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Introduction:  Separating lunar regolith particles 

by chemical composition is important to optimizing 

subsequent metal extraction. Sorting by iron content is 

a method of separation that is likely attainable in a 

lunar environment due to the lack of reliance on gravi-

ty as the primary motivating force. Lunar regolith is 

comprised mostly of plagioclase (diamagnetic), olivine 

and pyroxene (paramagnetic), and iron micrometeor-

ites (ferromagnetic) mixed with agglutinates [1]. 

Therefore, designing a lightweight, low power magnet-

ic separator is one of the goals of our ongoing 

LuSTR21 Project. At LSIC Spring 2024, we will re-

port the progress of the designs of the concept of oper-

ations: stationary and mobile for regolith beneficiation 

[2,3]. 

Design and Concept of Operations:  Figure 1 

shows a prototype for the concept of “stationary opera-

tion” for the combined magnetic/electrostatic separa-

tion. 

 
Figure 1. A concept of operation for stationary operation. 

 

Ground Testing Results.  Figure 2 shows the mass 

breakdown of simulants for the operation of the “sta-

tionary” prototype.  

 
Figure 2. Mass track sheet and pie chart for the collected simu-

lants at different stations as labeled in Figure 1. 

Preparation for Parabolic Flight Testing:  Figure 

3 shows a wood mock-up of a glovebox to be used for 

parablolic flight testing. The dimensions of the glove-

box is 72-in by 30-in by 30-in. 

 
Figure 3. Team rehearsaling in-flight operation for parabolic 

flight testing with a wood mock-up glovebox. 

 

As of the submission time of this abstract 

(3/24/2025), our parabolic flight testing is scheduled to 

be in May 2025 with Zero-G®. We expect to have pre-

liminary results by the time of SRR 2025 (early June 

2025). 
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