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Introduction:  Systematic variations in the abun- rates of SiQare 4 x 10, 2 x 107, 1.5 x 10"and 1 x
dances of presolar grains of SiC and diamond with 10" mg/min/mnf, respectively. In 45%NH,-CO,, the
petrologic type in unequilibrated ordinary chondrites Vvolatilization rate was ~5x lower than in nitrogen-free
(UOCs) [1,2] probably reflect differences in P-T con- Systems. These results indicate that Qiffusion of H-
ditions and/or fluid composition during parent body bearing species to the surface of SiC/SiOthe rate-
metamorphism. It may, therefore, be possible to con- limiting step. _ _
strain physical conditions during the metamorphism by A set of experlgnents conducted in-80-CQ gas
determining the conditions under which presolar grains MiXtures at 1206°C and log fdrom IW to IW-1

i i howed that the volatilization rate of $iGtrongly
are destroyed. For fluid compositions near theC, S . )
binary, lifetimes of micron-sized SiC grains are only depends on concentrations of both amd CO in the

~10-1¢° years at 300°-450°C [3], much less than gas mixture. In 10%H77%C0O-13%Cg) for example,

X . the volatilization rate was ~20 times lower than in H
~10—1@ years required for the UOC parent bodies to : ;
. CO, at the same . As in B-C as mixtures,
cool through this temperature range. Based on thes ©, 8 HCO; g

! . : €S olatilization rates in HCO-CO, gas mixtures are
experiments, presolar SiC grains would not survive directly proportional to P$O.
metamorphic  processing during the evolution of apjjications: Our experimental results clearly indi-
UOCs. Although the composition of fluids in the UOC  ¢ate that survival of presolar SiC grains during parent
parent body are poorly constrained, they were not re-pody metamorphism is controlled by the concentration
stricted to the HCO, binary. We therefore conducted  of water vapor in the metamorphic fluid. In [3], we
volatilization experiments on SiC and $i@ CO- concluded that survival of presolar SiC grains with
CO,, HrCO-CQ, Ny-HxCO, and (He, Ne, Ar)-k diameters of 0.4-2.0 pm in UOCs requires that the
CO, gas mixtures within the same range oL $@s in fluid be water-poor relative to HCO, at the same
the H-CG, binary. fO,s. We can impose more stringent constraints on
Experimental: Experiments were conducted fluid composition based on our current results. For
within the range of T from 750° to 1350°C; the range example, the low activation energies for gases at IW
of log fQ was between IW-3 and IW2, which encom- and IW-1 (~100 kJ/mole), lead to lifetimes of 2 um
passes the range of estimated,§ @r UOCs [4, 5] . sized grains greater than “1gears at 300°C only if
As starting materials, we used wafers (typically ~6 x 3 PH,O < 0.0001 atm. For more reducing conditions, the
x 0.3 mm) of chemically vapor deposited SiC and PH,O may have been higher (< 0.02 atm at IW-2 to
fused silica glass. Experimental details are as in [3, 6]. IW-3) because of higher activation energy for volatili-
Results: SiC wafers exposed to our experimental zation (~140 KJ/mole). These RPlvalues require that
gas mixtures first increased their weight, as was ob-the vapor be very H-depleted relative tg €D, (e.g.,
served in [3], indicating the formation of a silica layer. at IW-1, a 10% K#77%CO0-13%C@gas mixture has
After the silica layer formed, wafers exposed to H- PHO = 0.02 atm) . We conclude that the composition
bearing gas mixtures lost weight linearly with time of the metamorphic fluid was a hydrogen-poor.
within the whole range of f© in this study in a man-
ner consistent with weight loss of Si@afers. In hy- References: [1] Huss G. R. (1990Nature, 347,
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