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2000 Results.

In the paper the amount of hydrogen retained in the graphite of different type was measured with
help of Thermal Desorption Spectrometry (TDS). The following materials were investigated.

• Fine grain graphite of MPG-8 type
• Fine grain graphite of MPG-8 type subjected to +

2H  ion bombardment simultaneously
with irradiation by the flow of the W atoms. At the surface of the MPG-8(W) after such
treatment the cone like structure was developed. The mean heights of the cones were
≈0.5 µm. The base diameters were ≈0.15 µm.

• The Carbon Fiber Composite (PAN fibers, SNECMA, France).
• Boron Carbide deposited at the MPG-8

The samples were bombarded in the hydrogen discharge with ion flow including mainly +
2H

ions. Ion energy – 200 eV, the ion current density – 2×1019 m-2s-1. Irradiating doses were 4×1022,
2×1024 m-2. Temperature of irradiation was equal to 350÷380ºC.
The experimental results can be summarized as follows.
The thermal desorption from the all investigated materials increase very weakly after reaching
the irradiation dose equals ≈4×1023 m-2.
The full amount of retained hydrogen reaches ≈(2.5÷2.8)×1021 m-2 for MPG-8, MPG-8(W), CFC
and ≈(0.7÷0.8)×1021 m-2 for B4C when samples was irradiated with doses 2×1023÷2×1024 m-2.
The main TDS peaks for all investigated materials situate near 650ºC for CH4 molecules and
near 1000ºC for H2 molecules.
The amount of hydrogen desorbing in content of CH4 molecules exceeds hydrogen desorption
approximately in 3.8; 3.5; 2.1 and 0.9 times, accordingly for MPG-8, MPG-8(W) CFC and B4C,
irradiated with dose 2×1024 m-2.
Thermal desorption of both the H2 and CH4 molecules are quite similar for MPG-8 and
MPG-8(W) surfaces despite great difference in the surface area.
The amount of hydrogen remained in the B4C, MPG-8, MPG-8(W) and CFC samples at the
temperature range T>800ºC (after CH4 desorption) relates as 1:1.3:1.5:2.1.

2001-2002 Research Program.

In 2001-2002 we are planning to perform the detailed investigation of the hydrogen isotopes
retention and release as well as the erosion properties of the graphite materials in conditions



simulating conditions at the first wall and divertor.
The following materials will be investigated.

1. CFC after modification under long term plasma bombardment. (Formation of the dense
uniform layers was investigated recently at the surface of the CFC tiles subjected to the
plasma irradiation during long discharges in Tore Supra [unpublished results])

2. CFC subjected to simultaneous irradiation by hydrogen and tungsten atomic particles.
3. Crystalline B4C coating deposited in the plasma discharge.
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