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THE HELIO S STO RY

z

Estab lished  in 2018, as a sp ace -tech 
comp any. Deve lop ing technolog ie s to  
enab le  the  se p aration of oxyg e n from 
lunar mine ra ls in extreme  environments, 
whe re  ze ro  emissions are  no t an op tion 
b ut a nece ssity

Simultaneously He lios d eve lop ing  a 
nove l p roce ss to  p rod uce iron from 
iron ore , using  only the rmal e ne rg y 
while  e mitting  only oxyg e n
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THE SO LUTIO N BY HELIO S

 Zero  d irect carb on emissions

 Estimated  30% le ss ene rg y and  30% O PEX 
red uction comp ared  to  trad itional p rod uction

 No use  of coal, natural g as, hyd rog en or 
e le ctro lysis in the  red uction p roce ss

 Comp atib le  with low-g rad e ore s and  iron 
contents mine rals

 Geog rap hic flexib ility
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WHAT WE DO  - THE HELIO S CYCLE

Ab out He lios cycle :

 Using  sod ium as a red ucing  ag ent, to  rep lace  coal, natural g as, 
hyd rog en, o r e le ctro lysis

 The  req uired  inp ut is iron ore  and  heat, and  the  outp ut is iron 
and  oxyg en

 Iron making  b e tween 350°C to  750°C

 Aiming  for maximum sod ium reuse  (turning  O PEX into  
CAPEX)

 Ap p licab le  to  o the r transition me tals (e .g ., cop p er, nicke l, 
cob alt and  more )
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PRO PO SED REACTIO N SCHEME

 Iron me tallization ab ove  90% achieved  rep rod ucib ly 
 Comp le te  mass b alance  for iron
 Mechanistic re search und e rway for b o th reaction step s

Exothe rmic reaction
Iron ore  - sod ium

Iron
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MECHANISTIC UNDERSTANDING O F SO DIUM FERRITES

Na  +  Fe2O3 Fe  +  Na2O 

Na  +  NaFeO2

Na4FeO3 +  Na

Fe  +  Na2O 

[Fe3O4]

    

Reduction reaction

Ad d ison, C. C. e t al.  Journal o f the  Chemical Socie ty, Dalton Transactions 1017–1019 (1972)
Bhat, N. P. e t al. Journal o f Nuclear Mate rials 158, 7–11 (1988).

 Sod ium fe rrite s can b e  d iminished  b y op timizing  p roce ss cond itions 
(p rimarily temp e rature )

 Not all sod ium fe rrite s are  created  eq ual, d ep end ing  on the  p roce ss step
 Excess sod ium is b ene ficial for increased  iron me tallization
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SO DIUM RECLAMATIO N

Na2O Na2O begins  to evaporate 
Na Consolidates on the cold sides

quartz tube 

 Larg e  d iffe rences in the  vap or p re ssure  of the  d ecomp osition p rod ucts, and rap id  
liq ue faction of sod ium vap or d ue  to  its re lative ly hig h d ew p oint

 Ad just the  eq uilib rium reaction to  remove  the  oxyg en b y ine rt g as flow and  vacuum
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TECHNO LO GY VALIDATIO N (TRL5)

 Semi-continuous lab  scale  system 
with a cap acity of 1 kg /hour 
red uced  iron

 Reactor re semb le s a ro tary kiln 
with seve ral heat zones, aug e r 
system, continuous ore  and  
sod ium feed e r and  contro l 
system

 Synchronized  te chnolog y 
d e ve lop ment at all TRL stag es for 
e fficient scale -up  and  d e -risking
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R&D FINAL GOAL – TRL7
The  e nd  g oal is to b uild  an iron ore  re d ucing  machine :

 Prod uction volume  of 1ton/d ay

 O ver 92% me tallization

 Below 2% sod ium in the  slag  and  b e low 0.2% sod ium in the  iron

 Be twe en 1.5% to  4% carb on in the  iron

 Full sod ium reclamation

With the  ab ove  machine  we  should  b e  ab le  to :

 Show mass and  ene rg y b alance

 Show sensitivity analysis on d iffe rent o re  g rad es 

 Perform Techno Economic Analysis/Life  Cycle  Analysis
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✓ Lab  PoC
Te ns of g rams

Pilo t scale
1ton/d ay

✓ Small scale
1 kg /hour 

Pre -ord e rs of 
He lios furnaces

2021 2023 2025 2026

BUSINESS ROADMAP

Among  our inve stors:
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THANK YO U – STAY UPDATED

 C O N TAC T@P RO J E C T- H E LIO S . S P AC E
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