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Some heavy hitters have become associated with 
carbon-capture ventures in British Columbia. 
Nobel Laureate and former US Secretary of Energy 
Steven Chu sits on the board of Burnaby's Inventys 
Inc., and Bill Gates has invested heavily in Calgary, 
Alberta-based Carbon Engineering, which recently 
built a carbon-capture plant in Squamish, BC.  

The reason for such high-powered involvement 
is easy to see: these Canadian ventures could 
significantly affect the worldwide effort to dampen 
predicted rising temperatures and sea levels.

It’s been known for decades that carbon dioxide 
(CO2) released into the atmosphere, largely by 
burning fossil fuels, is responsible for about 
76 percent of the planet’s current greenhouse 
gas emissions. Those emissions, in turn, are 
contributing to making the earth warmer than 
it would otherwise be. It’s also been known for 
decades that carbon capture and storage (CCS), 
along with CO2 re-use where possible, currently 
remain the best options—if we continue to rely on 
fossil fuels at today’s rates—for reducing the billions 
of tonnes of CO2 we emit. 

However, the prohibitive cost of current CCS 
processes has made such solutions economically, 
politically and corporately controversial.

That could change soon.
Last December’s Paris climate agreement, 

pressure from the federal government to improve 
Canada’s emissions performance, and rising public 
and stockholder concern are pushing provinces, 
fuel companies, and inventors alike to do more. 
In Saskatchewan, an $850-million project is now 

The Air  
We Breathe;  
The Fuel  
We Burn
BC Carbon Capture and  
Re-use Projects Explore 
Solutions to a Global 
Problem

Carbon Engineering recently built and opened  
a carbon-capture plant in Squamish, BC. 
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removing one million tonnes of CO2 per year from emissions 
released by a coal-fired power plant and, in Alberta, the 
provincial government has committed to investing $1.3 billion 
over 15 years in oilsands CCS projects. 

British Columbia has not yet announced similar CCS projects, 
but the BC government’s Climate Action Plan is scheduled to 
be released this year, and is meant to provide direction on how 
the province will reduce greenhouse gases, support a carbon-
neutral economy and encourage economic development, while 
protecting the affordability of BC families and maintaining the 
competitiveness of BC businesses. Furthermore, liquid natural 
gas development and production remain key to the province’s 
economic strategy, and liquid natural gas production naturally 
lends itself to CCS.

Unlike coal and oil processing, CO2 separation is an integral 
part of natural gas processing. Processing removes CO2 and other 
impurities from wellhead natural gas to produce the sales-quality 
natural gas used in homes and businesses. Until recently, natural 
gas processing plants simply vented the removed CO2. However, 
according to Gary Weilinger, vice-president of external affairs for 
Spectra Energy, “it’s actually a relatively straight-forward process to 
take it and safely store it within a geologic formation, like a saline-
filled aquifer, instead of venting it. All we have to do is ensure it’s 
compressed, piped, properly stored, and monitored.”

Six of Spectra’s smaller, newer gas-processing plants already 
sequester 100,000 tonnes of CO2 each year in deep saline aquifers. 
But the company’s older Fort Nelson plant, which is one of North 
America’s largest gas plants and, at roughly 1.3-million tonnes 

of CO2 per year, one of BC's biggest CO2 emitters, does not. A 
feasibility test funded by Spectra Energy and government agencies 
several years ago revealed both good and bad news. 

“We’re in the perfect spot. We only need 20 kilometres of 
pipeline from the gas plant to the storage reservoir,” says 
Weilinger, “and the storage reservoir itself is two kilometres 
deep, so it is safe, permanent storage for the plant’s entire CO2 
stream. But it would be an investment of about Cdn$500 million. 
We need a solid business case to make an investment like that 
on behalf of our company and customers, and we don’t see the 
return on that investment right now.” 

Spectra Energy is what is known as a natural gas midstream 
company. It does not produce natural gas; it processes the gas for 
gas producers, who actually own the gas, the CO2 and the emission 
liability. It will take either clear direction from government, perhaps in 
the form of making CCS mandatory, providing subsidies, or adjusting 
the existing carbon tax, or clear direction from investors to ensure 
gas producers engage in CCS development.

