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Introduction:  Separating lunar regolith particles by 

chemical composition is important to optimizing subse-

quent 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 gravity as the 

primary motivating force. Lunar regolith is comprised 

mostly of plagioclase (diamagnetic), olivine and pyrox-

ene (paramagnetic), and iron micrometeorites (ferro-

magnetic) mixed with agglutinates [1]. Therefore, de-

signing a lightweight, low power magnetic separator is 

one of the goals of our ongoing LuSTR21 Project. At 

LSIC Spring 2024, we will report the progress of the 

designs of the concept of operations: stationary and mo-

bile for regolith beneficiation [2]. 

Design:  Figure 1 shows a prototype for the concept 

of “stationary operation” for the combined mag-

netic/electrostatic separation. 

 
Figure 1. A concept of operation for stationary operation. 

 

Results:  Figure 2 shows the mass breakdown of 

simulants for the operation of the “stationary” proto-

type.  

 
Figure 2. Mass track sheet and pie chart for the collected simulants at 

different stations as labeled in Figure 1. 

Figure 3 shows the initial analysis of particle size 

separation for the stationary operation. 

 
Figure 3. Particle size distribution for the stationary prototype. 

For the concept of operation for “mobile” opera-

tions, a nominal rover has been built with prototype sep-

arations. We expect to get a prototype hardware ready 

in Early March and will plan to do technology demon-

strations at the LSIC site. 
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