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: : Fig. 10 Dynamic viscosity of GG, aGG, and PB as a function of shear rate in CSBK medium at 5000 ppm (A-C) and 10000 ppm (D-F) salinity,
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Fig. 1. Schematic of guar gum acetylation under reflux (50 °C, 4 h, N,), where
hydroxyl groups are substituted by acetyl groups to form acetylated guar gum (aGG).

Du Noity ring
detaching from

interface
Hexane
Q Test sample

/ Higher IFT

Temperature: 30 +2 °C; Ring: Platinum

Treated Carbonate Treated Carbonate 82.3 deg
(Triton X-100) l 40.9 deg (Guar Gum) l

L 42.0 deg
R 43.5 deg

(d) CR- Calcite Rock; OWR- Oil-Wet Rock; TX-100- Triton-X-100; GG- Guar gum; aGG- Acetylated guar gum; PB- Polymer blend

Mechanical Stirring at RT

for 2 hours, mild heating Floatation test Two phase separation test

Lowest IFT \

Moderate IFT (lower than GG)

1 1
I 1
I I
1 1 —— Treated Carbonate
E ) Treated Carbonate Teared Lan :
Hexane Guar Gum (Control) 1 Acetylated Guar Gum (aGG) | Polymer Blend ]\‘/‘ (aGG) Hads (Polymer blend) Sl
phase (oil) I I K 8 o
I I Kl ~ koo™
1 ] -4 ‘___.——' | N \\\ -
8 ¢ | & & | B, ™M —_—r L 658 deg ey
. i e } e R R 66.3 deg
Polymer so:luuon | @ Q)Q I @ @ @ & “@"' Micelle encapsulation Homogeneous GG- -
(aqueousphase) | | of hexane droplets-
Poor interfacial adsorption | Enhanced hydrophobic anchoring | Dense interfacial packing stable emulsion aGG Polymer Blend
| I
I I

Improved coverage Synergistic interface stabilization, | CMC

\ Weak adsorption
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Fig. 12. Contact angle results showing enhanced wettability alteration. Fig. 13 Qualitative wettability tests with two-phase separation and flotation
techniques in carbonate and sandstone rocks
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Fig. 14. Emulsification comparison showing PB forms smaller, uniformly dispersed oil droplets, indicating superior emulsion stability over GG and aGG.

CONCLUSION

Fig. 4. Dynamic viscosity measured using an IKA viscometer -
and kinematic viscosity using an Ostwald viscometer. Fig. 5. Workflow for wettability alteration studies using a goniometer.

. e S ' - 1|]‘5}« Superior Performance: HPMP achieved 16.78% incremental oil recovery
/ | \ =1 | g | o ~ Wettability Conversion: PB alter the carbonate rock from oil-wet (112.3°) to water-wet (61.1°).

ﬂlliﬁ) » Translational Impact: Cost-effective alternative to synthetic polymers; resists degradation in harsh
@ reservoirs. Eco-friendly biopolymer from renewable sources promotes sustainable energy recovery.

» Rheological Advantage: Exhibits pseudoplastic flow, improving injectivity and reservoir sweep.
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v Pilot Field Trials: Conduct high-pressure, high-temperature (HPHT) field trials to validate

G

7 /;/:WaterCirculationM EffluentCollectors Inlet - ‘»L Anaeroi)icMedium HPMP performance in a Iive reSerVOir enVironment-
wet) or sink (water-wet) in a toluene-brine system. and pressure conditions. o—=> Analvsis (LCA) for industrial deplovment.
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