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BrightLoop™ Technology
For hydrogen, steam or syngas production with CO2 isolation

Solutions for a low-carbon world

As the world advocates for decarbonization, industry is responding 

by looking for innovative ways to optimize its processes for a cleaner 

tomorrow. Emerging technologies to support the continuous drive to 

reduce greenhouse gas (GHG) emissions can form a cornerstone of 

corporate stewardship.

The BrightLoop™ process from Babcock & Wilcox (B&W) is an emerging 

technology which can be used for a wide range of applications. 

The process enables isolation of carbon dioxide (CO2) for storage/

sequestration or beneficial use while producing desirable outputs such as 

hydrogen, steam and/or syngas.
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B&W's BrightLoop platform 
technology provides users with the 
flexibility to convert a wide range 

of fuels into multiple products, 
including hydrogen, with a process 

that isolates CO2. 

Flexibility  
This base technology features a wide range of usable 

feedstock, product outputs and applications.

In situ CO2 capture 
The design enables CO2 isolation of up to 95% or 

higher. There is no need for post-combustion scrubbing. 

This significantly reduces both capital expenses and 

operating costs to achieve a low carbon footprint.

BRIGHTLOOP CHEMICAL LOOPING

A D V A N T A G E S
Product purity 
Proprietary moving bed design allows for high product 

purity.

Scalability 
The BrightLoop process is scalable to accommodate 

both large and small applications.

Emissions control 
A concentrated exhaust stream results in more efficient 

and less expensive control equipment.

Economical operation 
Simple operation and lower overall costs.



Applications
B&W’s flexible BrightLoop technology accommodates a wide 
range of usable feedstock, product outputs and applications. 
It can convert a wide range of fuels, including natural gas, 
coal, petroleum coke (petcoke), methane, biomass, biogas, 
and other industrial process off-gases and materials, into 
multiple products. The BrightLoop system is highly scalable 
with benefits which can be applied to a wide array of 
industrial processes to produce hydrogen, synthesis gas 
(syngas), and steam for power, process and heating.

Inherent in the design is the ability to isolate CO2 allowing 
for its sequestration or beneficial use. There is no need for 
post-combustion CO2 scrubbing, thus, significantly reducing 
both capital and operating costs.

Process
In the BrightLoop process, the fuel reacts with oxygen-carrier 
particles in a reducer reactor (fuel reactor), forming combustion 
byproducts, predominantly CO2 and H2O, while reducing the 
oxygen-carrier particles. The reduced oxygen-carrier particles 
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then move to a partial oxidizer (hydrogen reactor) where they 
react with steam to partially oxidize the particles and generate 
a stream of hydrogen.

The oxygen-carrier particles are then transported to a 
combustor reactor (air reactor) where they are regenerated 
with air back to their original state. The exothermic 
oxidation reaction of the oxygen-carrier particles with air 
releases heat that both reheats the particles for their return 
to the reducer reactor and heats the air which can be used 
to heat water and produce steam for power generation or 
as a heat source for various other processes.

The process can be optimized to produce hydrogen, steam 
or both products by adjusting the conversion in the partial 
oxidizer reactor (System A). If hydrogen is not needed, the 
oxidizer can be removed (System B).

Systems C and D below show similar configurations for the 
generation of syngas for hydrogen, liquid fuel or methanol 

production, all with CO2 isolation.
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Comparisons of Typical Scenarios with  
BrightLoop Technology in a Low-Carbon Environment

CURRENT CONFIGURATION CONFIGURATION IN A LOW-CARBON ENVIRONMENT

Example Scenarios
The three examples below illustrate some of the advantages 
of B&W's BrightLoop technology, comparing typical 
current configurations with configurations using BrightLoop 
technology. Each example includes carbon capture/isolation 

in a low-carbon environment.

Hydrogen Production  This scenario illustrates 
hydrogen production using the steam methane reforming 
process, and includes a boiler for steam production, a water 
shift reactor, and pressure swing adsorption, along with CO2 
capture and boiler NOx control. The unsold or unutilized 
petcoke stream from oil cracking and refining process is 
shown as a waste product that is commonly landfilled. 
BrightLoop technology can use waste petcoke as the 
feedstock to produce hydrogen while inherently isolating CO2 
without the need for separate carbon capture equipment.

Oil & Gas  In this scenario, adding post-combustion 
carbon capture onto an existing boiler means a significant 
capital outlay and significant ongoing operating costs. 
Replacing the boiler with BrightLoop technology provides 
a concentrated CO2 stream, steam for process, and the 
capability to use the waste stream, in this case petcoke, back 
into BrightLoop, lowering both fuel and waste disposal costs.

Waste- or Biomass-to-Energy  Similar to the oil 
& gas example, this scenario shows that including post-
combustion carbon capture onto a waste- or biomass-to-
energy installation, as well as nitrogen oxides (NOx) control, 
adds considerable capital and operating expenses. Utilizing 
BrightLoop technology for steam generation isolates the 
CO2 while producing zero NOx emissions.
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Hydrogen production using 
Autothermal Reforming would 
have a similar configuration 
and benefit using BrightLoop.



Established in 1867, Babcock & Wilcox is a global leader 
in renewable, environmental and thermal technologies 
and services for power and industrial applications.

For more information or to contact us, visit our  
website at www.babcock.com.
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BrightLoop is an integral part of B&W’s suite of ClimateBright™ decarbonization technologies. We continue to innovate and 

collaborate with universities, industry peers and governments to amplify our efforts to reduce greenhouse gas emissions.

 SolveBright™ 

Post-combustion CO2 Scrubbing

 BrightLoop™ 

Next Gen Technology

BrightGen™ 

Hydrogen Combustion
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Oxygen Combustion

babcock-decarbonization.com

B&W's BrightLoop technology can combine carbon capture with energy production while reducing or eliminating 
unused waste. It can help reduce the risk of operating within the uncertainty of a carbon-constrained world.

Under a DOE-sponsored project, B&W successfully 
built a 250 kWt coal-based chemical looping pilot 
facility to demonstrate the reducer and combustor 
operation for application to steam and power 
generation. On another project, our university 
partner demonstrated  full conversion of syngas to 
hydrogen at its 250 kWt pilot unit constructed and 
tested at the National Carbon Capture Center.

Given the success of the 250 kWt pilot units for 
application to hydrogen and steam for power 
generation, B&W is ready to demonstrate the 
technology at a larger scale, with a thermal input 
of between 2.5 and 25 MWt while utilizing the most 
applicable fuel feedstock.

Technology Status


