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Separation of oil from water-oil emulsions is a global challenge because of the increasing industrial processes 

releasing oily wastewaters, which present potential environmental and health risks. For this reason, the 

industrial and environmental demands emphasize the needs for innovative materials that can efficiently 

separate water–oil emulsions, overcoming the high stability that these emulsions can show, especially in the 

presence of emulsifiers / stabilizers. A common approach explored in the last years has been the development 

of materials which present enhanced selective affinities for oil or water absorption. Following this approach, 

in this work two kinds of functional nanocomposite fibrous mats able to remove oil from water-oil emulsions 

with high stability have been developed. 

Both kinds of hydrophobic and oleophilic poly(methyl methacrylate)-based (PMMA) nanocomposite fibrous 

mats with magnetic properties were fabricated by electrospinning, a well-known and effective technique for 

the production of fibers with a wide range of diameters from different polymers, and tested as oil absorbents 

with water-oil emulsions stabilized by Span80. 

The first generation of fibrous mats presented an enhanced oil removal efficiency (up to 90%) from stable 

water-oil emulsions with oil contents ranging from 5 to 30 v.% (Figure 1.a), as well as magnetic actuation 

properties. Whereas, the second generation of nanocomposite functional mats was obtained by modifying the 

mechanical properties of the fibers, allowing to extend their efficient operation range up to stable water-oil 

emulsions with 80 v.% of oil (Figure 1.b) as well as their reutilization. Thus, it was established that both 

kinds of nanocomposite fibrous mats are suitable for the oil removal from stable water-oil emulsions by 

absorption processes, presenting each one of them specific advantages. 

 
Figure 1. (a) Oil removal efficiency of the first generation of PMMA-based fibers, (b) Oil absorption capacity 

of the first and second generation of PMMA-based fibers 


