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SILICONE OIL: A PERSISTENT CONTAMINANT IN CHEMICAL AND SPECTRAL MICRO- 
ANALYSES OF INTERPLANETARY DUST PARTICLES. 

Frans J. M. Rietmeijer, Department of Geology, University of New Mexico, 
Albuquerque, NM 87131, USA. 

It is commonly accepted that many fine-grained chondritic porous (CP) 
interplanetary dust particles (IDP's) are debris from short-period comets 
[1,2]. Comets that formed in the cold regions of the Solar System may preserve 
intact the chemical constituents of the pre-solar nebula, including 
interstellar dust. Chondritic IDP's are at the center of attention since the 
comet P/Halley fly-by missions observed pure low atomic number (C,H,O,N) 
particles as part of its generally carbon-rich dust [3]. The presumably 
primitive carbonaceous components of chondritic IDP's which are of great 
interest to cosmologists [4,5] includes unidentified hydrocarbons and 
amorphous and poorly graphitised carbons [6-81. Presently, many micro- 
analytical techniques, such as auger-, ion-, nuclear (P1XE)- and laser- 
microprobes, have been used to analyse IDP's [9-121. Thus, it is appropriate 
to evaluate sample cleanliness of IDP's collected in the Earth's atmosphere, 
as contaminants may result in spurious chemical signatures for these IDP's 
[lo-131. For example, residual silicone oil interferes with the acquisition of 
an unambiguous infrared transmission signal on some IDP's [14]. 

High-purity, high-viscosity silicone oil is used as a chemically inert 
trap to retain particles that would otherwise bounce off the collector plates 
during collection in the stratosphere and is also used to manipulate particles 
in the laboratory [14,15]. Even after extensive clganing procedures had been 
applied to a chondritic IDP allocation, detailed analytical electron 
microscope (AEM) analysis of the allocation showed that silicone oil remains 
on the sample after rinsing procedures. This result is in contrast with an 
earlier study showing that silicone oil is not a contaminant of stratospheric 
IDP's [8]. 

For all particle analyses, a modified JEOL lOOCX AEM equipped with a PGT 
System IV energy dispersive spectrometer (EDS) was operated at an accelerating 
voltage of lOOkV using a focussed probe of -20nm diameter. During transfer, a 
portion from the parent particle (W7029C1) broke apart and deposited onto the 
holey-carbon film. Thus, individual grains were accessible to study [see ref.6 
for details on analytical procedure and mineralogy of the IDP allocation]. 
Selected grains were analyzed with a JSM-35CF scanning electron microscope 
equipped with a windowless EDS (WEDS) operating at an accelerating voltage of 
10kV. The WEDS analyses showed the presence of oxygen in silicone oil (note: 
unambiguous identification of carbon in the oil is not possible due to the 
holey carbon film) . 

SILICONE OIL [(C H )3SiOH]. The EDS spectra for localised areas on the 
holey-carbon film she; S?i-peak height distributions (10-180 full-scale counts) 
consistent with a thin (elnm) discontinuous silicone oil film. Less commonly, 
less-transparent areas on the film boil violently in the electron beam (with 
temporary loss of high vacuum) leaving an irregular amorphous Si-rich residue. 
The EDS spectra obtained on smooth surfaces of sulfide grains are generally 
"clean" indicating that rinsing may be relatively successful for smooth 
crystal faces. A substantial fraction of grains in CP IDP W7029*A is elemental 
carbon which occurs as smooth carbon-2H grains and fluffy grains of poorly 
graphitised carbon (PGC). The structural form of elemental carbon in this CP 
IDP is confirmed by selected area electron diffraction [6,7]. All EDS spectra 
for these carbon phases consistently show the presence of silica with peak 
heights generally less than 250 full-scale counts. This compares with peak 
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heights of 600 - 800 full scale counts for similar thickness silicate grains 
for the same counting times. Subtraction of the holey carbon film background 
is generally sufficient to remove the Si-peaks from EDS, or WEDS, spectra for 
the majority of carbon particles. The Si-peak height in these spectra are 
related to (1) particle thickness, i.e. X-rays are generated from both top and 
bottom surfaces and (2) particle morphology, i.e. smooth or fluffy, porous 
particles. The latter is demonstrated by analyses of carbon particles 
consisting of both PGC and carbon-2H. In these particles, Si-peak heights in 
EDS-spectra for the carbon-2H fraction are typically lower compared with 
spectra for the PGC fraction. These observations suggest that (1) silicone oil 
is preferentially adsorped on carbonaceous matter compared to crystalline 
surfaces and (2) silicone oil is retained in the porous PGC structure, 
probably by capillary forces. While it is probable that silicone oil observed 
in this AEM study is the result of laboratory sample handling procedures, the 
data also suggest that silicone oil which may have penetrated porous 
structures during collection [8] will be retained as a surface coating, 
especially on carbon-rich CP IDP's. 

In summary, the presence of residual silicone oil is not an important 
contaminant for mineralogical studies of CP IDP's [2] but could be prohibitive 
for precise interpretation of chemical and spectral micro-analyses from 
carbon-rich CP IDP's. Thus, awareness of this unavoidable organic contaminant 
may assist in balanced comparisons of IDP's with cometary and interstellar 
dust . 
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