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ABSTRACT

The drilling industry is motivated to develop high performance clay swelling inhibitors with good
biodegradability and low toxicity. In this study, the non-ionic surfactant glycyrrhizin was
obtained as Glycyrrhiza Glabra root extract (GGRE) as a clay swelling inhibitor. The swelling
inhibitive property of the biosurfactant was systematically evaluated through various experiments
including mud making, filtration, shale cuttings recovery, sedimentation, scanning electron
microscopy (SEM), and thermo-gravimetric analysis (TGA). We compare the performance of our
surfactant with a synthetic surfactant (TX-100) and a commonly used clay inhibitor (KCI).
Compared to the baseline swelling test without inhibitors, the aqueous solution of GGRE shows
much more montmorillonite (Mt) loading capacity and fluid loss, less shale cuttings
disintegration, unstable Mt dispersion, larger aggregated Mt particles, and lower Mt mass loss.
The inhibitive performance of the GGRE was found to outperform that of the KCI. The results
show that TX-100 does not provide inhibition. The compatibility with the drilling fluid
formulation was investigated through the rheological and fluid loss analysis. GGRE is found to
be compatible with the commercial drilling fluids additives. The inhibition mechanism was also
investigated through wettability investigation and FT-IR analysis. The results show that GGRE
can strongly reduce the hydrophilicity of Mt. From FT-IR spectra, the interaction between Mt and
GGRE is obvious. Our results imply that GGRE possesses good inhibitive characteristic in

hindering Mt swelling. The molecule of glycyrrhizin—the main component of GGRE—consists
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