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Water disinfection with micelle-clay composites

Water disinfection can be achieved with different techniques using chlorine, ozone, ultraviolet light or filtration. Among the different processes filtration is a good option to avoid the formation disinfection by-products. The use of micelle-clay composites has been proven to be efficient for the removal of bacteria, viruses and protozoan.

A small layer of modified clay was used for a preliminary filtration test, based on the micelle-clay composite, with a known solution of E. Coli. The bacteria were counted after filtration to assess the entrapment on the test filter. Preliminary results on filtration in in the laboratory with the Micelle-clay composite (sphere-like micelles) indicate the removal of bacteria in good agreement with the results previously published using other quaternary ammonium surfactants in their composition. Note that hexadecylpydinium cation is a close structural relative to octadecyltrimethylammonium and hexadecyldimethylbenzylammonium that had been used by other authors [START_REF] Benitez | Modified compositions of micelle-clay and liposome-clay composites for optimal removal from water of bacteria and hydrophobic neutral chemicals[END_REF] for the removal of bacteria from water. More studies will follow these preliminary results to investigate the optimal composition for the maximization of the bacterial removal and different flow rates as well as test on the regeneration of the used filter material to increase their life-spam. 
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Summary: We prepared new organoclay and micelle-clay composites using bentonite and hexadecylpyridinium bromide (C16PyBr) for bacterial removal from water. Using different surfactant concentrations, we ensure that monomeric, spherical micelles and rod-like micelles are present for the clay modification. The modification process was monitored for several days to ensure the saturation and the modified clay was extracted via centrifugation and posterior drying. Preliminary tests for bacterial removal agree with [START_REF] Benitez | Modified compositions of micelle-clay and liposome-clay composites for optimal removal from water of bacteria and hydrophobic neutral chemicals[END_REF] and indicate that bacteria can be remove from a stock solution opening the door for further systematic experiments on bacterial removal and filter recovery. The method can be used for small-scale drinking water production units and have potential uses in general for small to medium scale decentralized systems. Methods:

The organoclay and micelle-clay composites where prepared using the protocol described by [START_REF] Nir | Water purification from perchlorate by micelle-clay complex: laboratory and pilot experiments[END_REF]. using the nanoclay (hydrophilic bentonite), montmorillonite K30 and Bentonite MED powder separately and C16PyBr as a cation in monomeric and micellar form (spherical and rod-like). The concentration range for C16PyBr was chosen following the data from Gonzalez-Perez et al 2006. 
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 1 Figure 1: Logarithm of the critical micellization concentration in molar fraction units against the number of carbon atoms in the amphiphile chain of n-alkylpyridinium halides. Solid squares and circles correspond to the measured first and second cmc's, respectively.
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 1 Temporal following of the conductivity is shown on Figure 2.
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 2 Figure 2: Conductivity vs time at different C16PyBr-Motmorillonite concentrations in monomeric and micellar form.