
In-Situ Resource Utilization 
(ISRU) Focus Group Update to 
Space Resources Roundtable

Drs. Charles A Hibbitts, Michael Nord, Kirby Runyon, Jodi Berdis, Dave Smith
June 7, 2022

7 June 2022 1



LSIC ISRU Focus Group

Mission: Enabling the development of lunar surface ISRU technologies, 
specifically the extraction, storage, and utilization of O2, H2O, other 
volatile resources, as well as metals, and identifying the technologies 
most in need of support.

Current Foci: Value Networking; O2/metal extraction; Water-ice 
Prospecting & Extraction; Maintenance, Interoperability, and Standards

Meetings: 3rd Wednesday of the Month 3:00 – 3:50 pm EST (+ another 40 min)

Mailing List: LSIC_ISRU@listserv.jhuapl.edu

Website: http://lsic.jhuapl.edu/Focus-Areas/ISRU.php

Jerry Sanders
ISRU Systems 
Capability Lead

Omar Hatamleh
ISRU Technical 
Integration Manager
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Enable development of needed tech, from a system perspective.
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Resources for the Community
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Communications with the Community

Monthly meetings

As well as monthly meetings by:
Surface Power
Excavation & Construction
Dust Mitigation
Extreme Access
Extreme Environments

Periodic large meetings and thematic workshops

Semi-annual LSIC meetings
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60 entries out of several  
hundred ISRU FG members

https://lsic-wiki.jhuapl.edu/

Part II:  Value Networking

Networking within the Community
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Input to 
Surface Power 

Led to 
recommendati
ons to NASA.

Defining Basic Requirements

Do we 
need a 
follow-on? 



18 June 2022 7

System Study of Technology for O2 Extraction
Help O2/metal extraction technologies to be as successful as possible by identifying and 
helping find solutions to core challenges and by acting as lunar subject matter experts.

Key technologies: 
H-reduction; Carbothermal
Reduction; Vapor Pyrolysis, 
Molten Regolith Electrolysis, 
Molten Salt Electrolysis 

Some core challenges:
System design including 
maintenance and 
interoperability.
Technical (for some 
technologies) such as melt 
viscosity and conductivity

Conclusion:  Likely feasible; a 
demonstration of key 
technology needed.
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Recommended to NASA 
and need to define 
better

More work is needed!
Being considered

LSIC | Lunar “Regolith to Rebar” Metals Workshop
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Vision Setting

Representing the major O2 and Metal extraction 
technologies both domestic and international

Representing a significant portion of the 
potential customers of metal products

Summary Report available on the ISRU Meetings and 
Events Page
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LSIC | Lunar “Regolith to Rebar” Metals Break-out at LSIC Spring Meeting

1. Extraction of metals from regolith is still in its infancy. Get the architects talking to the technologists more.
2. Each of the five O2 extraction technologies presented at R2R have a potential capability in terms of 

providing metals: MRE, carbothermal, MSE, vapor pyrolysis, hydrogen reduction. 
3. Operations and Maintenance needs to be addressed.

o Autonomy and telerobotics can play a role. Australian LNG and other mining companies are pioneering this.
o OSAM: On-orbit Servicing and Maintenance. Can learn a lot from space manufacturing.  
o Try not to reinvent the wheel. 

4. How to Use the materials has a long way to go. 
o Most ‘architectural’ companies are proponents of aluminum as connectors and infrastructure that can be made 

in-situ on the surface. But what purity is needed? 
o Basalt fibers may be good to use.
o Stresses for construction are low, although a pressurized habitat will want to be in tension. 
o Standards?  IEEE? Testing standards?  MMPDS. Three different power bricks on the ISS.
o Specific applications/parts that should be identified as near-term or “wide needs”

5. Have another workshop! R2R part 2!  Setting needs/requirements and integrating with Power as well! 
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Enabling technology Development for Water-ice Processing
Help water ice extraction  and processing technologies to be as successful as possible by  
looking at  it from a system-level perspective.

Every water-ice processing technology category has at least one funded development 
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Recommending Water-ice Prospecting be Prioritized

A Recommendation to NASA to Leverage SMD Mission
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Enabling Water-ice Prospecting

A feasibility study on 5-km south pole periapsis orbits submitted to ASCEND 2022

Prospecting Lunar Polar Ice from Low-Altitude Orbits.
J. Shannon, C.A.. Hibbitts, K. Runyon, M. Nord, and J. Berdis

Johns Hopkins Applied Physics Laboratory, Laurel, Md, 20723, United States, Jackson.Shannon@jhuapl.edu

Figure 1. Lunar south pole 
terrain. Potential 
observation regions exist in 
low-altitude terrain regions.
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Future Efforts – LSIC ISRU

• Enabling More and improved Networking for the ISRU community, expanding 
into other FGs.

• Recommendations given to NASA or being considered: 
• Conduct Commercialization study - recommended
• Develop Lunar Proving Grounds - recommended
• Defining lunar surface ISRU requirements and needs – TBD

• Will continue to help enable the development of technology for O2 extraction.

• Will continue to help determine how to conduct H2O ice prospecting missions.


