer, quartz glass

Microstructure (TEM)
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HE: High energy BPM: Beam profile monitor FC: Faraday cup IBA: lon beam analysis
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Permeation apparatus

sample pressure gauge \ Matt Chisolm, ORNL )
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X 3 pressure pressure .
(deuterium flux) -~ I Permeation Results
« liquid nitrogen trap for input gas ]
. ° as driven deuterium permeation through Eurofer and Er,O; thin films on Eurofer substrate
* temperatures range: up to 600°C e Gas driven deuteri fon through Eurofer and Er,O, thin i Eurofer sub
. ) 001 175500°C pure EURGFER 09155667 pure EURGFER
+ hydrogen driving pressures range: 10 to v L g 13 X0C
103 mbar 14§ a0e 3 R o o 1E44 5 000 B N o o
- 1ES ° © % 1E-54 o . .
K E e permeation reducing factor ~ 150 E 1ee] . . ; ; H 5
Ve g 1E7 LA ; ; E g 1674 H : L
©oiEs N © e8]
XRD 1E-9 * 1E-9]
e EUROFER#Er,0, (cubic C-Phase) e EUROFERYEF,O, (monoclinic B-Phase)
10 100 1000 1 100 1000
XRD diffractograms of Er,O; thin films on XRD diffractograms of Er,0, thin films on p (mbar) P (mbar)
Eurofer deposited at 0 V bias and varying Eurofer deposited at RT and varying Deuterium permeation flux J as a function of driving pressure
temperature. Below 600 °C mono-clinic B- sample bias TG
phase diffraction peaks occur (*) XRD at 3° incidence 600 s00 a0 300
angle g, 1E-93 Arrhenius plot of deuterium permeability @ 800 mBar . - -
T Eurofer no bias Eurofer, RT « pure cubic C-phase for H 1E10 . Gas driven deuterium permeation de'utell'lum. lermeat!on
~ L.Jw T2600°C/0V g 193 . R « Eurofer - diffusion limited regime
35 K S | a00v « pure monoclinic B- é XTI . * thin Iayerof Erbia I.eads to
© © P phase for -150 —-450 VV > . © surface limited regime
g E"a bias and T <400 °C §E . EUROFER + monodinic Erbia * higher permeation reduction for
=z > + strong B-phase texture § 1£13] . the cubic phase
ﬁ B [ov A Missing peaks can be EUROFER + cubic Erbia * permeation reducing factor ~ 150
& e
€ £ detected by tilting the
EL Mohobams] 2 EVEV NN T T e e
C-phase n n n . B-phase ' J g /
j\ Ll [ NI Llu_\_“uﬁ LMMUMLM’LMJ Vs
20 30 X 40 50 60 20 30 40 50
Scattering angle (20) Scattering angle (26) Ac kn ow I ed g eme nt
Joachim Dorner and Michael FuRBeder are acknowledged for
C. Adelhelm et al., Scripta Materialia, 61 (2009) 789. f : f ot .
G Adelhelm of al. |CFI§M-1 4 proces ding(s ) performing the Au irradiation experiments.
- . J
Annegret_Brendel@ipp_mpg_de 13th International Workshop on Plasma-Facing Materials and Components for Fusion Applications and 1st International Conference on Fusion Energy Materials Science

May 9-13, 2011, Rosenheim, Germany



