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Abstract. Organic contamination depositions on orbiting platforms have been shown to occur as a result of human 
waste disposal systems of manned platforms. Furthermore, in addition to this source of contamination, there are 
others which emanate from the debris released from the interior of the shuttle bay, propulsion systems, and other 
debris from un-manned platforms. Experiments were conducted to determine if a surface-contaminated Aerogel 
Capture Cell (ACC) would induce both track and particle contamination, thus masking the naturally occurring 
organics of a captured Interplanetary Dust Particles (IDPs). Glycine was selected as the tracer-contaminant for its 
simplistic molecular characteristics; its non-detectability in the Ames Hypervelocity Vertical Gun Range (HVGR); 
and absence in aerogel production and handling procedures. No glycine was found on the particle recovered or in 
aerogel volumes near the track to the calibrated sensitivity of the GC/MS. The technique of using a divergent laser 
beam to clean organic and inorganic debris off aerogel surfaces was tried and was shown to be effective. 

Ex~eriment  Definition. A typical IDP capture mission would be designed such that the mission initiation and 
termination would not impart contamination, and all capture media would be as pristine as possible at the onset of 
the mission. However, since the exposure of the capture media would be in a space environment having organic or 
inorganic material systematically being deposited on the exposed capture media surface, experiments were 
conducted to: 
o Determine if surface organics survive the impact process and if they are entrained in the capture media track; 
o Evaluate the potential diffusion of contaminants in aerogel over a 180 day period; 
o Investigate the potential for post-impact contaminants diffusing along the track boundaries into the aerogel; thus 

potentially contaminating other tracks and captured particles; 
o Investigate the potential for contaminants to enter the track after the capture event; 
o Evaluate methods capable of removing surface accreted contamination of the type found in space, prior to 

removal of the captured particle; 
The question of the validity of using the specific tracer as a measure of contamination in terms of the potential for it 
to diffuse into the aerogel and potentially mask the naturally occumng organics of the IDP was also investigated. 

ExDeriment Three pristine aerogel ingots whose general organic concentration as determined by 
Dynamic Headspace/GC/MS to have under 0.03 ppm were prepared using the same chemical precursor sol-gel mix, 
solvent extraction run, and concurrent handling procedures. The aerogel capture cell ingot size measured 14.0 cm in 
diameter and 12 cm in length and had a density of 0.057 gmlcc. The ingots were encased in metal. Final post- 
processing of the aerogel resulted in under 0.0039 ppm of what the minimum detectable limit was of the GCIMS 
using an amino acid extraction and derivitization/GC/MS method on the Fisons 70SEQ. All handling and casting 
operations were performed in an argon atmosphere. The exposed front surface of each sample was contaminated 
with glycine. This amino acid was selected for its physical characteristics and the GC/MS was subsequently 
calibrated and performance sensitivity peaked for this amino acid. An additional set of three small aerogel samples 
were prepared as targets for HVGR propelled carbon particles to investigate debris removal approaches. 

Ex~er iment  A : Track Entrained Organics, Experiments were conducted to determine the level of potential 
organic entrainment in the track caused by a hypervelocity particle having comparable IDP kinetic energies. The 
GC/MS was used to measure glycine concentration of samples taken along the track at various depths. The induced 
glycine surface contamination levels were measured to be uniform to 8% over the surface as measured at 2 cm 
intervals. A single, pristine, carnelian hypervelocity launch particle which had its features photographed, weighed, 
and visually inspected prior to launch. This procedure was followed for each of two launches against aerogel held at 
78K. The tests conducted included: 
o Initial Pre-launch Measurement. Measurements of two samples of the applied surface contamination were 

taken approximately 3 cm radius from either side of the impact point to check glycine distribution uniformity. 
o Collision Organic Entrainment. The 8.2 cm aerogel track created by a colliding particle of 6.6 joules was 

analyzed at increments of 1 cm depths down to 9.0 cm depth and elemental volumes taken which included the 
track. The results of the chemical analysis are given in Figure 1. 

o Post-impact Surface Organic Diffusion Into Aerogel. A portion of the aerogel track was separated in the 
laboratory and was set aside for 180 days, then analyzed at its surface and to 9.0 cm depth to evaluate any 
potential contamination spreading (see Experiment C results). 

