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Abstract

For removal of microcystins (liver tumor promoting cyanotoxins) from drinking water
granular activated carbon (GAC) filtration has been shown to be a very promising
treatment option. It is not only an efficient adsorbent for microcystins but also can be
operated as a biological reactor in which bacterial degradation of the toxins can occur

extending the life-time of this application.

However, the competitive adsorption of coexistent natural organic matter (NOM) in all
natural water sources would cause early breakthrough of microcystins and a lag-phase
with uncertain length occurs prior to initiation of biodegradation. This project aimed to
investigate the individual microcystin removal abilities by adsorption and
biodegradation during GAC filtration in order to better understand the overall efficiency
of this application. The simultaneous elimination of NOM in GAC filters was also
investigated. In addition, to facilitate the biological removal of microcystins, the
research aimed to identify the potential effect of key operational conditions on the

degradation efficiency.

In this study microcystin removal in GAC filtration was divided into the adsorption and
biodegradation phases. Effective adsorption of the toxins lasted only a short term in
virgin GAC filters and the breakthrough behaviour was able to be modelled by the
homogenous surface diffusion model (HSDM). The presence of biofilm on the surfaces
of GAC resulted in a lower mass transfer coefficient (Ks) and lower adsorption Kinetics
of microcystins. In the biodegradation phase enhanced or complete removal was evident
that was mainly due to biological metabolism. However, the highly efficient
biodegradation of the toxins was difficult to predict in GAC filtration. Biodegradation

was found to be easily affected by many operational factors.

NOM removal in GAC filters demonstrated specific features in this study due to the
relatively high organic content in the Australian water. The adsorption efficiency

decreased rapidly as the adsorption capacity became saturated.
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