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Bu galismada ThO2 yakith bir fiizyon-fisyon hibrid rektor ele alinmistir. Reaktorde sogutucu olarak Flibe, Lil7Pb83,
Natli, Li20Sn80 ve Flinabe secilmis ve trityum Uretim bolgesinde LiH, Li20, Li3N, Li202, Li2TiO3, Li4SiO4, LiBr ve
Li2ZrO3 gibi sekiz farkli Li bilesikleri kullanilmistir. Reaktorde flizyon ndtron kaynagi olarak 14.1 MeV D-T
nétronlari kullaniimis ve t=10 giin olmak Uzere 5 yillik galisma stiresince reaktérde fiizyon yakiti Gretimi, fisil
izotop Uretimi (233U), fisyon miktari, enerji cogaltim faktorii, 232Th izotop tiiketimi ve fisyon gili¢ yogunlugu
degisimleri incelenmistir. 5 yillik reakt6r islem zamani sonunda fiizyon yakiti tretiminde sogutucu olarak Li17Pb83,
Li bilesigi olarak Li20’nun kullanildigi manto, 233U dretimi, fisyon enerjisi Gretimi ve enerji cogaltim faktériinde ise
sogutucu olarak Li17Pb83, Li bilesigi olarak Li2ZrO3'nun kullanildigi manto en iyi sonucu vermistir. Ayrica 232Th
izotopu, en fazla sogutucu olarak flinabe, Li bilesigi olarak Li2ZrO3’nun kullanildigi mantoda tiiketilmistir.
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ABSTRACT

INVESTIGATION OF THE EFFECETS OF A REACTOR PERFORMANCE ON USING DIFFERENT LITYUM
COMPOUNDS IN A FUSION-FiSSION REACTOR FUELLING WiTH THORUIM

DURUKAN, Orhan Nigde University Graduate School of Natural and Applied Science Department of Mechanical
Engineering

Supervisor : Assoc. Prof. Dr. Kadir YILDIZ

In this sudy, a fusion-fission reactor fuelling with ThO2 is investigated. Flibe, Li17Pb83, Natli, Li20Sn80 and
Flinabe is selected as a moderator in the reactor and LiH, Li20, Li3N, Li202, Li2TiO3, Li4SiO4, LiBr and Li2ZrO3
are used in the tritium breeding zones of the reactor. 14.1 MeV D-T neutrons are used as a fusion neutron source
and the fuel of fusion breeding rates, fissile izotope breedings rates (233U), fission amount, energy multiplication
factor, 232Th comsumption and fission power density are investigated for t=10 days during the reactor operation
period over five years. At the end of 5th years operation time using Li20 as a Li compound and Li17Pb83 as a
moderator in the blanket provided highest fuel of fusion breeding rate. Highest value of fissile izotope breeding
rates (233U), fission amount and energy multiplication factor are reacted with using of Li2ZrO3 as a Li compound
and Li17Pb83 as a moderator of the blanket. It was shown that flinabe moderated and using of Li2ZrO3 in tritium
breding zones of the blanket has spented amount of 232Th isotope.
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