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Introduction 
Plutonium·238 Group (NMT.9) at Los Alamos Plutonium 
Facility has full capabilities to recover alld purify 238pu01 
from scrap and aged fuels (aqueous scrap recovery), to 
fabricate oxides into fuel pellets, and to assemble into gennal 
purpose heal source (GPRS). An overview of analysis 
capabilities that support 2J8pu programs are presented here. 
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Chemical Analysis of '38pU Materials 
Chemical data opl8pu materials (feed oxide, purified oxides, 
granular 238pU, and process solutions) provide necessary 
baseline parameters and measures for process control, 
material control and accountability, waste disposal, and 
product certifications. 

Analytical Chemistry Group provides information on 
plutonium assay, actinide analysis <?"U, 241Am,2J7N p, and 
lJ6pu), Pu isotopic composition, and non-actinide cationic and 
anionic impurities. 

23Spu group has several in-line analyses capabilities to provide 
real-time chemical information. These include SlLAC 
(Solution In-Line Alpha Counter) and PPM (Plutonium 
Process Monitoring) System. 

SME: Am)' Wong 0/ NMT-9 and Analytical Clrt mislf)' Group 
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Chemical Analysis-Methodology 
Plutonium assay: ulilize .. u(Il1) visible spectrometry 

Actinide analysis: Radiochemical methods 

oJ.OIAm by high resolution gamma-ray speclroscop)' 

. ulNp lid ~U by lon-excbange, gross alpha & alpba spec:lroscopy 

· lJ6pu by a lpba SJ)«tfOSCOpy 

• tborium by Induclively coupled plasma maS!! spectromelry (ICP-MS) 

Isotopic composition: thermal ionization mass spectrometry 

Non-actinide cationic impurities : direct-current arc (DC Arc) 
(AI. B, B~, CIl, Cd, Cr , c.~, Fe, Mg, Mn, lUo, Nil, Hi, 1'&. SI, Sn, Znj 

Anionic impurities: phosphorus by ICP-MS 

SME: Amy WonK o/NMT-9 rind Anal/,tical Chemistry Group 
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Calorimetric Measurements 

mpu, till = 87.74 years 

Power output "'" 0.567 WIg 

Two types of calorimeters used in 
D8pu laboratory: 

-Low wattage, 0 to 5 W ± 0.003 W 
-High wattage, 0 to 200 W ± O.S W 

Calorimetry ill used to verify the amount of special nuclear 
materials in incoming fuel materials, outgoing scrap. and 
finished heat source assemblies. 

SME: NMT4/NIS-5 Calorimetric MtQSu,.t!1"~nt Tell", 
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Neutron Emission Rate (NER) Measurements 
Spontaneous fission of 2J8pu 
prOduces - ZZ2U n/slg of 
Pu O} (8181 % o(lJ8Pu). 
Energetic alpha particles 
react with light isotopes sue 
as 170, 180, "F in 138pu01 
producing additions of 5000 
to 20,000 n/slg \ ' i 8 (a lpha, n) 
reactions. 

The neutron emission rate is 
measured in a thermal 
neutron counter. 

'-':::::i;: 
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NER dl'l ror llI""l\bt"riallll i. Iqu",UJ (IX 
lad onlalf) JIId fu rl f.brintloa linK (16() 

SM E: JUSlJn Brock, John Bro"'n, alt'Y Rinehllf1 
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Particle Size Analysis 

Utilize Galai CIS- IOO 
instrumentation to 
determine particle size 
distribution (0.5 to 600 j 
micron) oflJlpu and J : 
simula nt (uels from impact • 
testing (majnly fine particles. 
< 100 micron) and verify the 
particle size of milled UlpU 

oxide prior to dissolution for 
scrap recovery. 
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Pl rdde liz •• uly.iI OUlllpood lestiaa 
results (velotlry' l 55 mI.) ohllol- preued 

shnublqt ruel (unlDi. pelleu) 

$M£: MaryAnn R~i",WJ, Ptud Monh 
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Ultrasonic Test (UT) 

UT is performed to examine the weld 
integrity of the lJ8Pu02-fueled clad 
and simulanl-fueled capsules. The 
cracks are not visible on the external 
surface of the weld, and if left 
undetected, could compromise the 
containment o(2311Pu02 in the unlikely -

--
f--.... -

. ---""---
event of an aborted launch or re-entry 
into the earth's atmosphere. 

...... -~''''---''-

We use a 3.S-MHz transducer inspecting system with a O.S­
inch diameter and loS-inch spherical focus in water. The 
operator must have a minimum of an ASNT Level-I 
ultrasonic testing certification. 

SME: MaryAnn Rl!imus, Paul Monit 
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Metallography/Ceramography 

Melallography/cel'"amography examinations 8I'"e perfol'"med on 
test components re<:ovel'"ed fl'"om impact tests of m pu02-fueled 
and simulanl-fueled clads. The micl'"ostl'"uctul'"e of the CPUS 
clad maledal, 
examined. 

fuel pellets al'"e also 

Metal lography-confonning graph 

SME: MaryAnn Re;mll5, Paul Moniz 
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Metallography/Ceramography 

A LECO 300 metallograph with 
magnification range of 8 to 500 
X is interfaced to the glovebox 
line through a unique hood 
extension that covers but does 
not enclose the metallographic 
stage. 

The specimens are prepared 
using wafering saw, automated 
grinding. rough and fioe MetallographY<OOIltOnforming graph 

polishing equipment. 

SM£: MaryAnn Rei",lU, Palll Moniz 
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