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Introduction:

Mutually-soluble solvents can enhance oil recovery both In mixed-wet fractured reservoirs. When a
partially water-wet matrix Is surrounded by an immiscible wetting phase in the fracture, spontaneous
Imbibition Is the most important production mechanism. Initially, the solvent moves with the imbibing brine
Into the core. However, upon contact with oil, as the chemical potential of the mutual solvent is different in
both phases, diffusion occurs and the solvent is transported in the oleic phase. Through the migration of
the mutually soluble component from the agueous phase into the oleic phase, oll properties and/or rock-
fluid interactions are modified. The hypothesis In this work Is that a mutually-soluble solvent improves the
ultimate recovery and the imbibition rate in mixed-wet cores. The main recovery mechanisms are the
wettability change of the mixed-wet cores, oll swelling and oll viscosity reduction.

In this paper the numerical modeling of spontaneous imbibition of Mutually soluble solvent in mixed-wet
cores In presented. We implemented the wettablility alteration, the oil swelling mechanism, the oll viscosity
reduction mechanism, the IFT reduction, and the density reduction mechanisms in the numerical model.
Our numerical studies show that the most important production mechanism in the mixed-wet systems are
the oll swelling and the wettability alteration and the second most important mechanism is the oil viscosity
reduction. The effect of the IFT reduction and the density reduction In the oil production is not significant.| |Figure 1. The process of penetration (Countercurrent

imbibition) of MSS into an oil-filled core sample. Oil is

The numerical results show an improvement of 27%. oroduced from all boundaries.

Mathematical Model:

S
Z (&(SQVQC) —+ V.(Vacu,a(Sa, VCL’LU) Pa,)) - ZVCLC — 1, C =W, S,
oa—1

)

3
|
O
|
N
w

V.(ngSCSaV.Vac)) — 0, o =o0,a; c=h,w,s,

(]
"
||
Q
.
2

)

Pe(Sa(t)) = (1 — w(®) PI(Sa(®)) + w(t) PL(Sa(®)) Pe(Sa) = PerSe(Sa) Y
Er (Sa () = (1 — w(®)) ki (Sa(®)) + w (@) kL (Sa(t)) Pu=no\f £ 20" 5u o

kra(sa) — kga,se(sa)(g—'_Q/)\)v Kk’r‘oz(sa,)
e o Pow VawaSa —
bro(Sa) = kS (1= Su(Sa))2(1— Su(Sa)(1+2/0),  Ual = Vi

0
Secondary recovery by Splm of solvent from Dolomite

bl 2
e

o Experimental data

< AR
J; II.J.:: T - i
I'. b s

Recovery Factor (%)

o N
'''''''''''
= f &

12 16
Time (days)

Figure 2. The distribution of the concentration that is obtained form the solution of [|Figure 3. The numerical modeling of the primary oil recovery by spontaneous imbibition
the numerical model at time 2.4*10° seconds. of brine into an oil-filled mixed-wet Dolomite core (MWD1).

Conclusion:
The presence of a MSS solvent can enhance the spontaneous imbibition oil recovery. For mixed-wet dolomite the primary and secondary recovery is 7% and 27% respectively.

A numerical model is developed that describes the wettability alteration during the solvent enhanced imbibition process.
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