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Salt deposits in rock pore space

[ Micro-level } [ Macro-level ] [Volumetric model }
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iPore Space: Before and After Salt Dissolution

[ Before experiments ] [After experiments]




[Theoretical Background}

State 1

Reservoir Conditions

Formation water is a
saturated brine in
contact with rock salt.

Dissolved salts are in
dynamic equilibrium
with solid salts.

State 2

After being brought to
the surface the core
sample dries, causing the
formation water to
evaporate and dissolved
salts to precipitate in the
pore space. This results in
underestimated effective
porosity, overestimated
bulk density, and typically
underestimated grain
density.

State 3
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State 4

After Saturation
with Synthetic
Formation Water
(SFW)

A portion or all salts
present in the rock
(in state 2) dissolve
into the synthetic
brine.

A new equilibrium
state is established.

After Drying

The salts that were
dissolved in the
synthetic formation
water have
precipitated in the
pores and on the
sample surface.

Legend :

E4

Minerals insoluble
in water

(RERE)

Rock salt from the
solid phase

HEER

Salts remaining
after evaporation
fromthe saturating
fluid

Saturating water
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iExisting Solutionsj

Description Disadvantages

Reduction of the study
g complex, study of the rock in
state 2

Measurments without using
brine

Complete desalination g Study of a highly altered rock

Use of solutions with Impossibility of complete
maximum mineralizations dissolution exclusion

Accounting for dissolution
during satiration

Calculation inaccuracies

The problem of salt dissolution
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Causes of distortion occurrence}
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Experimental coIIection}

50 core samples o]

limestones, dolomites

Russian Federation, Eastern Siberia

porosity range 9 % — 26 % ol

permeability range 0.25-:107% - 346:107* um? -] Lb “”‘L e

Synthetic formation water (sfw) T T
ynthetic formation water (sfw): |

1,374 327.728 0.0315 1.342 152.304 13.973 23.640 527.0 4.9
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Equipment

Atmospheric coreholder

Overburdened core holder
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Petroleum and Engineering

Petrophysical centrifuge rc-4500
rotation speed: 50 — 4500 rpm
temperature range: -10 - 90 °c
rotor radius: 22.5 cm
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Irreducible water saturation
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Results

r’ . ™ . . . ™
Open porosity Correlation of bulk density
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Results

By classical methods

f - N
ConocraBneHue d)MIlean,MOHHO-EMKOCTHbIX CBOMUCTB A0
U nocne pacrsopeHuA
0.3 T (OTKpbITaA NOPUCTOCTD)
205
. O ®
T o
Bl T & Mo KOCT CT 1001-2020 (N=50) i
M =mn %
I o £
025 1 ¥ & & 5
- ° .
2 B B JINHUA PaBHbIX 3HAYEHWUI /
x o Ko/
: /82
'3
@
z
0.2 +
g
o
2
@
=
o
)
=
0.15 4 5 i
£ % y = 1.094x - 0.0192
- lo 0%
E. Pl R? =0.9709
g R
.5/
011 J & />
;‘ i Ao
© 2 «/ <
E [ e
= Kno(He c2), g.epn.
W (OTKpbITas nopuctocTb Ao pacteoperua (KOCT CT 1001-2020))
0.05 L Il L 1 : L Il L L { L I L L { L L | L ; Il L L |==
0.05 0.1 0.15 0.2 0.25 0.3
. Y,

Center for

Skoltec

Petroleum Science

Petroleum and Engineering

By novel methods
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Results

By classical methods
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By novel methods
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Results
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[Conclusionsj

A methodology has been developed for studying the effective porosity and
capillary characteristics of rocks containing water-soluble salts.

« This methodology is recommended for application in fields with formation water
mineralization exceeding 300 g/l

« Application of this methodology will enable more efficient investigation of oil and
gas fields and enhance the quality of obtained petrophysical data
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Thank you for your attention!

Skoltech

Skolkovo Institute of Science and Technology

Science is a
path!
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MeTtoaukKa

* ANTOPUTM pacyeTa NonpaBoK 3a PaCTBOPEHNE COJIEN

AM(CZ—C3)= VC(CZ—C3) ’ (68 - 6C)

K _ M3y —My2) M3(c2) + AM(c2—c3) — M1(c2) _ M3c2) + AM(cz—c3) — M1(c2)
rox(® ¢3) M3(cz)y = Mycz)y M3z) + AM(ca—c3) — My(c2) + AM(2—c3) M3(c2) — M)

)

(KHOK(B c3) K1'10(He CZ)) ’ (M3(C3) - MZ(C3)) . 1

I'<1'10(p c3) — K1'10(He c2) + (68 _ SC) Vo6p )

6n(p c3) — 61‘[([‘16’ c2) — (Kno(p c3) — Kno(He CZ)) + Oc,

o) . Ml(CZ) - Vo6p ] (Kno(p c3) — KHO(He CZ)) Oc
kM (p c3) Vo6p . (1 — I'<1'10(p C3))

)
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