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The majority of interplanetary dust particles (IDPs) collected in the stratosphere fall into one of 
three infrared classes. These classes are referred to as olivines, pyroxenes, and layer-lattice silicates, after 
the terrestrial minerals that provide the best match to the 10 pm silicate bands observed in the IDP spec- 
tra (1). 

The layer-lattice silicate infrared class of IDPs is of particular interest since its spectra match in 
important respects with those taken from W33 A (1,2), an astronomical infrared object that  may be a 
solar system in the process of formation (2). Since the collected IDPs may contain material which has 
remained relatively unaltered since the formation of our solar system, they may represent the products of 
processes similar to those occurring in W33 A now. 

The infrared spectra of objects like W33 A contain a number of absorption bands, the majority of 
which have been given a t  least tentative identifications in terms of silicates and ices. In addition to  the 
identified bands, many of these objects exhibit a well-defined absorption band a t  6.8 pm (3). The source 
of this band is not known, but possibilities include hydrocarbons (4) and carbonates (1,5). 

A 6.8 pm band is seen in most of the spectra taken from interplanetary dust particles that  fall into 
the layer-lattice silicate class. In the case of the IDPs, the 6.8 pm band was attributed to the asymmetric 
stretching vibrations of carbonates (1). This tentative identification was confirmed by the observation of 
the corresponding, but weaker, 11.4 pm C 0 3  scissors mode vibration in the spectrum of Calrissian, a par- 
ticle with an extremely strong 6.8 pm feature (I) ,  and using TEM electron diffraction techniques (6). 

However, IDPs are known to  contain' hydrocarbons (7), and the possibility that  some of the 6.8 pm 
band is due to organic compounds should be considered. If hydrocarbons are present in the IDPs they are 
likely to be similar to those found in meteorites and be largely insoluble in acids (8). In contrast, even 
relatively mild acid treatments will remove most carbonates. Thus, if a substantial fraction of the 6.8 pm 
band remains after an IDP has been treated with acids we could conclude that  hydrocarbons are probably 
a source of some of this absorption feature. 

In an attempt to determine if an appreciable fraction of the 6.8 pm band in the IDP spectra was 
caused by hydrocarbons, an acid dissolution experiment was done to  remove the carbonates from Calris- 
sian Two, a particle that  exhibited a strong band a t  this wavelength. Calrissian Two had a "chondritic" 
elemental EDX spectrum, was - 20 pm in diameter, and had a mass on the order of 10 nanograms. The 
particle was crushed between two quartz plates and material adhering to one of the plates was used to  
obtain the infrared spectrum of the unaltered particle seen in Fig. 1. The material on the other quartz 
plate was subjected to an - 10 second exposure to 10% HCI acid a t  6 0 ' ~  and then used to  obtain the 
second spectrum in Fig. 1. (Earlier experiments done on mineral standards had shown that dolomite, cal- 
cite, and siderite were all removed by short exposures to HC1 acid a t  temperatures > 50'~).  The distri- 
bution of the submicron carbonate grains within the particle is expected to be essentially isotropic and 
both halves should have originally contained carbonate minerals (6). 

Note the removal of the prominent 6.8 pm band in the lower spectrum of Fig. 1, indicating that  the 
source of this feature has been removed by the acid treatment. 

The band a t  7.9 pm and some or all of the band a t  3.4 pm in the top spectrum are due to silicone 
oil contamination (a  spectrum taken from pure silicone oil shows that it is not responsible for the 6.8 pm 
band). The interferences a t  4.3 pm in both spectra are due to residual atmospheric C 0 2  in the spectrom- 
eter. 

While most of the 6.8 pm band is removed by the acid treatment, several small features may still be 
present a t  5.8, 6.3, and 7.1 pm. These band positions are not inconsistent with the expected absorptions 
from functional groups like -COOH and -CH=CH2. Unfortunately, because of the weakness of the bands 
and the possibility of silicone oil interference it is not possible to be sure the features are from hydrocar- 
bons associated with the IDP. 
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The disappearance of the 6.8 pm band in the spectrum obtained from the acid-etched sample shows 
that the majority of the 6.8 pm band is caused by carbonates or other easily soluble phases. If hydrocar- 
bons were responsible they would have to be removed by short exposures to  HCI acid but be insoluble in 
the xylene used t o  dean the silicone oil.collecting medium off the particles during the curation procedure. 
Since the strength of the 6.8 pm band relative to  the 10 pm silicate feature seems to correlate roughly 
with the abundance of carbonates as seen in the TEM (6), it is most likely that carbonates are responsible 
for essentially all of the 6.8 pm band. The problematic possible minor bands a t  5.8, 6.3, and 7.1 pm 
remaining after acid treatment suggests the possible presence of a minor hydrocarbon component that can 
survive acid treatments. 

The demonstration that chemical dissolution experiments are possible on extremely small particles 
opens up a number of possibilities for future investigation. It may now be possible to carry out dissolu- 
tion experiments on IDPs similar to those done on meteorites in which the silicates are removed using 
alternating HF and HCI acid dissolutions. 
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