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Abstract
It is necessary to analyze the effects of routine backwashing of granular activated carbon filter-adsorbers due to its impact on the media’s adsorption efficiency. The backwashing process introduces mixing of the granular activated carbon (GAC), and during mixing, compounds adsorbed to the GAC located at the top may end up lower into the media where desorption is likely to occur. In this study a rapid small scale column test (RSSCT) was used to replicate the effects of backwashing a full-scale adsorber. The effects were examined by rearranging the concentration gradient in one of the systems, which was sectioned into three GAC columns, and comparing breakthrough results with a control system that was not backwashed. The study simulated a pulse loading situation with methyl tertiary-butyl ether (MtBE) which was used as a probe compound in the concentration range of a synthetic organic compound (SOC) in a spill scenario. A plug flow pore surface diffusion model (PFPSDM) was used to described the adsorption and desorption kinetics of the MtBE observed in the RSSCTs. Adsorption and desorption isotherm tests were conducted in order to determine the appropriate parameters to be used in the model. As expected, backwashing was shown to yield earlier breakthrough of the MtBE, and the results obtained during the backwashing cycles were shown to behave differently than results obtained in previous research. However, the effects of backwashing were not as pronounce as expected. The desorption isotherm indicated hysteresis but was less successful at modeling the RSSCT data.

