
ENERGY 2.0 DEVELOPMENT PROGRAM 

Converting the challenge of our time into the opportunity of our time... 

The market for renewable and carbon balanced supply of hydrocarbon plastics, carbon fibers, transportation fuels and power is 

clear and present. These products however simply do not exist at this time—current strategies are impractical with large surface 

footprints and/or solar requirements. 

Energy 2.0 incorporating well configurations that essentially operate as renewable energy wells is a strategy and development 

program to enable economic renewable energy projects that can fulfill the global energy demand within the context of the existing 

energy infrastructure at such a scale that a concurrent balancing of the global carbon cycle occurs.  

What if Carbon Dioxide can be fixed biologically without sunlight? 

It’s happening right now. Kilometers beneath the ocean. CO₂, waste gases and 
oxygen are being converted into biomass by bacteria in hydrothermal vents. 
At the same time waste acids are is being converted back into sulfide by 
thermochemical and organic reactions deep in the Earth’s crust and within 
depleted oil and gas reservoirs. The patented WRI CleanCarbon strategy is 
based upon these natural processes which use synergies between the carbon 
and sulfur cycles to balance reactions and energy requirements. 

More than 500m True Vertical Depth (TVD) below the surface carbon dioxide 
is converted to biomass powered by the oxidation of waste gases by 
Chemolithoautotrophic (CAT) bacteria in depleted oil and gas or saline 
formations. The energy source for the CAT bacteria is the oxidation of sulfides 
to sulfates. Geothermal wells are used to recycle sulfates back to 
sulfides. Biomass is continuously produced to surface. These geo-bioreactors 
have minimal surface footprint as downhole reactions do not require sunlight. 
Traditional oil and gas drilling and completions technology is employed for low 
capital and operating costs and boost project economics.  

WRI CleanCarbon CAT Wells 
Economic and scalable conversion of waste carbon dioxide to biomass with minimum surface footprint and fresh water requirements 

How? 
Two proprietary and patented technologies are combined within an 

integrated strategy.  Recent explorations into deep-sea 

environments have uncovered natural processes of carbon dioxide 

fixation without the need for sunlight or electricity. Western 

Research Institute (WRI)’s and CleanCarbon 

Energy’s chemolithoautotrophic (CAT™) technology  combine these 

natural processes with geothermal energy available within the 

Earth’s subsurface to convert carbon dioxide to a high volume of 

biomass. The generated biomass is then converted into value added 

products through a downhole gasification process and proven 

refining processes to yield plastics, carbon fibers, fertilizers, 

gasoline, diesel and/or electricity. The complete process occurs 

without the need for fresh water or a substantial surface footprint.  



WRI CleanCarbon Flexfuel Gasifier 
Cost effective, renewable and scalable generation of a hydrogen rich syngas from wet biomass (and coal, bitumen and municipal waste) 

In partnership with Western Research Institute (WRI) and incorporating a design from the Gas Technology Institute 
(GTI) CleanCarbon Energy has developed the patent pending Downhole Flexfuel Gasifier to enable economic 
gasification of wet coal and biomass. 
 
A well 2000-3000m deep is drilled and completed in a manner that a biomass or coal slurry is injected to supercritical 
conditions. Supercritical water gasification can convert biomass and coal to hydrogen-rich gaseous product efficiently 
and cleanly. The produced syngas is produced to surface. 
 
Downhole flexfuel gasifiers provide a low cost syngas production method based upon proven in situ coal gasification 
technology. Biomass, municipal waste, coal and/or petroleum can be slurred together at surface and gasified in a single 
well downhole. Using conventional well operation techniques the well is operated using oxygen and brackish water 
with waste ash slurry pumped to surface. This technology displaces existing high cost surface gasification schemes and 
allows for brackish water to be used in lieu of fresh or demineralized water.  
 
Within the Energy 2.0 scheme CAT well derived wet biomass can be gasified to syngas. Using conventional syngas 
refining technologies syngas can be converted to the entire range of existing infrastructure hydrocarbon products. 

Team CleanCarbon Energy is a unique combination of individuals with 
substantial project engineering, process design, electrical engineering, 
project management and venture capital experience in the oil and gas 
industry with an applied technology development laboratory team at 
the Western Research Institute. Leveraging the technologies of both 
organizations, the WRI and CleanCarbon integrated research program 
aims to commercialize a new pathway for inexpensive, carbon-
balanced sources of energy and hydrocarbon products with the least-
possible fresh water and surface footprint requirement. 

 

The CleanCarbon Energy and Western Research Institute Energy 2.0 
program offers a pathway for completely carbon balanced generation of 
energy within the existing infrastructure eco-system.  

Partially supported by the United States Department of Energy, WRI’s 
CATTM technology is a biological process for recycling carbon produced as a 
byproduct of some forms of electricity generation by capturing CO2 and 
converting it to valuable products.  Through the use of the CATTM process, 
a substantial net reduction of atmospheric CO2 is achieved by both 
recycling carbon and displacing CO2 emissions from conventional 
hydrocarbon combustion based processes.  

CleanCarbon Energy is currently actively seeking investment in this 
development program currently moving from bench scale laboratory work 
to full field pilots.  

 

More information is available at www.cleancarbon.energy   
or by email through contacting Craig Pichach, P.Eng at  

cpichach@cleancarbon.energy . 

Conventional Syngas Refining Pathways and Products 

A next Generation Renewable Energy strategy 


