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Word trivia
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Ultracrepidarian

noun

Someone who gives opinions on subjects they know nothing about. 
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3

ÅQuick CCS fundamentals
Capture
Transport
Storage

ÅStatus of global CCS

ÅChallenges for Australian commercial -scale CCS
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CO2 fundamentals 
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         Truck transportς liquid state (-20degC, 2.3MPa) 
 
         Truck offloading facility: heating and conversion to supercritical state (~31deg C, ~10.3MPa)  
 Flowline from offloading facility to the injection well: supercritical state (~31deg C, ~10.3MPa) 
 At the top of the injection well tubing: supercritical state (~31deg C, ~10.2MPa) 
 
        At the well perforations withing the Precipice Sandstone: supercritical state (~80deg C, ~22.5MPa) 
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Increasing hydrostatic pressure
Increasing temperature

ÅCaptured GHG is predominantly (>98%) CO 2

ÅCO2 can exist in several states

Captured as a gas

Transported via pipeline as a gas or supercritical fluid, or

Transported via truck as a cryogenic liquid

Injected for storage as a supercritical liquid

ÅSupercritical CO 2 is a dense fluid

Liquid like

Very low viscosity

Compressible

ÅCO2 is miscible in water

Forms carbonic acid in low concentration

Reduces water pH

CO2 in solution occurs naturally in rainfall (with pH 5 Ṿ 5.5)

Consumed as carbonated water



CO2 capture
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Huaneng Shanghai Shidongkou 120,000tpa PCC plant

ÅIndustrial or post combustion capture 

Amine/solvent plants

Used to extract CO 2 from a mixed gas stream
i.e. ~12% CO2 in the flue gas from a power station

ÅDirect air capture (DAC)

ÅDirect CO 2 waste (i.e. from natural gas processing or from blue hydrogen production)



CO2 storage
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Geological requirements for CO 2 storage

ÅPermeable and porous formation (sandstone)

Deeper than ~800m (above 800m CO 2 will be a gas)

ÅCompetent sealing formation above and below the storage reservoir

ÅNon -potable/saline water Ṿ no sterilising a freshwater resource



CO2 storage
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Trapping mechanism

ÅAnticline trapping

Such as legacy oil/gas fields

ÅSolution trapping

Requires a low -inclination seal

CO2 displaces water around the injection well

CO2 dissolves in the groundwater on the edge of the plume 

Most large -scale CCS projects rely on solution trapping

Example Plume pH/Geochem modelling

Example anticline trap



Status of global CCS
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Most CCS activity in 
USA and Canada

ÅUSA
45Q
IRA
Mature E&P
environment

ÅCanada
Carbon price
Mature E&P 
environment

Source: GCCSI



Status of global CCS
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ÅActual dedicated geological CO 2
storage (i.e. non -EOR) volumes 
are small to date

ÅMajority of current CO 2 injected 
has been for EOR

Where there was an economic 
incentive 



Status of global CCS
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Source: IEA



Key challenges for Australian commercial -scale CCS
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ÅCarbon pricing uncertainty 

ÅEnvironmental approvals/regulation uncertainty

ÅCommunity and government perception of CCS risks

ÅCommunity and government perceptions of the need for CCS

ÅPerceived completion with high -intensity agriculture for groundwater resources 

ÅCO2 source
High cost of capture from existing industrial/generation emitters

ÅScale
Large -scale is ultimately essential for reducing transport and storage costs
Storage hubs offer the opportunity to achieve this scale

Opportunities

ÅAustralia holds substantial geological storage potential

ÅCosts for onshore Australia storage are potentially some of the lowest globally

ÅOthers are already making significant advances in capture cost reduction 




