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Gentlemens 

NUl'ffiC herewith transmits the Monthly Progress Letter for July I962 covering 
work performed under Contract AT(30-1)-2389» 

Major effort during this month was expended on the preparation and character­
ization of samples scheduled for in-pile screening tests. Also, calculations 
were completed on the determination of the amo\ints of boron steel required 
to reduce General Electric Testing Reactor (GETR) Trail Cable Facility 
fluxes to the levels desired for the various test specimens. Final capsule 
assembly will be performed as soon as the boron steel is received and the 
final capsule design is approved by GETR, 

Installation of hot cell and hot raetallographic cell alpha box equipment 
is continuing in order to have these facilities in operation when the 
irradiated specimens are returned for post-irradiation examination. A 
second-hand Bausch and Lomb metallograph has been procured and is being 
modified to permit examination of the irradiated specimens. 

Effort is continuing on the preparation and evaluation of UOg-PuOj 
coprecipitated by relatively long, continuous processing. Three additional 
preparation runs were completed this month under the conditions set forth 
in Table I. To evaluate the effect of Pu/U ratio over a broader range, 
one run was made with U02-35 w/o PUO2. 
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Table I 

Preparation Data for 
Continuous Coprecipitation of U02"Pu02 

Run Identification 

End Product 
Feed Compositions 

gU/1 
g Pu/1 
H"̂ , molaritv 

Feed Flow Rate, l/hr 
Ammonia Concentration, 
molarity 

Ammonia Flow Rate l/hr 
Holduj. Time, minutes 
Total Number Throughputs 
Drying Temperature, C 

297 Pu-18 

UO2-O.5 w/o Pu02 

109 A 
0.6 
1.0 
1,2 
14.5 

0.3 
32.4 
20 
110 

297 Pu-19 

UO2-35 w/o PUO2 

73.5 
36.3 
1.0 
1.2 

.lit '^ 

0.3 
3O0O 
10 
180 

297 Pu-20 

UO2-I2.5 w/o PuOj 

87.5 
12.5 
1.0 
1.1 
14.5 

0.3 
32 
16 
180 

Precipitates produced during the startup and shutdown portions of the runs 
were segregated from the steady-state material. Further, to allow assessment 
of the effects of conversion conditions, the steady-state portions of the 
runs were divided into portions of 180 g each and then converted to mixed 
oxide under different conditions. To allow product comparison with steady-
state materials, the startup and shutdown portions were also converted. 
Characterization of these samples is expected to be completed next month. 
Preliminary results indicate that PUO2-UO2 powder derived from the 
ADU-Pu(OH)^ precipitate obtained at the beginning or middle of a run has a 
significantly lower surface area than powder derived from the precipitate 
obtained at the end of 8 to 10 hours of continuous operation. The avail­
able data also indicate that at least part of this difference may be 
attributed to minor variations in precipitate treatment prior to reduction. 

Steady-state intermediate production run 297 Pu-18 was used to study the 
contribution of possible reduction of ADU by the ammonia evolved during 
the initial stages of mixed oxide precursor conversion. Wet filter cakes 
were dried at a relatively low temperature of 110°C for three days to avoid 
premature thermal decomposition during the drying step. To determine 
whether or not self-reduction occurred, large and small charges of the 
precursor were thermally decomposed in Ng using a rapid temperature rise 
from ambient to operating conditions. Separate but similar size charges 
were thennally decomposed in commercially-purified Ng using a slow temp­
erature rise -frorn flmbient to oneratinf? temperature according to conditions 
summarized in Table II. Weighed samples were calcined in air at 900°C 
and then reweighed to determine the oxygen to metal ratio. 
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Table II 

Conditions for Thermal Decomposition of 

UP2-00 5 w/o PuO? Precursor 

Cbarcfe size 

(,?) 

64 
70 
429 
433 

* Has atmosph 

Rate of 
Temp. Rise 
(Ambient to 
Conversion) 
(°C/min) 

12 
2 
12 
2 

ere - nitrogen 

Conversion 
Temperature 
(°C) 

740 
740 
740 
740 

(4.5 SCFH) 

Hold 
Time * 
(rain) 

80 
80 
80 
80 

Oxygen to 
Metal Ratio 

2,66 
2e66 
2.66 
2.66 

The \ralue of the ô qygen to metal ratio was 2,66 in every case, indicating 
that the product of the conversion was UoOg and that no significant amount 
of self-reduction had occurred under the conditions used. 

Sintering studies on Pu02 and mixed oxide UO2-PUO2 are also continuing to 
allow assessment of the effect of the various process variables that enter 
into the precipitation operation. Standardization of pellet fabrication 
techniques are being contemplated to allow more meaningful interpretation 
of the data. Pure PuC2 pellets that were sintered in vacuum at a high 
temperature ̂ '1&00-?.000-G) reacted considerably with the pellet supports, 
tantalum and magnesium. No evaluation of the sinterability at these 
temperatures could be made because of these reactions, Metallographic 
examination of the Pu02, the support metal, and the reaction products is 
under way. 

Effort is also continuing on the development of techniques for producing 
spherical particles by mechanical agglomeration and sintering, and by 
plasma torch fusion. Wet agglomeration methods have been attempted during 
this period. Initial trials indicate that green agglomerates having 
densities as high as 5.1 g/cc can thereby be obtained; in comparison 
dry agglomeration yielded green densities in the range 3»5 to 3<>8 g/cc. 
Subsequent sintering of these agglomerates at 1550-l600°C for 2 hours 
in air resulted in densification to 10,4 g/cc. The primary purpose of 
the plasma torch fusion studies performed during this month was to obtain 
complete fusion of mixed oxide particles. While pure Pu0_ or UO- can be 
readily fused to high density, mixed crystal particles are generally 
only surface polished when run through the torch under similar conditions. 
^•mml runs with a plasma nozzle designed to gain longer residence time 
within the high temperature torch zone have indicated promise in this 
direction. 
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Due to the release of the new uranium price schedule, all previously per­
formed fuel cycle economics analyses have been revised. The results 
show that no major conclusions need be altered due to the revision in 
uranium prices. 

Very truly yours, 

Karl H. Puechl 
Acting Director 
Advanced Materials Center 
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