If and when that happens, CCS may already be more 
affordable, thanks to Burnaby's Inventys Inc. Inventys has 
developed a process called VeloxoTherm for capturing CO2 from 

the flue gases of fossil fuel power plants. 
The process is smaller, less expensive to 
build, and requires less energy to operate 
than conventional post-combustion CCS 
systems. Its size and low cost—one-third 
the cost of conventional systems—make it 
attractive for retrofits and new plants. 

“We have successfully tested the 
prototype system in our own facility,” 
says Brett Henkel, vice-president of 
commercial development, “and are now 
working on bigger projects to move us to 
full commercialisation.” 

The company has completed engineering 
for a 10-tonne-per-day project with Husky 
Energy in Saskatchewan that is scheduled to 
go live in 2017, and is working with the US 
Department of Energy on a 500-tonne-per-
day project at a coal plant in Texas. The UK 
government has also expressed interest. 

“We’ve got the potential to go global,” 
says Henkel. “Carbon capture is very, very 
expensive. It’s a worldwide challenge. But 
our solution gets the economics right.” 

f e a t u r e s
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VeloxoTherm uses structured absorbent—layers of wafer-
thin carbon material designed and manufactured by Inventys 
engineers—that acts like a filter, placed inside a rotating drum. 
As the drum turns, the CO2 sticks lightly to the carbon material, 
making it easy to remove.

“The VeloxoTherm process is a new approach using 
conventional equipment that has been re-purposed,” says Darryl 
Wolanski, Inventys vice-president of business development. 
“The result is a process that is far less costly than the chemical 
processes considered to be the incumbent technology for CO2 
capture today.” 

American energy luminary Steven Chu liked the idea enough 
to join Inventys’s board of directors in 2013. Public and private 
funding quickly followed. 

The next step for the company is to find more ways to use 
the captured CO2. It can be used to push more crude oil to the 
surface in depleted oil fields. It’s also used in beer and baking 
soda, but a single coal plant can put out 14,000 tonnes of CO2 
per day—far more than even the heaviest beer- and cake-
consuming nation can use.

One company’s emissions are other companies’ raw resources. 
Carbon Engineering, for example, has figured out how to 
vacuum CO2 out of the air, instead of capturing it within 
industrial flues, and has come up with a potentially game-
changing way to turn it into something useful.

Officially opened in October 2015 but operating since May 2015, 
Carbon Engineering’s $9-million pilot plant in Squamish captures 
about one tonne of CO2 per day, the equivalent of taking about 
100 cars off the road each year. 

That is a drop in the bucket of what the company’s engineers 
think the process could do. 

“We want to prove that our technology is capable of working 
on a much larger scale,” says Scott Brundrett, P.Eng., the plant’s 
project manager. “That it could, in fact, take in up to one 
million tonnes per day, right out of the atmosphere. It’s very 

scalable, which is very important, and uses no new materials. 
All of them exist commercially.”

Using a process called direct-air carbon capture, the plant 
works by moving large volumes of air through a device called 
a contactor. There, the air is exposed to a solution containing 
potassium hydroxide, which turns the CO2 in the air into 
pellets of calcium carbonate. The pellets are then heated to 
900° Celsius, at which point they release pure carbon that can 
be either stored or re-used—possibly, if the company’s plans 
work out, as synthetic fuel. 
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in Canada and is delivered over fi ve months to 
minimize interruptions to your work schedule.
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Inventys Inc.’s VeloxoTherm process (FILTER DRUM, SHOWN LEFT), which captures CO2 

from flue gases, could provide low-cost CO2-capture options for plants such 
as Spectra Energy’s Fort Nelson gas plant (PREVIOUS PAGE). Carbon Engineer-
ing’s Squamish plant (ABOVE) vacuums CO2 directly from the air.
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Carbon Engineering plans to add a second pilot plant on the 
same site soon. The second plant will take the captured CO2 
and turn it into fuel for heavy-transport vehicles. Unlike light 
vehicles, airplanes, ships and trains cannot easily be converted 
to run on electric batteries or alternative fuels.  

