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Introduction: Efficient, effective in situ resource
utilization (ISRU) will require substantial investigation
prior to implementation. In particular, material engi-
neering parameters must be evaluated on earth, in pro-
cessing environments which closely model the micro-
gravity environments of space. Serpentine minerals
([Mg,Fe]sSi.0s[OH]4) are abundant in hydrated near-
earth asteroids with mineralogies similar to CI/CM car-
bonaceous chondrites and therefore viable candidates
for ISRU. These materials possess a low density layered
structure of alternating tetrahedral and octahedral
planes, comprised by silicon and oxygen, coordinated
by hydroxyl groups. Studies into technological applica-
tions of such materials have demonstrated exceptional
performance; particularly in energy storage and cata-
Iytic applications. It has also been shown that iron-con-
taining serpentines can evolve nano-phase iron parti-
cles, potentially standing as a new mode of application.
In this study we highlight the character of the Mg-rich
serpentine antigorite’s dehydration process as well as
related changes in phase composition and character in
an in situ, vacuum environment. Differential scanning
calorimetry was performed (to 1200°C (20°C/min) in
100 mL/min nitrogen or vacuum environment (0.01
torr) to elucidate both temperature-dependent and ki-
netic parameters in phase evolution. XRD measure-
ments were additionally performed on samples heated
to 300, 600, 900, or 1200°C in the chemically inert or
vacuum environments. Given the significant change in
phase chemical character/composition upon antigorite
dehydration, X-ray photoelectron spectroscopy (XPS)
was performed and analyzed. Samples were evaluated
under charge compensation and spectroscopic data was
deconvoluted to ascribe changes to elemental chemical
environments (e.g. atomic bonding character/coordina-
tion). Granularity was demonstrated to strongly influ-
ence phase change kinetics (due to grain size effects).
Therefore, samples were sieved to exclude larger grains
(< 52 pm fraction retained for characterization), limit-
ing size dispersion. The collective results of this study
suggest the value in developing strict materials engi-
neering parameters for ISRU applications in model en-
vironments.



