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Introduction:  The NEA parent bodies of volatile-

rich carbonaceous chondrites are significant targets for 
exploration and In-Situ Resource Utilization (ISRU).  
Their volatiles are typically “stored” in the form of hy-
droxyls in the crystal structure of serpentine group of 
minerals as well as in organics. For CI, C2, and CM car-
bonaceous chondrites serpentine group minerals domi-
nate the mineralogy. In order to evaluate the hydration 
state of these asteroids, it is necessary to understand the 
dehydration temperatures and processes in the space en-
vironment. These data information is important for un-
derstanding the history of the body, regolith formation, 
interpretation of spectra, mission planning, and the po-
tential for ISRU. 

The main minerals found in volatile-rich carbona-
ceous chondrites are Mg-Serpentines and Cronstedtite 
[1], [2]. Although Cronstedtite is a mineral of the Ser-
pentine group, we purposely make a distinction between 
Serpentines (Mg rich endmembers of the Serpentine 
group, which we denote Serpentines) and Cronstedtite 
(the Fe rich endmember of the Serpentine subgroup of 
minerals). Despite a general availability of measure-
ments of dehydration temperature for Serpentines, these 
measurements are typically only available for high pres-
sures (typically GPa and atmospheric levels). Data for 
dehydration in vacuum or for any dehydration data for 
Cronstedtite are very limited. We have been measuring 
the dehydration of Serpentine and Cronstedtite under 
both atmospheric and vacuum conditions while varying 
the experimental conditions.  

Results: We determined [3] that Antigorite and Liz-
ardite start dehydration process at around 600 C and 
ends at about 800 C under atmospheric conditions. Un-
der vacuum conditions the onset temperature drops by 
about 50 C. Both minerals lose about 12% of their initial 
mass during the dehydration phase and their DSC heat 
flow curves are very similar with 3 peaks which sug-
gests 3 different phase transitions. For Cronstedtite we 
determined that it starts its dehydration at around 400 C 
under inert atmosphere, almost 200 C lower that An-
tigorite and Lizardinte under the same pressure condi-
tions and loses almost 20% of the initial mass. Fig. 1 
depicts the typical mass loss curves for Antigorite and 
Cronstedtite under inert gas flow. 

 
Figure 1 - Mass loss curve for Antigorite and Cronsted-
tite under inert gas flow. 

 
Conclusion and Discussion:  The effect of compo-

sition (Mg rich or Fe rich endmember of Serpentine 
group) has much higher impact on the initial dehydra-
tion temperature than vacuum. Grain size does affect the 
dehydration and DSC peaks by about 30 C. We are in-
vestigating the phase transitions indicated by the DSC 
heat flow peaks with XRD.  We are also taking spec-
troscopy measurements of the dehydrated samples, 
again at the phase transition peaks, which should pro-
vide more insight for comparison with asteroid reflec-
tance spectra. 
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