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APPLICATION OF NEUTRON POISONS IN 
NUCLEAR CRITICALITY SAFETY 

Sponsored by Nuclear Criticality Safety Division 

All Papers Invited 

1. Use of Borosilicate-Glass Raschig Rings 
in a Hostile Environment, E. 0. Nurmi (B&Yl 

Borosilicate-glass Raschig rings purchased to ANSI 
N18.4-1971 standard are used as neutron absorbers in a 
hostile, corrosive chemical atmosphere in the NNFD 
uranium scrap recovery process. In the processing of 
highly enriched uranium, fixed neutron absorbers are 
required in all vessels greater than five-inch diameter to 
prevent the occurrence of possible critical reactions. 

The chemical conditions found in the process vessels 
at the head end or feed preparation part of the recovery 
process exceed conditions outlined in ANSI-N16.4-1971. 
Although dissolver solutions are treated with aluminum 
nitrate to complex fluoride ions as well as to provide 
salting strength, a free acid concentration of 1 to 3 molar 
establishes the possibility of a highly corrosive atmo- 
sphere to borosilicate glass. Glass Raschig rings have 
been used for neutron absorption, or fixed poison, since 
I988 in these process vessels. The vessels are filled 
to the overflow line with random-packed glass Raschig 
rings. Daily checks of the level of the rings are made 
and new rings are added as needed to maintain the proper 
level. A stringer of rings in a pipe is periodically 
checked to ascertain the integrity of the rings throughout 
the depth of the vessel. Semiannually, the tanks are com- 
pletely emptied, the glass rings are cleaned, inspected, 
and returned to the vessel. Broken and/or thin, worn 
rings are discarded and replaced with new rings. The 
two tanks containing the most corrosive solutions have 
about 14,000 rings each. The monthly replacement rate 
is about 1% of the total rings per tank. The last cleanout 
required replacement of 20% of the glass rings in one 
tank and 10% of the glass in the other tank. 

Those tanks or vessels containing solutions with little 
or no fluoride ions experience essentially no loss of 
glass rings, Any loss that occurs is the result of the 
semiannual cleanout and inspection which causes some 
Raschig ring breakage due to handling. 

Samples of rings taken from the various vessels semi- 
annuaIly are analyzed for boron content. No selective 
leaching of boron has been observed. 

Rorosilicate-glass Raschig rings have been success- 
fully employed ln a chemically hostile environment as 
neutron absorbers or fixed poisons. The hostile environ- 
ment doe8 require diligent inspection of the Raschig rings 
ta the pl’OCS88 units to ensure nuclear safety, 

2. bkrC4y poisoning, Thomas Gutman (C-E) 
?‘he use of 8- to IO-in.- thick concrete layers to isolate 

WaYS of interacting Bubcrits of fissile material had, 
vmtu receftt Years, been considered standard practice.’ 
?I@ Ufm of KEN0 calculations, however, has shown that 

concrete thickness of significantly <16 in. fail8 to provide 
isolation, and may even increase array reactivity in some 
cases.’ 

We have performed studies to identify the isolation 
provided by various materials for specific arrays. Al- 
though some general statements about isolating materials 
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Fig. 1. Layout and reactivities of tiered arrays of 
U(3.5)ch cylinder8 containing 2.05 g U/cm”. 