All the pure CO2 requires to turn it into useable fuel is 
hydrogen, which could be gathered from renewable sources, 
such as wind, solar or hydro. Once the fuel-synthesis plant is up 
and running in 2017, the company expects to be producing 200 
to 400 litres of gasoline or diesel per day. 

The ability to recycle the chemicals used in capturing the 
CO2 makes Carbon Engineering’s process cost-effective. That 
both the current and planned plants are designed to not  
re-emit CO2 increases the combined processes’ carbon-recycling 
efficiency. In fact, the promise of capturing huge amounts of 
CO2 and using it to produce viable synthetic fuel has drawn 
major funding from private investors such as Bill Gates, as well 
as significant support from various levels of government. 

“The world is looking for this type of solution,” says Kenton 
Heidel, P.Eng. (Alberta), the company’s engineering lead. The 
solution could, in theory, eliminate fossil-based heavy-transport 
fuels—provided, of course, industry is willing to pay the cost 

of the new fuel, which will most likely be more than twice the 
cost of wholesale gasoline. Over time, as Carbon Engineering 
refines its processes, that cost will decrease. And if emissions 
regulations tighten, Heidel thinks “the initial gut reaction 
people have—that this is really hard to do, that it’s  
a commercialisation challenge”—will go away. 

“The economics are actually quite favourable,” he says.  
“It’s a true, long-term solution that can go on forever. It’s  
very appealing.”

So appealing, says Carbon Engineering’s senior process 
development engineer Jane Ritchie, P.Eng. (Alberta), that 
nearby locals “have been known to drop by with cakes and 
cookies. The First Nations here are big supporters, too. It feels 
like we are working towards what everybody wants.” 

And towards solutions to a complex global problem. v

More Carbon Capture and Re-use Solutions from BC
Monique Keiran

British Columbia is home to a number of 
ventures seeking to transform captured CO2 into 
usable and valued products.

Vancouver’s Mantra Energy Alternatives 
Ltd. was recently granted a patent for its carbon 
capture and re-use process that electrochemically 
converts the greenhouse gas into chemicals, 
such as carbon monoxide, which are used for 
production of liquid fuels and chemicals such 
as gasoline, diesel, jet-fuel, and methanol, and 

formic acid/formate salts, which are used in dyeing 
fabric and printing, as a drilling fluid in oil-well 
drilling, and as a buffering agent for strong mineral 
acids, and as a food additive, de-iceing agent, 
and hydrogen carrier. Once operational, Mantra's 
pilot plant at the Lafarge Canada, Inc., cement 
plant in Richmond, BC, will be the world’s first 
demonstration of electrochemical reduction of 
CO2 in an industrial setting. 

In Delta, BC, ProSelect Gas Treating Inc. 
gives positive meaning to the term “greenhouse 

gas.” Unveiled in 2012 in sister company 
SunSelect’s 17-hectare greenhouse complex, 
ProSelect’s GC6 Green Carbon Capture System 
collects emissions released from biomass 
fuel used to heat the greenhouses, filters and 
purifies the CO2, then delivers it back to the 
greenhouses to grow fruit and vegetable crops. 
By increasing the amount of CO2 the plants in 
the greenhouses can access, ProSelect’s system 
helps to accelerate the crops’ growth. 

The BC companies and APEGBC members 
that have developed carbon capture, storage 
and re-use processes are part of the nucleus of 
a new carbon-focused industry in the province. 
Joining them, CMC Research Institutes, Inc., of 
Alberta, recently launched the BC-based Carbon 
Capture and Conversion Institute in partnership 
with the University of British Columbia and BC 
Research Inc. The institute’s role is to accelerate the 
development, piloting, scale-up and validation of 
new carbon capture and conversion technologies.

Inventys, Carbon Engineering (SHOWN),  
and others are seeking ways to re-use CO2.

Mantra (TOP) recently patented its process to electrochemically convert CO2 into other chemicals for use in fuels and industry. 

ProSelect's heating fuel-derived CO2 helps fuel photosynthesis in sister company SunSelect's food-crop greenhouses (BOTTOM). 


