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Introduction: Meteoritic separates that are enriched in the

Q-gases have usually been prepared by the chemical procedure

[1]. With Allende (CV3), Matsuda et al. [2] have shown that ma-

terial that floats on the surface of the water (“floating fraction”)

during the freeze-thaw disaggregation exhibits the similar iso-

topic and elemental abundances to those of residues treated with

HF-HCl. This method has been applied for a few fragments of

Allende and floating fractions enriched in the Q-gases have al-

ways been recovered [3, 4].

This physical separation method was also applied for two or-

dinary chondrites (H/L3.2 and L4~6) [5]. The floating fractions

from the two meteorites comprise 0.046 wt% and 0.0057 wt% of

the bulk meteorite, respectively. Concentrations of the heavy no-

ble gases (At, Kr and Xe) in the floating fraction from the H/L3.2

meteorite are similar to those of the bulk meteorite, indicating

noble gases are not enriched in the floating fraction. Excesses in

the heavy noble gases (1- 3 orders of magnitude of the bulk me-

teorite) are observed in the floating fraction of the L4-6 chon-

drite. However, Xe isotopic ratios of the fraction are identical to

those of the air. Obviously, the physical separation method is not

applicable to ordinary chondrites to concentrate the fraction en-

riched in noble gases.

In this study, we applied the physical separation method to

Murchison (CM2), a carbonaceous chondrite in a different pet-

rologic type from Allende (CV3).

Results and discussion: We started from 648.48 mg of a

fragment of Murchison. After 120 cycles of the freeze-thaw dis-

aggregation, 0.26 mg of the floating fraction was recovered. This

yield (0.004%) is much smaller than the yield (0.068%) obtained

after 216 cycles [4], however it is equivalent to the yield

(0.004%) after ~120 cycles for Allende [3].

Elemental and isotopic abundances of noble gases in the

floating fraction have been analyzed as well as elemental abun-

dances of noble gases in the bulk Murchison. Pronounced en-

richment of the heavy noble gases was not observed in the float-

ing fraction from Murchison. Thus, Q in Murchison does not

preferentially float on the surface, behaving the same way as the

rest of constituents of the meteorite. EDX analysis of the floating

fraction with scanning electron microscopy indicates most grains

are silicates. This is consistent with the noble gas result and yet

illuminates another difference from the Allende floating frac-

tions, where many of the grains are carbonaceous.

It remains to be seen why the physical separation method can

be successfully applied only to Allende: a make-up of carbona-

ceous matter in Allende may favor a preferential separation of Q

(and presolar diamond)  during the  freeze-thaw disaggregation.
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