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CO2 binding and the production of energy ! 

Nature’s way of geological storing CO2, in a human time scale. 

 
Innovation Concepts BV has realised to speed up the mineral CO2 sequestration 
process and to capture the exothermic energy. 
A patent is pending for this brand new idea.   
 
Together with a number of internationally renowned scientists, a reactor is designed in 
which CO2, water and olivine are reacting is a fast way. 
This reaction produces so much of energy, much more then the process itself needs. 
The remaining energy can be delivered to third parties or be used to generate 
electricity.  
The CO2 is permanently mineralized and will not be released into the atmosphere. 
 
From waste to resource  
For every ton of CO2 fixed two tons of very useful resources are created. These are 
applicable in agriculture, construction and industry.  
Silica is used as filler for high-quality concrete. The concrete will be is 20% stronger. 
The other product is MagnesiumCarbonate, this is a good soil fertilizer so crops grow 
faster and less artificial fertilizer is needed.  
 
CO2 balance  
The CO2 balance is negative, which means that throughout the chain from mining, 
milling, transport and up to the binding of CO2, much more CO2 is bound than is 
released (90% depending on location).  
 
Unlimited quantities  
There are quite a few minerals that are suitable for this application, especially olivine 
is available in massive quantities (it is one of the most common minerals of the earth). 
But also industrial waste products such as steel slag and fly ash can be applied.  
 
Capacity  
The capacity of the CO2 Reactor Energy © can be extended to that of a power plant.  
In this way, very large quantities of CO2 are finally defined and useful by-products are 
manufactured.  
 
Cost  
Depending on the capability of the CO2 Reactor Energy © we do not talk about cost 
for sequestration of CO2. But the production of valuable endproducts requires a 
feedstock, which CO2 can be.  
 
Technical details: 
For further information see reverse side.  
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Technical explanation CO2 Reactor Energy © 
 

Carbon Mineralization 
A groundbreaking and patented way to capture CO2 through mineralization.  
Silicate minerals such as olivine are reacting with CO2 and water, thereby binding permanently 
the CO2 and producing energy. 
 
 

Reaction  
The reaction parameters of course depend on the applicable minerals.  
In principle, many "silicates" are eligible, but the most obvious are Olivine, Serpentine and / or 
steel slag.  
For Olivine the reaction is:  
Mg2SiO4 + 2CO2 + 2H2O => 2MgCO3 +  Si(OH)4    [∆H = -239.2 kJ/mol olivine] 
 

The reaction is enhanced by attrition, which is caused through the interaction between the 
particles. 
 
 

Energy production  
The reaction is exothermic, the heat released is so much that this process can be controlled and 
the remaining energy can be converted into electricity.  
 

   
Process  
The Olivine, water and CO2 are fed into a special 
continuous pipe shaped autoclave.  
Under optimal conditions (180 ° C and 100 bar) these 
materials are reacting. At this reaction heat is produced 
(this keeps the process running without any additional 
energy inputs), as a matter of fact even energy can be 
recovered. 
 

 

Residues  
Energy 11.5 per GWhr per 100 kilotonnes of CO2 fixed  
Stable end products (for olivine): 
MgCO3   Magnesium carbonate, for example fertilization of farmland  
SiO2   Amorphous Silica, suitable i.e. for concrete improvement  
 
 

Technical breakthrough  
The design is very innovative; there is an energy neutral building pressure to 100 bar, a highly 
efficient heat exchanger (> 80%) and by continuously moving three-phase mixture. This causes 
extra attrition (to remove the passivating layers) and consequently is the reaction much faster.  
 
 

Patent  
Innovation Concepts B.V. CO2 has a patent pending © Energy Reactor NL2004851. 
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