
, SAVANNAH RIVER LABORATORY 
�TECHNICAL DIVISION

DISTRIBUTION 

J. D. SPENCER, SRL
R. E. NAYLOR, WILM.
L. H. MEYER
C. H. ICE, SRL
J. M. BOSWELL
H. J. GROH
D. L. McINTOSH
J. W. WADE
G. F. MERZ
P. L. ROGGENKAMP

MEMORANDUM 

TO: J. D. SPENCER 

FROM: T. C. GORRELL 

W. E. GRAVES 
M. L. HYDER

DPST-AFCT-77-154 

F. R. FIELD
L. A. HEINRICH
H. D. HARMON
J. B. MELLEN
J. 1·. RATLIFF
F. D. R. KING
J. P. CHURCH
R. L. REED
TIS FILE

DECEMBER 7, 1977 

CHOICE OF SPIKING MATERIAL FOR RECYCLED LWR FUEL 

INTRODUCTION AND SUMMARY 

The feasibility. of using certain highly radioactive nuclides 
to spike recycle LWR fuel was investigated. The purpose of spiking 
is to mi11imize the likelihood of diversion of the fuel. The amounts 
of spikeant required and the reactivity effects on subsequent reactor 
operation were evaluated for a single fuel rod of MOX fuel. 

For spent fuel cooling times of six months or greater, only 
three groups of fission products are attractive, viz., Zr, Ru and 
Cs. Table 3 lists dose rates calculated for a single fuel rod con­
taining the fission products recycled from a similar spent fuel rod, 
at three cooling times. Radiation dose rates of several hundred R/hr 
at 3 feet can be achieved. 

The reactivity effects of individual fission products are small, 
and can be compensated for by very small increases in the Pu conterit 
of MOX fuel. Use of the gross fission product inventory as a spikeant 
would result in significant reactivity losses if the rare earth 
fraction were not extracted. 

60co is also an attractive spikeant candidat�59 Specific load­
ings of only a few mg/ft would b� required. The Co could be 
irradiated in separate ro�s in a LWR fuel bundle, or could be obtained 
elsewhere, e.g.,SRP. 
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