Specimens were prepared subsequent to orienting the surface face down at the point of particle penetration. This 
orientation reduced possible secondary track contamination by surface debris which might have fallen into the track 
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channel. The media was cleaved nearly exactly in half along the track itself and the particle simply fell out into a 
waiting beaker. The two halves were isolated in two separate beakers with the track facing to minimize any 
secondary contamination resulting from surface debris falling into the exposed track. All operations were conducted 
on an electrically neutral ground plane. Glycine was detected along the first 60% of the track as indicated in Figure 
1. Consideration of the handling procedures, specimen preparation, electrostatic fields created on the surface of the 
aerogel specimens at the time of preparation, and simple ejecta fall-back may all be responsible for this low level of 
glycine contamination in the track. 
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Figure 1: Track Glycine Concentration. 

B: C- . . . . After the contamination process was completed, one sample was stored 
for 180 days in a protected area held at 291K and one-atmosphere of argon. This sample was tested using a CGMS 
to determine if glycine was present at several depths below the surface. The results were compared to the initial 
conditions, and to the sensitivity of the GC/MS contamination level was in the range of 0.0001 &m2 at the onset of 
the test and also 0.0001 g/cm2 at the end of the 180 day waiting period. Measurements also showed no significant 
penetration of glycine beyond the surface first 1 mm deep elemental volume. Glycine had not penetrated the surface 
fissures created by a 003 sandingfpolishing. This surface preparation was performed to assure a uniform 
concentration of the glycine contaminant. 

C: Post Launch Om- . . .  A portion of the aerogel surface located 
approximately 1 cm from the track of the particle was preserved intact. This piece of aerogel was cleaved transverse 
to the track axis and examined using the GC/MS after 180 day interval. The top surface organic analysis (0 cm to 
0.1 cm) showed the expected levels of glycine applied. the second sample consisting of a volumetric zone extending 
from 1 mm to 1 cm had no measurable glycine. No other non-track samples had any measure of glycine to the limits 
of the GC/MS. The suggestive entrainment of glycine in the first cm of the track specimens may be explained by 
aerogel dust contaminated with glycine falling into the track, or simply the very fragile aerogel track penetration 
orifice edge components may have dislodged and fell into the track. 

D ~ e r i m e n t  D: Aero-face Debris -oval, Electron beams, neutral plasmas, and a diverging laser beam 
was tried for the removal of embedded carbon on the surface of aerogel. The carbon deposition was produced by 
launching carbon particles against the aerogel targets at approximately 5 Km/s. Only the laser beam method was 
successful in removing the surface carbon. Approximately 98% of the deposited carbon particles were removed, 
leaving only a few agglomerated carbon particle tracks remained embedded below the surface of the aerogel . 

Conclusions. Measurement of the distributed volumetric and track contamination levels created by a uniform 
surface layer of glycine whose concentration was 0.0001 g/cm2 indicates the captured particle organic masking 
under these conditions is negligible to the limits of detection of the GC/MS (0.0039 ppm). Contamination levels 
measured close to the particle penetration point was probably caused by post-launch handling procedures. There 
were no measurable glycine concentrations internal to an aerogel ingot after 180 days of incubation. Made as a 
separate measurement, no glycine was found on the particle recovered or in aerogel volumes laterally or beneath the 
track. The carnelian particle survived with very little evidence of edge ablation and was found to have a leading 
surface of partially sintered aerogel. The particle was remarkably protected by this surface of aerogel. Little surface 
degradation resulted for carnelian particle. The track was clearly straight with no variations throughout its entirety. 
Removal of surface debris using a laser beam proved effective and if employed prior to the removal of a captured 
particle, could further minimize any potential contamination resulting from space accreted debris. 
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