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ABSTRACT 

Critical masses of square-prisms of highly enriched uranium diluted in various 
X/235U ratios with matrix material and polyethylene were measured. The 
Configuration cores were 22.86-cm and 45.72-cm square and were reflected with 
8.1 3-cm and 10.1 6-cm thick side polyethylene reflectors, respectively, The 
configurations had 10.1 6-cm thick top and bottom polyethylene reflectors. For 
some configurations, the Rossi-a, which is an eigenvalue value characteristic for 
a particular configuration, was measured to establish a reactivity scale based on 
the degree of su bcriticality . Finally, the critical mass experiments are compared 
with values calculated with MCNP and ENDF/B-VI cross-sections. 
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Brief History 

0 1990-1 994 B. Briggs and associates performed 
calculations for TRU waste in storage at the 
RWMC 

0 1995- C. Bowman “Underground Autocatalytic 
Criticality from Plutonium and Other Fissile 
Mat e ria I” 

0 1996- 1997 LACEF- Criticality of Mixures of 
Plutonium, Silicon Dioxide, and Water - 
Dynamic Behavior 

Los Alamos National Laboratory 



Purpose 

urpose of these experiments is t 
test the cross sections 

>> untested materials MgQ, AI2O3 Y 

CaQ) 
>> untested regions 

0 No experimental critical data that can 
assure the correctness of calculations 

Los Alamos National Laboratory 



Pu Density (kg/l) 





Weight and I. C. of the Foils 

F o i M  68g Fo i l# l l  70 

FoiI#2 71 g Foil #1 

Foil#3 71 g Foil # I 8  69 g 

Foil #10 70 g Foil#25 72g 

Foil # I 5  71 g Foil#26 69g 

U-235 93.23 WYO 

U-238 5.37 W%O 

U-236 0.26 W% 

U-234 1.13 W%O 

Los Alamos National Laboratory 





Low neutron absorbing material 
Dimensions: 9yyx9’yx0.25y’ Weight: 753.3 g 
Density = 2.2 glcc 

Chemical Composiiton: 

SiO2 99.997 wo/o 
At 
As 
B 
Ca 

14 PPm 
c0.002 ppm 
c0.2 ppm 

0.4 ppm 

Cd c0.01 ppm 
Cr ~0 .05  ppm 
Fe 0.2 ppm 
Mg 0.1 ppm 
Li 0.6 ppm 

Los Alamos National Laboratory 
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MgO Powder 

Element Composition (in Percent) 

MgO 97-98.2 CaO 0.9-1.0 
SiO2 0.4-0.5 Fe,Os 0.2-0.3 
A1203 0.1-0.2 CI 0.0 1 -0 m02 
SO3 0.01 -0.02 
Loss on Ignition 0.25-0.5 

Los Alamos National Laboratory 
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Experimental Results 

Diluent ass of x t ~ a ~ ~ ~ a ~ ~ ~  
Uranium Critical Mass 

Si02/CH2 Si/ 235U=42 2196 g 
H/ 235U=312 

Si/ 235U=21 2233 g 
H/ 235U=I 56 

2878 g 

2285 g 

Los Alamos National Laboratory 



Experimental Results (Cont.) 

Diluent xi 235u Mass of 
H/ 2 3 5 0  Uranium 

AI/CHz AI/ 23511 - - 60 2604 g 
H/ 235U - - 159 

MgOI CH2 Mg/ 235U =18 2878 g 
H / W J  = 160 

Extrapolated 
Critical Mass 

2609 g 

2951 g 

Los AIamos National Laboratory 



KENO-Va Results 

AI 

P u -239 concentration 
0.20 g P~=239/lb 
0.25 

0.20 
0.25 

0.50 
0.75 

Kinf 
1.00844 
1.11525 

1.23570 
1.32796 

0.72271 
0 . 86322 

Los Aiamos National Laboratory 



Table III. Critical masses and parameters of uranium diluted systems. 
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Conclusions 

P calculations with matrix 
materials agreed quite well with 
experimental results. 

a MCNP calculations with polyethylene 
yielded a bit higher keff. 

a Future experiments will include other 
materials (CaO, concrete, Fe, etc.) in 

233U 239pu contact with HEU, 9 
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