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Motivation Results
Hydrogen isotope permeation and Permeation flux (Jp) measurement through the coated sample:
retention in fusion devices: a) Permeation flux vs. applied deuterium pressure for all temperatures
b) Arrhenius plot for calculation of the permeability
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Sam ples Comparison up/down measurement: No change of sample
. Pressure dependence: Jo,~p>: Diffusion limited to intermediate regime
Sample preparation: I
— Magnetron sputter deposition: RF-mode with pure boron target and Ar plasma | |p/T-dependent measurement: J, = Od P e ’RT — permeability + layer permeability
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Conclusion and Outlook

EDX line scan intensity (counts)

" Conclusion:
- The permeation flux is reduced by about one orders of magnitude due to thin
(~220 um) B coating compared to a non-coated 316L substrate
B,,, permeability around four orders of magnitude lower as permeability of

Permeation Measurement 316L substrate

D, Calibration leaks Device specifications: B,,, permeability in the same order of magnitude as W,,, and the permeation

H | e - D, purifier — no oxidation of barrier Y,03,y) permeability
i Q @ sample during measurement Low hydrogen permeability of pure, amorphous B layers
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Measurement procedure: substrates

G Deuterium retention measurements on D, filled B layers on W and 316L
rurmace | - Evacuation (10-° mbar), calibration D, filling of B coated samples by gas, plasma and ions
Temperature (T) range: 300 - — |Investigation of sputter rate from D plasma and ions on B coating
550°C, up/down (sample stability)

Pressure (p) range: 25-800 mbar Excurse — Boron LayeI’S

Lag-time measurement
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Magnetron sputter deposition of pure boron layers on W substrates:
Pressure dependence (p): 25-800 mbar: Polished and annealed W samples: 1 x 1 cm? and PSI-2 geometry
permeation control mechanism Same deposition parameter and B layer characteristics as on steel substrates
(Jp = permeation flux): BUT: after some time (~weeks) development of purple dots/blister: W oxide?
a) Jp~/ p: diffusion limited, dependent on — study ongoing (EDX, XPS), keep under vacuum after polishing / annealing

sample thickness (d) - Annealing up to 1000°C — no change of sample state
b) Jo~p: surface limited, independentond | |g layer on W:

rapid slow rapid slow
Layer permeability:
- Substrate and layer thickness independent

- Valid in diffusion limited regime
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