Supplemental material
Experimental investigation of the effect of smart water and a novel synthetic nanocomposite on wettability alteration, interfacial tension reduction, and EOR
Mohsen mansouri[footnoteRef:1]*, Ehsan Jafarbeigi1,2, Yaser Ahmadi1, Seyyed Hossein Hosseini1 [1:  Corresponding’s author E-mail: m.mansouri@ilam.ac.ir] 

1 Department of Chemical and Petroleum Engineering, Ilam University, P.O. Box 69315/516, Ilam, Iran
2 Department of Chemical and Petroleum Engineering, Sharif University of Technology, Azadi St., P.O Box: 11365-11155, Tehran, Iran


[image: C:\Users\cm\Desktop\مرحله_page-0001.jpg]
Fig .S1 Step-by-step schematic view of NC synthesis.
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Fig. S2 Schematic view of the step-by-step core flooding test
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solvent and zinc acetate and Monoethanolamine (MEA = was rpade as ofstep 3 was used to
(C4H1004Zn) sgrved asa C:H;NO) was employed as a sol the thlrc‘1 step dissolve zinc acetate
precursor of zinc oxide stabilizer solution completely
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The resulting sol Ti cation (50 mol%) After 2 hours of Nitric acid (0.01mol, HNO3) was
was placed on a precursor was slowly stirring, the milky sol added to avoid precipitation and

stirrer and, then, added to the sol followed was aged at room stabilize the sol. Throughout

stirred at 70 °C to by an hour of stirring, temperature for 24 these steps, the solution was

obtain a gel which led to a completely hours to complete the placed on a stirrer to reach a

homogeneous sol hydrolysis process homogeneous solution
Csepol N\ step 10 N s N Step 12 N\ siepis

The The resulting This is the starting step of UIO Solutions containing
resulting powder was . synthesis. In this regard, [ZrCly (125 mg), HCI

gel was finally calcined Ti0»/ZnO N, N-dimethylformamide was used as (1 mL), DMF (5 mL)]
moved to at 400 °C for 4 was the solvent, while zirconium chloride, and [NH,-BOC (134

an oven hours in an synthesized HCl and 2-aminoterephthalic acid mg) and DMF (5 mL)]

(100 °C) ambient served as precursors (Katz et al., were separately made

to dry atmosphere 2013; Zeng et al., 2021)
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. The resultant solid was 12 hours of Sonication was Solutions
After drying, the cooled down to ambient stirring, the continued for another || ere properly
obtained material temperature and, then, solution was 30 min to reach a soricated for
v{)as heated at 120 rinsed by DMF and placed in an homogeneous A
Cifor24 hours methanol (three times) oven at 80 °C solution at pH of 2-3 || 20 minprior to
followed by centrifugation for 24 hours mixing
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This step begins the synthesis of For 30 min — Precipitation and
Ui0-66-NH»/Ti0,/ZnO0, in this a certain Soricatad rinsing were
regard, the synthesis method is amount of the O |(;atel 5 performed like that
Ui0-66-NH, was similar to that of MOF, except as-prepared agatn ?r of MOF synthetic
synthesized that — after mixing the two vials Ti02/Zn0O mupfor method. It is worth
containing zirconium salt and NC (20% wt) d'prope'r mentioning that the
NH,-BOC which were dissolved was added to BRCISION as-prepared NC was
in DMF and HCI and sonicating the above bright yellow (Hong
mixture et al., 2016)
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The core flooding
apparatus consists of
three different stainless
steel vessels. The vessels
are filled up each with
SmW or Sea-water, the
NF and crude oil.

The free floating piston separates
the pump fluid from the injected
fluid inside the vessels. The pump
injects water as a pump fluid from
bottle through pipes to push the
piston plate located inside the
cylinders.

The oil vessel’s outlet line is separated from the
other vessel’s outlet to avoid early mixing of the
fluids. Valves are installed at inlet and outlet of
the vessels to regulate fluid flow. A bypass flow
line is located to clean the line before injecting

another fluid.

Step 6

N

The differential pressure
between two sides of the
core holder is recorded by
a precision pressure
gauge. The effluent from
core is measured using an
accumulator.

Step 5

0N Step 4 D

A hand pump is used to fill the annulus
between the robber sleeve and the core
holder with water up to the desired
pressure (here almost nearly 1000 psi)
in order to prevent the fluid leakage
from the space between the core and
the robber sleeve.

The influent flow lines from the vessels
are connected to a Hassler type stainless
steel core holder designed for
consolidated core plugs. The carbonate
cores are placed inside a robber sleeved
core holder, subjected to an external
confining pressure.





