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Pyrolytic graphite is one of the candidate materials for the first wall of the con-
trolled thermonuclear reactors. Tritium recycling in graphite is one of the important
problems for appling the graphite to the first wall. In order to investigate the funda-
mental processes of the recycling, deuterium ions (5keV) were implanted into a pyrolytic
graphite and chemical states of the implanted deuterium were investigated by means of
X-ray photoelectron spectroscopy (XPS) and secondary ion mass spectrometry (SIMS).

In SIMS spectra, molecular ions such as CD*, CD;, CD;, C,D~ appeared due to the
implantation.  No molecular ions above Cs;-group was detected. XPS measurements
revealed that Cls peak gradually shifted to higher energy side approaching to a constant
value (0.4eV) with the increase of the incident deuterium-ion fluence. The results indi-
cate that a part of deuterium implanted into the graphite binds chemically with the car-

bon atoms and the deuterium exists as C,D or C-D in the graphite.
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' Fig.1 XPS-SIMS combined system:
(A) Manipulator;
(B) Bulk getter pump;

(C) Cryogenic pump;
(D) SIMS (QMS);
(E) X-ray source;
(F) XPS (CMA);

(G) Gas-inlet;

(H) Sample holder;
() Sample;
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Y] (J) Sputter ion pump;
(K) Turbo molecular pump;
L (L) Ion gun;
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Fig.2 XPS spectra of the graphite before
and after the deuterium-ion implan-

tation
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Fig.3 Chemical shift of Cls peak due to the Fig.4 Variation of the chemical shift with
deuterium-ion implantation at room the deuterium-ion fluence
temperature
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Fig.5 SIMS spectra of the graphite surface before and after the deuterium ion
implantation at room temperature
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