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Synthesis and performance study of a new shale inhibitor
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Abstract: A new shale inhibitor, TD,was synthesized by solution polymerization using tetraethylene pentamine and
B-cyclodextrin (B-CD) as the main monomers, epichlorohydrin as the crosslinking agent. The product was characterized
by infrared spectroscopy and thermogravimetric analysis, and proved to be the target product.The evaluation results of
inhibition performance show that bentonite blocks can maintain their integrity in TD inhibitor solution, with no pores on
the surface and reduced microcracks; When the TD mass fraction is 3% ,the linear expansion height of bentonite is 4. 65
mm, and the shale rolling recovery rate is 76. 75% ,which is an increase of 52. 95% compared to deionized water , proving
its good inhibitory performance.The micro mechanism of the inhibitor TD was revealed using Zeta potential, XRD, and
SEM.The results showed that TD can undergo intercalation adsorption with clay and change the micro morphology of clay.
TD compresses the double layer by neutralizing the negative charge on the surface of clay particles, forming strong
adsorption on the surface of clay particles, tightening the crystal layer,and inhibiting the invasion of water molecules into
the interlayer of clay,thereby suppressing the hydration expansion of clay.
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