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Project 
Background

• Monopropellant hydrazine (N2H4) used 
as a satellite propellant due to 
simplicity of catalytic decomposition 
to produce thrust

• Discovery of ammonia (NH3) in 
cryogenic lunar polar soils could 
enable in-situ lunar hydrazine 
production through chemical synthesis

• Peroxide Process:
• 2𝑁𝐻! + 𝐻"𝑂" → 𝐻"𝑁𝑁𝐻" + 2𝐻"𝑂



Design 
Objectives

In-situ lunar hydrazine production for satellite and 
spacecraft launch sites 

Design of a stand-alone, integrated hydrazine 
production system that will utilize input power, 
water, and ammonia to produce hydrogen and 
hydrogen gas (in space or on Earth)

Produce 98.5 wt% 1000 kg hydrazine per month 
assuming continuous operations  

Unit operations: chemical reactions, phase 
separations, product separation and storage 

Remote operations preferable for terrestrial 
applications and essential for lunar applications



Chemical 
Reactions

• Reactions 1-5 carried 
out in series in one 
reactor

• Catalyzed 
homogeneous gas-
liquid-liquid reaction

• Reaction 6 in reactive 
distillation column



PFD
Process Flow Diagram



Anticipated 
Markets

Orbital Refueling Market: 
Refueling of commercial and 

military satellites (lifetime 
extension). Hydrazine valued 

as high as $350,000/kg for 
this application. An option to 

salvage an already 
depreciated satellite can lead 
to high margins for owners.

Potential terrestrial 
customers  (NASA, 

USAF-USSF) with a need 
for lean manufacturing 

for onsite supply of 
hydrazine. Negates 

shipping costs.



Terrestrial 
Economic 
Spinoff 
Analysis

Terrestrial value of Hydrazine is ~$100/lb. 
Continuous operation at 1000kg/month 
would yield $2,650,000/yr

Operating costs total to $783,000/yr. 
Includes costs of labor, feedstocks, and 
power.

Depreciation modeled using 12 yr 
MACRS, 26% tax rate

NPV = $2,870,000, IRR = 116%



Next Steps

• Modeling/Development of microchannel reactor 
for production of ketazine intermediate
• Additional lunar market analysis
• Analyze feasibility of peroxide production method 
• Bench scale testing of overall process



Questions?
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