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The Rlemann solutlon for the Injection of
supercritical carbon dioxide and

Helmut Wahanik vapor in porous media Ali Akbar Eftekhari
IMPA Brazil TUDelft The Netherlands

Waves of the Compositional flow I nermodynamical Model and Data

A combination of Electrolyte-NRTL, Redlich-Kwong, and Henry’s

C ti
onventions law are used in the modelling of the supercritical CO2-H20 two-phase
S system.
upercritical Fluid Phase
Fluid A B
Saturation Aqueous Phase — >
L
COQ + QHZO — H30+ I HCO?)_
o HCO; + H,O = H;0% + CO5~
Motivation: Study the Riemann Solution for a simplified NaCl,. — Nat + Cl-
model of CO2 Sequestration in brine aquifers. We use a consistent (s) —
method for calculating the solubility of carbon dioxide in brine.
(Electrolyte-NRTL)
4 N T/K % Details of thermodynamical methods used in the
CO2 . : oy
+ VAPOR Sequestration Wave calculation of VLE, Densities, and Enthalpy Method
% TL R1
\ S1 Mixture Density
/ Liquid Electrolyte NRTL- Clarke model
S2 Vapor Redlich-Kwong EOS
) e T Mixture Enthalpy
\ X Liquid
Vapor Redlich-Kwong EOS
e > VLE parameters
7% W Liquid activity coefficient
Vapor fugacity coefficients Redlich-Kwong EOS — Henry's law
Porous rock with brine
\ / 0.030
: — W CO2
Representation of the model L 0,025 - Water
O W - x CO2 (calc)
R 0.020 ==y Water (calc)
oW .
.................... - 3 0015
Summary of variables A X Z?
Variable Symbol wac = 0o
Supercritical fluid, aqueous phase saturations So, Sa L
C'O2 and H2O densities in the supercritical fluid phase | poe, pow '
C'O2 and H20O densities in the aqueous phase Pac, Paw -
Total Darcy velocity U 0 10 20 30 40 50 60 70 80
Supercritical fluid, aqueous phase fractional functions fos fa R Pressure (bar)
Supercritical fluid, aqueous phase enthalpies Hs, H, - Yac
Rock enthalpy H, L Using the Elec-NRTL model of Aspen Plus process
Rock porosity © ac| - Ssimulator in the prediction of P-xy data of CO2-Water
H>0 composition in the supercritical fluid phase Yo || _ system in 45.08 Celsius.
C'O9 composition in the aqueous phase Vae
X 0.60
g 0.50
=
§° 0.40
E i § 0.30 .
quations of balance 3 0 mplality
Wave Speeds S 020 s
for the Temperature S (ElecNRTL)
5 5 . ~ 010
ESD (pacsa =+ pacsa) =+ %u (pacfa + ,Oacfa) = ( IN X't SpaCe
0.00
O O 0.00 100 200 300 400 500 o6.00 7.00 8.00
m%p (pO”wSO' _I_ pawsa) —I_ %u (pO"U)fO' _I_ pCL’lUfCL) — O Pressure (MPa)
%Sp ( ﬁ[r + H, s, + HaSa) + 8%“ (Hofy + Hofs) =0 Experimental CO:2 solubility in the brine solution
< (molality 3.99) and the Elec-NRTL model results
X at 40.01 degrees Celsius.

International Research _o"s"
Training Group © g g B n u Pu S




	Page 1

