
Top Gas
Recycling NH  Cracking3

Electrified reforming replaces
conventional fuel combustion
with direct resistive heating,
eliminating combustion-related
CO₂ emissions while achieving
>95% thermal efficiency.
 
DRI top gas is reformed with
natural gas into a CO- and H₂-
rich gas that is fed back to the
shaft furnace to reduce iron ore.

ELEKTRA will introduce tailored
induction heating into an
innovative but proven at high TRL
Catalytic Membrane Reactor that
combines NH  decomposition
and H  separation in a single
step. 
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By continuously removing H
through membranes, the
equilibrium is shifted and >99%

2

NH  conversion is achieved,
eliminating the need for
downstream NH recovery. 
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CO₂ dissociation into CO is
directly coupled with O₂
extraction through an oxygen-
selective membrane integrated
into the plasma reactor. 

This compact design
suppresses recombination,
improves energy efficiency,
reduces parasitic equipment,
and simplifies the balance of
plant (BoP).

Plasma CO
Recycling
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P r o j e c t  D e t a i l s  

E L E K T R A
C O N S O R T I U M

c o m p o s e d  o f  1 5  p a r t n e r s  
f r o m  5  E u r o p e a n  c o u n t r i e s

 ( o f  w h i c h  1 2  i n d u s t r i a l
p a r t n e r s )

L I N K E D I NW E B S I T E

A c c e l e r a t e  t h e
d e c a r b o n i s a t i o n  o f

s t e e l m a k i n g  by  r e p l a c i n g
c o nve n t i o n a l  fo s s i l -

f i r e d ,  h e a t - d r i ve n
r e a c t o r  u n i t s  w i t h

c o m p a c t ,  e f f i c i e n t  a n d
f l e x i b l e  e l e c t r i f i e d

t e c h n o l o g i e s .  

D e s i g n ,  b u i l d  a n d
d e m o n s t r a t e  a  t e c h n o l o g y

p l a t fo r m  b a s e d  o n  3
i n t e n s i f i e d  e l e c t r i f i e d

r e a c t o r s .  

C r e a t e  a  n e w  g e n e r a t i o n  o f
e l e c t r i f i e d  r e a c t o r  t e c h n o l o g i e s

fo r  c l i m a t e - n e u t r a l  s t e e l m a k i n g .  
 

E L E K T R A  l i n k s  s h o r t - t e r m
e f f i c i e n c y  i m p r ove m e n t s  w i t h

m e d i u m - t e r m  b l a s t  f u r n a c e
d e c a r b o n i s a t i o n  t h r o u g h  C O ₂

c o nve r s i o n  a n d  c a r b o n
r e c i r c u l a t i o n ,  a n d  l o n g - t e r m

hyd r o g e n - b a s e d  d i r e c t  r e d u c t i o n
t ow a r d s  n e t - z e r o  s t e e l m a k i n g .

ADVANCED ELECTRIFICATION OF 
KEY INDUSTRIAL REACTIONS​

 E a c h  r e a c t o r  t a r g e t s  a
d i f fe r e n t  b o t t l e n e c k  i n  t h e

t r a n s i t i o n  f r o m  t o d ay ’s
c a r b o n - i n t e n s i ve  s t e e l

p r o d u c t i o n  t o
 f u t u r e  l ow - c a r b o n  a n d

hyd r o g e n - b a s e d
s t e e l m a k i n g . ​


