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Overview of some particle—surface interactions in plasma machines relevant to particle
recycling: (1) reflection: (2) ion; (3) trapping g; (4) diffusion: (5) re-emission.
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Schematic of the RES model. The figure shows the depth profile of the interstitial pro-
duction [interstitials/(ion - nm)] for 250-eV D+ on graphite and illustrates the diffusion range of the
interstitials at 2000 K. The RES atoms originate predominantly from a layer of the thickness of the
diffusion range.

RES: Radiation Enhanced Sublimation
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FIGURE 9. Schematic representation of a possible equilibrium hydrogen concentration (Cyy) distri-
bution {depth ) during implantation into solids: d is the projected implantation range, L. is the thick-
ness of the material. Re-emission of particles was assumed to be controlled by recombinative
(at the surfaces) and diffusive processes. In the RR regime hydrogen release from the material is
recombination-limited at both surfaces, in the RD regime it is recombination limited only at the front s,
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Sputtering yield ¥ versus the projectile energy £, when Be, B, C, Cu, and W are bom-
barded with deuterium at normal incidence, a = 0°. Data are calculated with the Monte Carlo pro-
gram TRSPVMC.
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Comparison of the integrated neutron flux spectra in the core of a typical fast fission
test reactor (row 2 in EBR-II) and in the first wall of a conceptual fusion reactor with 2 MW m~2 neu-
tron wall loading. The high portion of 14.1-MeV neutrons comes dircctly from the burning plasma:
the tail at lower energies is due to neutrons moderated and backscattered in the blanket. Note the log-
arithmic scales in considering the difference between fission and fusion neutron spectra.

REDIZLEHLIRILX—DOEEDH

Summary of reported values of carbon
atom displacement treshold energy, E,

Displacement energy<

Source Ey(eV)
Eggen32 247 £ 0.9
Lucas and Mitchel]33 60
Ohr et al. 3+ 24
Montet3s 33

Montet and Myers36 31 (Eg,), 60 (Egp)
Iwata and Niahara3’ 28 (Eyn). 42 (Eyp)
Koike and Pedraza3® 30:5% 2

“Eqy = normal to basal planes: Ey, = parallel to
basal planes. u

KEESF (DEMOYR) TOREHIC KD ERTFR EFe. Mo~ DBRR

Production rate during DEMO exposure2* and solubility of some foreign
elements in Fe and Mo

Element Production rate in DEMO Solubility at 0.4 7,
Material produced [at. conc./yr] [at. conc.]
H 18 X 10-3 3x10-3
He 2.6 X 10— ~10-28
Fe v 3% 10-5 0.23
Cr 3 X104 1
Mn 2x10-3 0.03
Co 4 x 10-¢ 0.75
H 7.3 X 10-4 2X10-5
He 1.9 X 10—+ ~10~-2%
Mo Zr 2X 10-4 0.07
Nb 9 X 10-4 1
Te 9% 10-3 %
Ru 8 X 10-4 <0.01

FERIF (Experimental) > 3R (Prototype) > S EE4R (D ion) > AR (c
FERRF (ITER) - R B 47 - & MR EESF (DEMO) > F FKF ©
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Physical Parameters of Typical Plasma Facing and Heat Sink Materials
(At Room Temperature)

Coefficient

Melting Thermal of thermal Tensile

Density cond Y P strengthe

Material (kgm~3) “C) (Wm-1K-1) (10-2K-") (MPa)
Be!» 1.85 x 108 1283 187 1.3 350
graphitet? 1.85 % 10 2= 80 34 50
RG-T™ 22 %108 - ST6M112 2-3Nn0o* 306
A0S 1.8 x 103 - 234176+ 1.11/8.0~ 5419+
MFC- 115 1.96 X 10% — 425! 091124 40003
PG® x 103 S000 15732+ 10012
B,CM 108 =2450 29-67 56 350
SiCs < 108 67 29 360
Cu™ < 103 1083 391 16.7 206
316L00 x 108 1370-1400 14.6 16.2 525
TZM 108 2620 125 5.3 6007
wan 193 x 108 3410 144 44 600

“ultimate strength; “recrystallized.

(hot pressed beryllium; fine grain graphite EK 98: ¥Ti-doped graphite (RG-Ti-91),
“icarbon/carbon composite AEROLOR 05: 911-D carbon/carbon composite MFC-1: ©pyrolytic
graphite: “hot pressed boron carbide: $/CVD (pyrolytic) B-SiC; (“/Oxygen-free high cond. (OFHC)
copper: (1Waustenitic steel 316L (solution annealed); ('"Mo base alloy TZM (Mo-0.5 Ti-0.1 Z)
Z)pure tngsten. N
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Structural Material Operating Temperature Windows: 10-50 dpa
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