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Introduction:  Chondrules have a simpler history than planetary 

bodies, and an understanding of the origin of noble gases and other 
volatile elements trapped within chondrules may allow a better un-
derstanding of planetary volatile inventories. The data available for 
chondrules from ordinary chondrites [e.g. 1,2] suggest that the 
trapped gas is much heavier than solar, and is rather more similar to 
the Q component. High abundances of ‘sub-solar’ gases in chon-
drules from the enstatite chondrite Y791790 have been suggested to 
have arisen from implantation of solar gases into chondrule precur-
sors, followed by partial diffusive loss [3], but may also simply be 
due to mixing between solar, Q and air [4]. 

We have started a program to measure noble gases in individual 
chondrules, and in order to provide a framework to interpret our 
results have been exploring simple physical models that might con-
nect known reservoirs (e.g. solar, Q) to the observed gas in chon-
drules. 

Modelling:  Equilibration of molten chondrules with a transient 
atmosphere can not explain the concentrations observed in chon-
drules unless rather high partial pressures of the noble gases are 
assumed (corresponding to total pressures of ~10 atm for solar com-
position). Cryo-adsorption of noble gases onto fine-grained precur-
sors can provide high specific concentrations, and will also favour 
the heavy noble gases. Accordingly we have made calculations for a 
model of adsorption onto dust followed by very rapid melting and 
then diffusive loss as chondrules cool. Initial results show that this 
can produce elemental ratios similar to those observed in ordinary 
chondrite chondrules, but we have not yet found a good match for 
the ‘sub-solar’ composition. However, even within this simplistic 
model there is a wide parameter space to explore (e.g. adsorption 
temperature, material, grain size, cooling rate, external partial pres-
sures) and the appropriate coefficients (solubility, adsorption coeffi-
cient, diffusion coefficient) are poorly known. 
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FIG 1: Effects of adsorption by dust at 190K followed by diffusive 

equilibration of a molten chondrule with a solar gas at 10-3 atm. Different 
lines reflect different initially adsorbed concentrations (e.g. due to grain 
size). 
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