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Trace element abundances and abundance patterns in meteorites have proven to be di- 
ostic indicators of fractionation in the solar nebula or on meteorite parent bodies, neb- 

x t e m p e r a t u r e  at formation, the maximum reheating experienced during metamorphism, 
and genetically related groups of meteorites. Trace element abundance determinations 
have been performed on stratospheric micrometeorites by Neutron Activation Analysis 
[1,2], Proton Induced X- Ray Emission (PIXE) [3], and Synchrotron X-Ray Fluorescence 
(SXRF) [4,5]. Sutton and Flynn [5] have demonstrated that SXRF is presently capable of 
deterruining concentrations of virtually all elelllents between S and Mo (Z = 16 to 42) in 
chondritic particles 20 micrometers or larger. Improvements to the present SXRF facility 
at the National Synchrotron Light Source at Brookhaven National Laboratory, as well as 
construction of the Advanced Photon Source at Argonne National Laboratory will signif- 
icantly improve this SXRF analysis capability by the time the Cosmic Dust Collection 
Facility (CDCF) is operational. 

The trace element data on micrometeorites are presently limited to about 30 particles. 
Van der Stap et al. [3] interpreted their data on 3 micrometeorites to suggest the particles 
salllple the late stage of the collapsing nebula. However, Sutton and Flynn [4] point 
out that as additional micrometeorites have been analyzed the picture has become Illore 
corn licated, as would be expected if the micrometeorites sample a variety of-formation Ll con tions agd parent bodies. 

The CDCF is expected to provide an opportunity to identify individual collected par- 
ticles with specific source types, comets or main-belt asteroids, and perhaps with specific 
parent bodies. Trace element determinations on these source-identified particles shoulct 
constrain the formation conditions of the particles, and by implication also their identified 
parent bodies. 

Each of three proposed collection techniques - low density aero el, capture cells, and 
multiple foils - is likely to result in the incorporation of a substanti 3. mass of the collector 
material into the particle (or particle residue). Thus useful trace element analyses on the 
collected particles will only be possible if either: 1) the collector material is substantially 
free of chemical impurities for the elements of interest, or 2) the collector material con- 
tains some element present in low abundance in the captured particles, which can serve 
as a tracer of .the collector contaminant contribution. The former of these alternatipes 
IS preferable since the complex nature of the collection process would make subtraction 
attenlpts difficult. 

Thus we are presently focusing our attention on the ident,ificatiori of capt,ure ~llat~erials 
wit11 low trace element contents, suitable for each of the three proposed collect-ion tech- 
niques. 111 our initial work we have concentrated on trace elelllel~ts above potassittm. We 
have thus far analyzed two materials: 
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KAPTON FOIL: "X-Ray Fluorescence Grade Kapton" foil (supplier Xspek) was ana- 
lyzed by SXRF. Fe, Cu, and Zn were the only elements detected, all at concentrations 
below 10 ppm. For chondritic particles the interferences from these elements in the 
Kapton is negligible. 

SILICA AEROGEL: We have examined two samples of silica aerogel by SXRF and 
PEE.  These samples, supplied to us by M. Zolensky, are distinguished by country 
of origin (Sweden and France). The Swedish sample contained Fe at about the 100 
ppm level, but no other detectable elements except the major element Si. The French 
sample exhibited no elemental peaks except the major element Si. 

Our preliminary analyses indicate that both X-Ray Fluorescence Grade Kapton and 
Silica Aerogel are suitable capture materials at the present level of trace element sensitiv- 
ity. Further screening will be required to assess suitability at the higher sensitivity levels 
expected by the time the CDCF is launched. In addition, the chemical variability between 
production lots requires that trace element analyses be performed on the specific flight 
materials. 
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