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Introduction:  The presence of water ice in permanently shadowed regions on the lunar surface [1] may enable a sustained human presence on the Moon with minimal need for consumables. In order to successfully extract water from lunar regolith, there are a few physical behaviors that should be accounted for when designing systems to handle icy regolith samples. Many of these behaviors have been observed and recorded in the process of testing ISRU technologies. 
Fluidization:  Hydrated simulants with varying water concentrations were placed in a small sample cylinder suspended from a load cell inside of a vacuum chamber to try and determine a real-time sublimation rate. It was observed that under some test conditions, a partially fluidized bed would be produced in the sample cylinder. In some cases the fluidation was sufficient to eject a significant fraction of the sample from its container. 
Particle Entrainment:  It has been observed through multiple ISRU test programs of various scales and simulant types that when water is separated from regolith simulants, the resulting gas velocity is sufficient to entrain small particles and carry them downstream of the water extraction vessel. This can be an issue if the particles end up in a water collection vessel as they will be source of contamination. 
Sublimation: Sublimation losses during sample handling have proven to be a challenge for systems designed to determine water ice concentrations by enclosing samples in a sealed vessel [2]. There are many variables to consider such as sample temperature, hardware temperature, surface area exposure and time. All of these factors should be considered when designing systems to extract water ice at a meaningful scale. 
Evaporation: Although evaporation is not a meaningful behavior to understand for space applications, it is important for terrestrial tests used to develop technologies related to water extraction from regolith. When a test result depends on knowing the initial water concentration within a sample or feedstock, evaporation needs to be accounted for and controlled as much as possible. 
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