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A study on bioinspired self-assembled polymers based on nucleobases
for enhanced oil recovery
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Abstract: Polymer flooding, as a key tertiary oil recovery technique, can significantly enhance the sweep efficiency
of reservoirs. However, conventional polymers face several challenges, including poor injectivity, susceptibility to shear
degradation, plugging in low-permeability formations, and potential environmental risks. In this study, a bioinspired
supramolecular polymer, HPAM-C = G-HPAM, was designed by grafting guanine and cytosine bases derived from
ribonucleic acid onto a polyacrylamide backbone. The resulting polymer network is constructed through multiple
supramolecular interactions involving hydrogen bonding and hydrophobic forces, endowing it with excellent viscosity,
injectivity, and shear resistance. Structural characterization and rheological measurements confirmed the superior
properties of the system.Core flooding experiments demonstrated that the injection pressure of HPAM-C = G-HPAM in
low-permeability reservoirs is reduced to one-third of that required for conventional polymers of equivalent viscosity,and
the oil recovery in 15 mD cores reached up to 16.31% after water {looding. These results suggest that HPAM-C = G-
HPAM holds great promise for enhanced oil recovery in low-permeability reservoirs.
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