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Introduction: Process of condensation-vaporization is one of 

the most fundamental which formed primitive solids in the Solar 
system. The goal of our experiments was to investigate the be-
havior of feldspar silicates at conditions typical for hypervelocity 
impact vaporization. 

Experiment: Experiments were performed using a laser 
pulse (LP) simulation techniques [1]. Chemistry of the vapor 
cloud was evaluated by detailed analysis of forming condensed 
material. We used samples of albite, sodium- and calcium labra-
dorites, bytownite, and sanidine.  

Experimental results and discussion: Performed experi-
ments provided the evidence that impact-induced vaporization 
proceeds via volatility of molecular clusters. Such clusters are an 
assemblage of several elements which are volatilized simultane-
ously providing equal volatility of constituent elements. Vapori-
zation of feldspar samples proceeded with domination of 
“nepheline” (Na:Al:Si=1:1:1), “wollastonite” (Ca:Si=1:1), and 
“sillimanite” (Al:Si=2:1) clusters.  

This mechanism violates the classic row of volatility of ele-
ments by giving the possibility for refractory and volatile ele-
ments to show the same volatilization. Clusterization is the effect 
of super-high temperatures relevant to impact-induced vaporiza-
tion. Volatilization of “nepheline” cluster shows the most pro-
nounced effect of synchronous volatility of high-volatile sodium 
and refractory aluminum. Earlier we reported about positive cor-
relation of Al and Na concentrations in LP-produced condensates 
from a range of aluminosilicates [2,3]. Volatilization of “wollas-
tonite” cluster (Ca:Si=1:1), which bounds moderately volatile 
silicon and refractory calcium, was also observed in experiments 
with calcium silicates [4]. 

Thermodynamic evaluation of high-temperature melts were 
done using updated code “Magma” [5] with temperatures ex-
trapolated up to 5000 K. It was shown that nepheline pseu-
docomponent has the highest activity among sodium-containing 
species and wollastonite pseudocomponent – among calcium-
containing species. Activity of sillimanite pseudocomponent 
steadily grows with temperature.  

The mechanism of vaporization changes with growing tem-
perature from classical volatilization of elements to volatilization 
of clusters. Impacts, which contribute to formation of chondrules, 
also produce vapor condensates contributing to matrix material. 
The effect of specific compositions of cluster is not yet obvious 
but they can provide specific reservoir of components 
(nepheline?) which can contribute later in metamorphic proc-
esses. 
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