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Carbon. Deposition Phenomena in HENDEL

Kunito OKUYAMA and Syuuichi YOKOTA

Department of High Temperature Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received September 4, 1987)

In a high-temperature, helium gas-cooled, graphite-moderated reactor(HTGR),
significantly high levels of gaseous impurities could lead to the occurrence of
the <c¢arbon transpbrt- phenomena, where the impurity species water or carbon
dioxide react with graphite in the core, producing carbon monoxide and hydrogen,
which in turn react at the metal surfaces.to form carbon deposits.

Carbon deposition ogccurred on the inner surface of the pressure vessel and
the outer surface of the inner vessel of the HENDEL T; test section, which has a
large amount of graphite (50ton). From X-ray analysis, it was found  that the
deposited carbon 1is not the graphite but amorphous, therefore, produced by
chemical reaction.

The levels of hydrogen and carbon monoxide in helium gas which are the
sources of the carbon deposition remarkably increased just after increasing the
temperature of helium gas flowing into the graphite from 700°C to 930°C.  Such
increase of the impurities can be regarded as the result of the reaction of
graphite with. water absorbed in the atmosphere and outgassing the products from
the graphite.

It has been shown that the effeétive method to limit the carbon deposition
is the helium gas purification taking account of the impurity concentration

ratios, Hy/H70 and/or CO/COy based on the thermodynamic equilibrium.

Keywords: HTGR, HENDEL, Graphite, Carbon Deposition, Gaseous Impurities,

Water, Hydrogen, Carbon Monoxide, Thermodynamic Equilibrium
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