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Dynamic Gas Condensat ion Is Used
At LANL To Fabricate MIC Reactants

LANL Al Powder Russian Al Powder
       (“ALEX”)

Japanese Al Powder

• Ultra fine particles (~20 nm)
• Uniform size di stribution
• Size easily co ntrolled
• Amenable to co ntinu ous pro duction

(currently ~25g/hr)
• Process self-purifies source metal
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DYNAMIC GAS CONDENSATION Gas-condensed, passivated, ultra-fine 
         grain aluminum MIC reactant
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LANL Al Powders Have A Smaller Mean
Size And A Narrower Size
Distribution Than Commercial Powders

• log-no rmal
distrib ution f unction
fits measured data
well

•  D = peak position

•  s  fixes di stribution
 width

P(d) = exp 
(ln(d) - ln( D) )2

2(ln( s ))2

LANL UFG Al ( D=18, s =2)

Russian “ALEX” Al ( D =98, s  =1.6)

Japanese 
Al (D =150, s  =1.8)
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LANL UFG ALUMINUM PARTICLES ARE SINGLE CRYSTALS
WITH NEGLIGIBLE STRUCTURAL DEFECT DENSITY

GAS-CONDENSED Al PARTICLE Al(111) LATTICE FRINGES

l  interior
aluminum is
crystalline

l  no structural
defects apparent

l  2.5 nm thick
Al 2O3
passiva tion layer
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SEM of LANL UFG ALUMINUM
PARTICLES


