
Carbon Black to the Future? 
Can natural gas dissociation provide a clean fuel for SAGD and a high value by-product? 

Alberta has vast reserves of natural gas (NG) 
that are used throughout our energy systems, 
including Steam Assisted Gravity Drainage 
(SAGD) for oil sands recovery. SAGD is 
projected to emit ~50 Mt of CO2e/yr by 2020 
[1]. Natural Gas Decarbonisation (NGD) via 
microwave plasma technologies were 
investigated in this study as a strategy to 
reduce the carbon footprint of SAGD bitumen 
recovery.  These technologies produce H2, a  
CO2-free fuel source, and C(s), carbon black  
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Fig. 1. BAU heat generation process, vs. 
methane decarbonization. 

Fig. 2. Energy flow the BAU and Alternative scenario SAGD plant. 

A. Energy Demand 
Comparison 
BAU SAGD energy 
demand compared with 
energy demands to run 
SAGD while producing 
Carbon Black and 
Hydrogen. Demonstrates 
total energy demand in 
EJ/yr. 

B. CO2 Emission 
Comparison 
Decarbonization will 
reduce SAGD 
emissions.  However the 
CB process emissions 
will limit this reduction. 

 NGD integration  
would  require an 
increased     
~0.4EJ/yr 

 Increase is 
equivalent to  the 
yearly usage of 
1.3 million people  

 
➢Potential for 

reduction of ~8 
Mt/yr from BAU 

➢A more efficient 
decarbonisation 
technology would 
further lower 
emissions 

 
➢Average Oil 

Sands per barrel 
emissions will 
decrease by 25%  

➢This decrease is 
still far from 
reaching average 
conventional 
crude emissions  

 
➢With 50% of 

SAGD creating 
Carbon Black, 
approximately ¼ 
of the future CB 
market demand 
would be met. 

 
➢New CB markets 

like carbon fiber or 
graphene will be 
necessary to 
utilize increased 
CB production 

D. Carbon Black 
Market and Economics 
The market is expected to 
increase in the future.  
However economics of NGD 
highly sensitive to CB price. 
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C. CO2 Emission 
Intensity 
The emissions per 
barrel of bitumen can be 
greatly reduced by 
implementing NGD. 

REFERENCE ALTERNATIVE 

REFERENCE ALTERNATIVE 

E. Other Carbon Black 
Markets 
Carbon can be converted 
into other useful forms such 
as Graphene. 

Present Carbon Black markets and 
Applications [8,9] 

Future Carbon Black Markets and 
Applications [8,9] 

Tires 
Production of Graphene, 

Buckminsterfullerenes, Carbon 
nanotubes 

Synthetic Rubber and Plastics High Carbon Steel Production   
Electrostatic Discharge (ESD) 

Compounds 
Carbon Black in Material, Chemical 

and Electric Industry 

High Performance Coatings Carbon based Electric Transmission 
Sources, Batteries and Capacitors  

(CB) a potentially 
high value by-
product. The 
processes by 
Atlantic Hydrogen 
(AHI) and Monolith 
Materials were 
considered [2,3]. 
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Business as usual (BAU) and alternative 
scenarios (AS) were modelled for SAGD 
energy  use and emissions in Alberta.  

BAU assumed “low oil sands growth” derived 
from the CanESS model [1]. SAGD energy and 
emissions retrieved from a standardized 33 
kbpd facility from  COSIA [4] . 

The AS scaled a NGD to provide H2 for a 33 
Mbpd operation. Yields, inputs, economics and 
deployment were modelled off available 
industry data and process literature [2-6]. The 
scenario assumed 50% adoption by 2060. 

 

NGD is a potentially viable pathway to 
significantly reduce CO2 emissions of 
SAGD in Alberta. This study indicated a 
8 Mt/y reduction in CO2 emissions for 
microwave plasma based NGD by 
2060. That said, the high electrical 
demand of this technology is a 
significant barrier to its adoption. 

Research into the following areas 
should be considered: 

➢ Less energy intense solutions such 
as those being investigated by Drs. 
Nduagu and Gates at the University 
of Calgary [10,11]. 

➢ Developing new CB products to 
expand the currently mature market 

➢ Evaluating the potential for large 
scale energy storage by converting 
CB into graphene super capacitors 

ENERGY DEMAND (PJ/YR) 

CO2 EMISSIONS (MT/YR) 

ENERGY AND EMISSIONS INTENSITY 

CARBON BLACK 
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