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Abstract: Compared with traditional hydrogels, self-healing hydrogels, with good self-healing properties
and biocompatibility, are ideal materials in the fields of biology, medicine and materials. In recent years,
they have been used as new profile control and water plugging materials in the field of petroleum
engineering. However, how to achieve both excellent self-healing and mechanical properties of the
hydrogels applied in this field is still a major challenge. In this review, the functional mechanism of
self-healing gel was introduced. The evaluation methods of self-healing gels at different stages, including
visual observation method, hanging method, strength code method, healing efficiency method and
rheological method which could only evaluate the self-healing time quantitatively, was specifically
discussed based on the summary of the types of self-healing gels applied in the field of oil and gas
development. The self-healing influencing factors were further analyzed, such as internal factors (dynamic
bond, swelling ratio and particle size) and external factors (temperature and pH). Finally, the application
prospects of self-healing gel in oil and gas production were speculated. Some suggestions were put forward
to further study the evaluation methods of self-healing properties of prefabricated gel particles and explore
other properties (adhesion and degradability, ezc.) of self-healing gels.
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Fig. 2 Schematic diagram of self-healing hydrogels based on disulfide bonds and acylhydrazone bonds
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Continuous step strain measurement to MXene-
PAA-ACC hydrogels based on dynamic imine
bond (a)®; Cyclic G’ and G” of hydrogel under
large strain measured by alternating step strain
measurements (b)®'); Cyclic strain step test (c)
and continuous strain scanning (d) to BL4k
hydrogels formed by crosslinking of borate
esters™
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Fig. 12 Schematic diagram of self-healing process of RPPGL*”?
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Fig. 13 Photos of each stage of RPPG self-healing process
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Fig. 15 Different methods for evaluating self-healing properties
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