Polyacrylamide nanocomposite
Mobility control

[FT

Limestone rock wettability
Zeta potential

The experimental study of the effect of
polyacrylamide nanocomposite on reservoir rock and
fluid properties in presence of formation water

1Asghar Gandomkar¥*, 'Neda Javanmard, ‘Fatemeh Nayeri, ‘Hadi
Adloo, 2Mehdi Sharif

Department of Chemical and Petroleum Engineering, Shiraz Branch, Islamic
Azad University, Shiraz, Iran
Department of Polymer Engineering, Shiraz Branch, Islamic Azad University,
Shiraz, Iran

Research subject: Water floodingis one of the most common improved
oil recovery methods in the world. High residual oil saturation at the
end of this method is due to low macroscopic sweep efficiency and
viscous fingering phenomena. It can be improved by change the
mobility control during polymer solution injection.
Researchapproach: Inthisstudy, by synthesisofsilica/polyacrylamide
nanocomposite, the effect of it on mobility ratio, interfacial tension,
viscosity of chemical solutions, and reservoir rock wettability was
investigated. Morever, the performance of polymer solution in high
salinity water was studied by using nano particles. In addition, the
characterization of the synthesized nanocomposite was performed by
FTIR, SEM, and TGA tests. Also, in this study, the interfacial tension
between reservoir oil and chemical solutions, contact angel in order
to measure the reservoir rock wettability, zeta potential, and viscosity
of chemical solutions were performed to investigate the impact of
injected water on rock and fluid properties. The concentration of
nanocomposite solutions were considered 2000,1000, and 5000 ppm
during the experimental measurements.

Main results: The zeta potential results show that the stability of
polymer solution was enhanced in presence of nano particles in
high salinity water condition. Also, the lowest interfacial tension was
obtained for polyacrylamide nanocomposite contained 1 percent nano
silica (18.34 mN.m), and the most tendency to water wet conditions
was provided for this concentration. In addition to, 1 percent nano
silica/polyacrylamide nanocomposite has the best performance on
formation water viscosity and improved the mobility ratio to 1.07,
which it can increase the oil recovery.
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Table 1: Formation water analysis
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Table 2: Reservoir oil composition
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Fig.1. FTIR test from reservoir crude oil

Tl (59, 0 JoSa5 i o0, had bl Ayl
S (FX93 5 Gl (s 2 Sl (e Si
5 LYAL () USs 0 o8 o 1,8 ool 550 ) 550
zeta- Joo L) il (6,5 ojlasl oo caalol
sle Jsdome 55l (lime () y5-iie 4y Check

Ivalndss wgy oo 5 a5 ek

G ai g ey ¥
= H9Bke dm (6 ey 59l gl T 5l ey
o ile o Slds b g o 092 ‘g’w B
b sl sl 5l ole = O 50 5 s —eshy
=955 55y S (FTIR) 4y 58 Js i
soliiwl (TGA) (w3595 (9051 9 SEM) i,
)L (F) sl S ol s ay moli ol

el 00l ase i
30 el 0als ools s (F) JSi jo a5 assS jlen
a0V sl S oralS il g ael STy il
YV 1/om 20 dac 0 i slo a 180,34 50
il NCH ele 05,8 53, SIS > 4y by o
C=0 5 C=C ole 05,5 a4y gy yo (o)) O, >
0 03— VPYY 1/cm 5 \YYY 1/cm 250 sac )0

Sds 4y § 99 oS3l 2B g glulas Jssle
—ee Seid Ve €% sles oS als 6,5 o el )

U VR
Pl sy Sl (TGA) (s (gl S oS
033 ol 09— (oo 4S5 A L aiged (mle)S
Slrogas 5 olo) ()l ol Gl (2 Sl
Glp assed Gl Sly St 5y Job oy 5
ol az Ve s YD mled oogasme jo cond aisl
IVEYYTs 5 o plosl ()39 s yimas] s § 0l 5
Jo—s GEM) (g, (o35 580 098 S ol
ol g bt JSi ) |- SpUtter coater
0525 5 ok Sl asged 10 peniliw Slo (9= 952
= ol 6ok Sl jo pmate 0l (ST
955 65 03Il (1 aLiS g 1 oSy [YO] 592
Ive] o 8 o )18 oolaiul 0 50 30 Jlmw 5 i
b s GBS 6, 03l oS s ey opdls
s G GtS (g9 Slaie e sl AFT)
ojlasl olwd ¢ yizmon Lyvl Sgis oo 485 IS a4
=S o3lasl L (Contact Angel) oles assl;y 5 ,—5

oy = (oo (owiinn 6075 Sb A (s Al o (A9 (oole alilad WY



Thin-section of
carbonate oil
reservoir rock

gl o ST o CaaealsTsil b alSitale;l aslllas

Q‘},’,j" oylad g, dy s  BAS oS o,lg (S AW
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Fig.10. Oil droplets in presence of nanocomposite solutions with different nanosilica concentrations
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Fig.11. Reservoir rock wettability alteration in presence of solutions after 1 hr (right to left respectively:
polymer solution, nanocomposite with 0.2 percent nanosilica, nanocomposite with 0.5 percent nanosilica,
and nanocomposite with 1 percent nanosilica)
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Fig.12. Reservoir rock wettability alteration in presence of solutions after 2 days (right to left respectively:
polymer solution, nanocomposite with 0.2 percent nanosilica, nanocomposite with 0.5 percent nanosilica,
and nanocomposite with 1 percent nanosilica)

al

35850 Jolows alls sarly Jolore i 4y col) Sl aad 5 ) Joboe 50 65008 55, V5l w035 S (Raigd 5 Slpend 1Y JSS
O 9L aoyo b ronh Cj9malS il Jolono g +/0 9 soy0 b (6 poely o 50nalS 6l Jolono IV 9l duoy0 b (5 oy
Fig.13. Reservoir rock wettability alteration in presence of solutions after 7 days (right to left respectively:
polymer solution, nanocomposite with 0.2 percent nanosilica, nanocomposite with 0.5 percent nanosilica,
and nanocomposite with 1 percent nanosilica)
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Table 4: Zeta potential results for nanocomposite with different nanosilica concentrations
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