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Metal carbonyl clusters was first identified in the Jiange H5 chondrite, by using the only but 
p o w e h l  tool of Fourier Transform Infrared Microprobe Analyzer. Four Infrared stretching bands, 
assigned as terminal and bridging CO groups of metal carbonyl clusters, were weak but 
distinguishable. These data are extremely important for fundamentally understanding chemical 
condensation from gas to solid state in the pre-solar nebulae, which may reflect carbon monoxide 
enriched supernova explosion involved to the nebulae. 

Previous determination of intermediates of the pre-solar nebulae had been restricted by analytic 
techniques. Recently, FT-IR Microprobe technique has been developed for study samples at a scale of 
micrometer with non-destructive preparations.' It has been used in studies on rocks of our Earth for 
years and a bench of valuable studies on single multi-phase inclusion had proved the p0werfi.d 
application of this technique.2 In this study, a Perkin Elmer System 2000 Micro-FTIR was applied 
for searching of organic compounds in some chondrites. Samples were polished to super thin before 
analyzed. 

A set of weak but distinguishable peaks of CO stretching bands were identified from Jiange (H5) 
chondrite. The bands are at 2059, 1945, 1855 and 1833 cm-'. These peaks are very much 
corresponding to those of iron carbonyl cluster ~ e ~ ( ~ 0 ) ~ ~ . ~  Fig. 1 shows all peaks from the Jiange H5 
chondrite. 

Formation and stabilization of metal carbonyl clusters are very sensitive to oxidation-reduction 
environments. The formation region of E chondrites was at a relatively very reduction environment, 
where most carbon existed as graphite.4 On the other hand, the region of C chondrites was located at 
an oxidation environment, where most carbon existed as ~ 0 ~ ~ -  group. So, the region of H chondrites 
between that of E and C chondrites might be a proper area where CO molecule might be 
thermodynamically stable. 

Formation of metal carbonyl clusters in pre-solar nebulae was much more complicated than that in 
laboratory. Two parameters could significantly influence on the formation of metal carbonyl clusters 
in the space. The first one is the source of CO molecule, and the second is the driving force that 
initiate the reactions that formed the clusters. As it is well know, carbon monoxide CO is the second 
abundant interstellar molecule so it would play a very important role in the evolution of the pre-solar 
n e b ~ l a e . ~  The COY as a major part of the interstellar molecule, could be driven in to the nebulae disc 

6 by supernova explosion, and became the major source of CO molecules for formation of metal 
carbonyl clusters. Accompanied with the supernova explosion,7 strong electromagnetic irradiation 
such as microwave irradiation were introduced. This could be a very important driving force to 
initiated and to accelerate synthetic reactions of metal carbonyl clusters at the H chondrite region in 
the nebulae disc. Microwave irradiation have been applied as a very important heating source in 
synthesis of organometalic compounds and clusters in laborato~y,~ '~  in which synthetic rates were 
dramatically enhanced through microwave induced plasma reactions.1° 

In summary, four distinguished IR stretching bands of carbonyl groups have been observed in the 
H5 chondrite Jiange, which were very similar to the stretches of laboratory synthesized Fe3(C0)12 
cluster. This implies formation of metal carbonyl clusters at the region of H chondrite in the pre-solar 
nebular disc. A model for the formation mechanism of these clusters is postulated as follows: in the 
per-solar nebulae, supernova explosion introduced interstellar CO molecule into the nebular disc, and 
irradiation from the explosion initiated and accelerate the direct reaction of CO molecule with ultra 
fine metal particle to form the metal carbonyl clusters in the nebulae. 
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Fig. 1 IR spectra of an opaque mineral (A) and a semi-transparent mineral (B) in the Jiange H5 chondrite. The 
region B that exhibit four distinguished IR stretching bands: the stretches at 2059 and 1945 cm-' were assumed 
to be response to the terminal CO groups, and the others at 1855 and 1833 cm-' were assumed to the bridging 
CO groups, of metal carbonyl clusters Fe,(CO),,?], respectively. 
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