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Comparison of heavy water and graphite moderators for silicon
doping in Tehran research reactor

M. R. Kardan, Z. Gholamzadeh*, E. Bavarnegin, A. Joz-Vaziri, Y. Kasesaz, A. Ezati, N. Sadeghi, F.
Alizadeh

Abstract

Silicon doping by NTD method is one of the most important commercial uses of research
reactors, while the semiconductor produced by this method has a much higher quality than the
chemical method. Due to the importance of producing this widely used semiconductor in the
electronics industry, its production potential in Tehran research reactor was investigated. The
MCNPX computational code with neutron transport capability and reactor modeling was used
to investigate theoretically the silicon crystal irradiation. In order to maintain some important
neutron parameters, the presence of a large moderator around the crystal irradiation channel is
important. Therefore, the thermal column orifice of Tehran research reactor was selected for this
purpose and the effect of graphite and heavy water on the orifice geometry was compared. The
results showed that although the end of the heavy water orifice, the ratio of thermal to fast flux
is much more favorable than the graphite, but only because of an increase of about 22% of the
thermal neutron flux and the production of tritium in heavy water, its use compared to graphite
is not significant.

Keywords: Tehran Research Reactor, Silicon doping, Heavy Water, Graphite, MCNPX Code
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