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Key Point
The pressure gradients are the main driving force for CO, migration under hydrostatic, and therefore buoyant, conditions.
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Sleipner Site

S
Sleipner West
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Introduction (Sleipner)

Basic Data

« Aquifer

 shallow (800 m SS)

* Thickness 200-250 m
Temperature ~40 °C
Hydrostatic (80 bar)

High permeable (D)

Extremely large (26,000 Km?)
Restricted test site

Injection ~ 1Mt/y so far ~11 Mt
Injection on temperature control
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Seismic monitoring (4-D)
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Basic Rule - RE - pressure distribution

P

The pressure in any part
of the subsurface is
equal to the weight of

the overburden column. Geostatic
pressure

Grain pressure

Hydrostatic or
fluid/pore
pressure
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Basic Rule - RE - pressure distribution

* The pressure in any part
of the subsurface is
equal to the weight of
the overburden column.
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Pressure Status

* Result : Hydrostatic in the whole formation

Vertical Equilibrium

% J
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Carbon Dioxide
* Density
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Carbon Dioxide
 Critical phases and density
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Carbon Dioxide
« Solubility in water
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Duan, Z. and R. Sun (2003): An Improved Model Calculating CO, Solubility in Pure
U Water and Aqueous NaCl Solutions from 273 to 533 K and from 0 to 2000 bar,
Chemical Geology, 193, (2003), pp. 257-271.
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water salinity in solubility fraction standard deviation
NaCl percentage compared with pure due to P-T-variation
water . eqe
<: Reduction of solubility of
01 .000 0.000
50 .838 0.012 : :
00 o 0020 CO, 1nto saline water
150 .609 0.032
200 525 0.031
250 453 0.045
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Archimedes principle

« Buoyancy=weight of displaced fluid
Fq =500 Kg/m3* 1 m3

s
4

f (density of
‘ Popiect 4 Resulting UPWARDS
4 | force is 500 k
pfluid N\ / J
(density of the fluid)

F, = 1000 Kg/m3* 1 m3

From: Wikipedia
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Archimedes principle

» Total effect =

Gravity segregation

Natural Gas
CO2

Oil

Water




Carbon Dioxide
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Structural &
stratigraphic

trapping

Trapping contribution %

Solubility
trapping

1 10 100 1,000 10,000
Time since injection stops (years)

(from: IPCC, 2005: Special Report on Carbon Dioxide Capture and Storage.)
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Carbon Dioxide in Sleipner

* Store deeper than 800 m (>80 bar, ~35 °C, Density ~700 Kg/m?3)
» CO, super-critical (as a gas with a liquid density)

« Lighter than formation water (strong buoyancy forces)
» Sleipner clearly upwards movement of CO,

» CO, soluble in water

» Water soluble in CO,
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Sleipner CO, Storage Result

Contours of estimated CO,

solubility
Plume of free CO,
Time = 1827.00000 days b.
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