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Returning carbon back into the subsurface

 Concieved strictly and the END of CCS chain

 Long-lasting and safe (modification of O&G upstream technologies)

 Reducing emissions from the LARGE STATIONARY SOURCES

 Public funding needed – differing concepts in development

 Long-term monitoring to ensure performance (and safety)

 Regulation system that uses experience from the mining industry

 In the esence – totally different … (!) 

AN „ANTIMINING” CONCEPT
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Various means of storage
in geological media
dictate development of a 
portfolio of screening and 
ranking methodologies

– in short time 

(Bachu, 2003)
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New resource – reliable estimates needed 



What might be the slicky parts?

Competition - just a part of a portfolio of developing technologies 

Renewables…

Energy efficiency, fuel switching…

Storage capacity – a new resource (generated by governmental planning)

Large investment costs vs. future benefits 

Who is to pay anyway?

Concept - abstract and still unproven (?)

Time (and money) needed to develop and test the technology

Conflicts of use… mainly with neighbors ☺
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„Our material”

Chemical stability

Reactions with rock(s) and
brine(s)

Phase changes

CO2 density as a function of
temperature and pressure

(Bachu, 2003)
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„Parametric estimates of storage potential” (Bachu, 2013)
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Depleted Oil and Gas Reservoirs

Believing (?!) in sealing capacity of the cap rock (Zhaowen et al., 2006)

• Much lower interfacial tension of the CO2/water system 

• Cap rock sealing pressure must be determined

• Reservoir properties and volumes usually known

In oil reservoirs

▪ Complex interactions of fluids (phases) 

▪ Usually a large number of old production wells

In gas reservoirs

✓ Large pressure difference

✓ Greater depths – (usually) larger capacity
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Deep Saline Aquifers (Deep Saline Formations)

By far the largest POTENTIAL 

By far UNDEREXPLORED

… Niemi et al. (2017) 

Various trapping mechanisms

1. Physical (supercritical phase accumulation)

2. Residual (trapped after the plume

3. Chemical (reactions with pore water)

4. Mineralogical (new carbonates)

Large regional extension

✓ vicinity of sources

✓ avoiding conflicts of interest

Pressure increase/pressure front (?) 

Definition of a storage complex 
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Deep Unminable Coal Seams

CO2-ECBM 

Three mechanisms (Shi & Durucan, 2005): 

– physically adsorbed compounds on the 
internal surfaces of coal

– absorbed within the molecular structure

– within pores and natural fractures

220 Gt of CO2 (60 GtC) storage capacity 
worldwide (Stevens, 2002)

CO2 replaces CH4 by molecular and
transitional diffusion
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Enhanced Geothermal Systems
CO2-plume geothermal system (CPG)

• in a deep saline aquifer 

• in (EOR) operations  

Energy recovered from CPG systems could be 
used both for electricity generation and for 
space/water heating

Heat extraction rates up to 3 times greater than 
those of traditional water-based systems 

A model (Randolph & Saar, 2011):

1. Initial temperature of 100 oC, pressure of
250 bar

2. Permeability 5x10-14m2 Porosity 20% 

3. Rock specific heat 1000 J/kg/ oC

4. Thermal conductivity 2.1 W/m/ oC

In average in 25 years with 1 injector ad 4 
producers this could give 47 MW of heat
energy.
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New resource – reliable estimates needed
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