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Fig. 1 Property of nitrogen or deuterium plasma at different

W

5

areas diagnosed by Langmuir probe: (a) Flux of nitrogen

plasma (b) Flux of deuterium plasma
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Fig.2 XPS patterns of surface for W samples before and after irradiation by nitrogen plasma: (a) N 1s patterns; (b) W 4f patterns
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Fig. 3 DIC surface images of W samples after irradiation by nitrogen or deuterium plasma: (al)—(a3) Surface images of deuterium

plasma irradiated samples (1 X 10%~1X 10% D/m?); (b1)—(b3) Surface images of deuterium plasma irradiated samples with nitrogen
g

plasma pre-irradiation ( 1 X 10%-1X10% D/m?)
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Fig. 4 Surface and cross-section SEM-FIB images of W samples before and after irradiation by nitrogen and deuterium plasma,

respectively: (al) Surface SEM image of W sample exposed to D plasma with fluence of 1X 10% D/m?; (a2), (a3) Corresponding

cross-section image respectively; (bl) Surface SEM image of W sample with nitrogen seeding pre-irradiate and deuterium

implantation with D fluence of 1X 10* D/m?; (b2), (b3) Corresponding cross-section image respectively
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Fig. 5 D, release spectra from bulk W exposed to deuterium
plasma before and after nitrogen pre-irradiation (Energy and
fluence of deuterium plasma are 71 eV/D and 1.0 X 10% D/m?,
respectively, those values of nitrogen plasma are 57 eV/N and
9.8 X 10% N/m?, respectively)
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Fig. 6 Total amount of deuterium in tungsten samples before

and after nitrogen pre-irradiation
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Influence of nitrogen plasma pre-irradiation on
deuterium retention in tungsten

ZHANG Han-wen"?, WU You-zhi', QIAO Li*, WANG Peng’

(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: The nitrogen and deuterium exposures were performed in the linear experimental plasma system (LEPS). The
influences of nitrogen pre-irradiation on the composition, microstructure and morphology of deuterium-exposed tungsten
were analyzed using differential interference contrast microscope, field emission scanning electron microscope combined
focused ion beam system and X-ray photoelectron spectroscopy before and after nitrogen and deuterium plasma exposure.
Deuterium desorption curve and total retention in tungsten were analyzed by thermal desorption spectroscopy. The results
show that the bubbles of samples with nitrogen pre-irradiation were more obvious after deuterium irradiation compared to
that of tungsten without nitrogen pre-irradiation. The formation of tungsten nitride layer near surface is found, which
makes deuterium supersaturated on the tungsten sub-surface, then the increase of local stress leads to the increase of
deuterium on the tungsten surface. The deuterium desorption curve and the total amount of deuterium in W samples
further confirm that nitrogen pre-irradiation with a specific energy can increase deuterium retention in tungsten.

Key words: tungsten; deuterium; nitrogen; retention; plasma irradiation
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