
Relative Permeability and Capillary Pressure

Controls on CO2 Migration and Brine

Displacement
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So#$ &$' ())u$) for CO2 Stora2$

in 5$$6 Salin$ 89uif$r)

: ;<at fraction of t<$ 6or$ )6ac$ can >$ fill$? wit< CO2A

: Bow >i2 will t<$ CO2 6lu#$ >$A

: Bow #uc< CO2 will >$ ?i))olC$?A

: Bow #uc< will ca6illar' tra66in2 i##o>iliD$ CO2A

: Can accurat$ #o?$l) >$ ?$C$lo6$? to 6r$?ict CO2 fat$ an?
tran)6ortA

Court$)' of C<ri)tin$ 5ou2<t'E FGHF

Ans$ering these ,uestions depends on the complex

interpla6 of 8iscous9 capillar69 buo6anc6 forces and

heterogeneit6 and structure on ;<= plume migration.

IraCit'

Ji)cou) an? 

ca6illar' forc$) B$t$ro2$n$it' Structur$



Core%flood Set%Up for Relative Permeability

Measurements

:Brine composition= C>2 saturated brine witA 0.D molar potassium iodide
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!ore%&cale +maging of !12 Distri6utions
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!" $cans Measure !ore .orosity
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C"re &ermea)i+ity .istri)0ti"n
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!a#$rat$ry )n+e-ti$ns $0 1ari$2s

C42-7rine 8r$9$rti$ns

! :;9erimenta= Set29?

! 5A, 10A, 20A, 50A, E0A, F0A, 100A C42 in+e-ti$ns

! Gm!/min -$nstant 0=$I-rate

! JKEFM8a -$nstant #a-M-9ress2re

! 1J N2OC =a# tem9erat2re

! 7rine -$ntains Piss$=veP C42

! C42 -$ntains Piss$=veP Iater

! Meas2re C42 Sat2rati$n IitR CS S-anner

! TiUita==y re-$nstr2-t imaUe
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Simulated Injection of 1arious C52-

Brine Proportions

! Simulation Cases

! 10=, 90=, 100= C52 injections

! @mL/min constant floC-rate

! D.89MPa constant Hack-pressure

! 1DJC constant temperature

! Brine contains dissolved C52

! C52 contains dissolved Cater

! Core CharacteriMation

! Porosity/permeaHility OmapP

coarsened

! Qelative permeaHility/capillary

pressure

curves matched to experimental

curves

S T5UVW2 (Pruess, LBNL)
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!omogeneo's Sim'lations

/01

C34

501

C34

/001

C34

6aria8le !9 k Sim'lations

C34 Sat'ration;01 <01

Sim'late= C34 Sat'rations
Constant >c >ro='ces !omogeneo's C34 Sat'rations

@a8 Aata



Fitting Capillar, -ress0re C0rve
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(ariable !0 k Simulations

$O& Saturation9"# :"#

;ab Data

Simulated $O& Saturations
(ariable Pc Produces Small@scale $O& Saturation (ariations

(ariable Pc Simulations



Capillar' Pressure Cur-e
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!hy Should !e Care.

/verage CO3 saturation is8

! Decreased by sub<corescale heterogeneity

! =low<rate dependent

! /ffected by simulation grid resolution



Subcore-scale Heterogeneity

Decreases CO2 Saturation
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Ca#illar' Pressure Cur-es.
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!0# %O2( )0# Brine /n0ection
4ariable Simulation ;esolutions

Gri> Si?e@ 0.BC0.BCDmm

Gri> %ount@ BE(DF0
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!in$r Simulation Gri/s D$2r$as$ CO2 Saturation

6$n7th 9lon7 Cor$ :2m;

C
O

2
 S

a
tu

ra
ti
o
n



!on$lusions

) !ore,s$ale multi,p2ase 3low e5periments re6eal strong in3luen$e o3
su8 $ore,s$ale 2eterogeneity

) Spatial 6ariations in $apillary pressure 8e2a6ior $ontrol !;<
saturations

) !;< saturation=

> De$reases due to 8ypass o3 low porosity regions

> De$reases at lower 3low rates

> Aredi$tions depend on grid siBe

) Similar p2enomena are e5pe$ted at all spatial s$ales

) Fundamental resear$2 needed to impro6e model predi$tions

> Fundamental pro$ess understanding 8ased on la8 and 3ield e5periments

> Dp,s$aling strategies t2at a$$urately in$lude t2e e33e$ts o3 su8,grid s$ale
2eterogeneity

> !ali8ration and 6alidation o3 predi$ti6e models


