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In 1986 a novel refining process based upon the adsorptive properties of silica gel,  made its appearance with the commercial refining of soybean oil in both chemical and physical refining, a key step for achieving an organoleptically stable and acceptable edible oils/fats.  As its name implies, the bleaching/adsorption process is not only responsible for the removal of the colour bodies in edible oils & fats but also for the elimination of polar contaminants such as phospholipids, soaps and trace metals (edible oils & fats and biofuel feedstock) which are important in defining the quality of the finished oils & fats prior to further applications.
The enhanced capacity of silica gels which have been developed by GRACE and used for these polar contaminants relative to other available adsorbents, has made a series of new applications/technologies in oil refining possible, for example:

	Sequential Addition where initially silica gel is added to completely remove polar contaminants prior to adsorptive removal of chlorophyll derivatives using bleaching earth, increasing the bleaching earth efficiency and reducing its usage.

Modified Caustic Refining where the silica hydrogel is employed in caustic refining after the primary centrifuge step.  This enables the elimination of the traditional water-washing steps that were the rule, prior to the introduction of silica hydrogels in refining.  In this way we make the process more environmentally friendly, by allowing for less water usage, and less waste.
Modified Bleaching, where removal of polar contaminants is achieved by the silica in the bleaching step followed by the removal of colour bodies using a clay packed bed in the filter press. This is another way to reduce bleaching earth usage and hence reduce the associated neutral oil losses (NOL). 
Staggered TRISYL® silica Tri-Clear process where TRISYL® silica removes the phospholipids, trace elements and soaps at the pre-filtration step. The fresh bleaching earth is exposed only to clean oil at the bleaching and post-filtration step and maintains its optimum colour adsorption properties without the danger of being poisoned by the contaminants.

The stability of refined oils is of great importance. It is influenced by the presence of peroxide and peroxide precursors - in particular conjugated polyene fatty acid residues generated by the use of acid activated clays. These molecules readily react with atmospheric oxygen to give hydroperoxides - a reaction also catalyzed by trace elements such as iron and copper. This oxidation reaction can be slowed down by using silica gel in combination with reduced amounts of acid activated clays.

