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CO2 conversions, scales and “green” oil

How “green” is anthropogenic CO2 EOR?
• Combustion of 1 barrel of oil yields 8 mcf CO2
• For every barrel of oil produced ~8 mcf CO2  is permanently left in 

the reservoir
• Stores as much as is released upon combustion

CO2 production at varying scales
• An average human exhales 5.6 mcf CO2/yr, 0.26 tonnes/yr
• Small Ethanol plant (55mgy) – 8.3 mmcfd, 0.17 million tonnes/yr 
• Large Ethanol plant (313mgy) – 50 mmcfd, 0.94 million tonnes/yr
• Coffeyville fertilizer plant – 40 mmcfd, 0.8 million tonnes/yr 
• Jeffrey Energy Center – 650 mmcfd, 12.5 million tonnes/yr

Units/volumes
• 6.6 pounds of CO2 co-produced for every gallon of ethanol
• 1 tonne (metric ton) = 1.1 tons
• 1 ton CO2 17.2 mcf
• 1 tonne CO2 19 mcf
• 1 million tonnes 19 bcf



Carbon Capture, Utilization and Storage in Concept

Source: IPCC Special Report 
on Carbon Dioxide Capture 
and Storage, 2005
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CO2 EOR and Geologic Storage -
Operational Conditions

CO2 Phase Diagram

Modified after Condren www.cbu.edu/~mcondren/CO2_phase_diagram.jpg

• Miscible floods must 
operate at greater than 
supercritical (1073 psi) and 
MMP (>1200 psi)
• Fraction of light 

components in oil needs to 
be high (high API)

• CO2 reduces the viscosity 
of oil 

• Kansas reservoirs ambient 
properties range: 400 psi 
and 85F at 1000 ft and 
1600 psi and 125 F at 6000 
ft.



Operating and Planned Commercial Scale 
CCUS Projects (2017)

From John Scowcroft, Global CCS Institute



CCUS Project Locations

https://www.globalccsinstitute.com/projects/large-scale-ccs-projects



What about Kansas?
From the Midwest Governor’s Association and ARI (2009)

• Kansas holds > 750 million barrels of technical CO2-EOR potential. 
• Kansas has the largest oil resources in the MGA region. 

Byrnes et al., 1999 (Kansas Geological Survey)
250 to 1,000 million barrels

Main challenge – capturing CO2 and providing 
infrastructure for transportation
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CO2 EOR  and Storage in Kansas
Kansas Ethanol Plants (2008)

Blue – active, Tan - planned

Chapparal buys 
Liberal Ethanol CO2  

for Okla. EOR

2009

Petrosandtander to 
move Garden City 

Ethanol CO2  to 
Stewart field

2010

KGS  and five 
industry 

partners expand 
CCS and EOR 

study with  
another $5M 
DOE grant.

2010

2009

Berexco and KGS  to study 
Arbuckle CO2 storage 

potential with $5M DOE 
grant.

Berexco and KGS  to 
inject CO2 into 

Wellington field in DOE 
study

2011-2017

2016

KGS and industry 
partners land $1.5M for 

Phase I in DOE 
CarbonSAFE program

KCC denies pooling 
request for commercial 

Hall-Gurney  flood 

2015



Wellington CO2 EOR
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• 30% oil cut
• Compared to ~1-2% 

field average 

20k tonnes of CO2 -> Incremental Oil Production ~16,000 bbl oil as of 6/1/2018

Low relief structural dome

underpressured

~30 km2
KGS #2-32

http://www.lindeus.com/en/




Questions?
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