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Abstract
Research on biochar media indicates that the spectral induced polarization method (SIP) is an appropriate diagnostic tool. SIP appears to be sensitive not only to biochar presence in porous media, but also biochar type and concentration. The carbon content and surface area of biochar do not appear to control the SIP response in a way that is observed for natural soils. SIP spectra, interpreted by fitting a Debye decomposition-based model, revealed that the volumetric biochar content primarily controls the amplitude of the SIP response. Normalized chargeability, Mn, was found to be directly dependent to the mass fraction of biochar. The observed relationship appears to change at higher concentrations, that can be attributed to the impact of interconnected biochar particles, essentially changing the size of the polarizable target.  Furthermore, the average peak relaxation time, τmean, was found to depend on biochar particle size. The SIP response of biochar, therefore, suggests that the polarization mechanism for biochar resembles that of metallic conductors or semiconductors. To further investigate, we studied the effects of variation in the electrolytic solution on the SIP response of biochar-sand mixtures. Our results suggest that pore water salinity has an impact on the changes of imaginary conductivity responses and relaxation time of biochar, consistent with previous research. The low frequency behavior of biochar shows many similarities with the behavior of graphite particles. Consequently, in addition to the volumetric concentration of biochar, the grain size, particle aggregation, as well as the pore fluid chemistry, determine polarization characteristics of biochar. The findings in this study further suggest that SIP can be used to quantify biochar content in porous media with potential future applications for field surveys.
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