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Water and energy production, especially in the oil and gas sector, are directly linked; therefore, development of innovative technologies and processes for treatment and recycling of produced water (PW) is of great importance. In recent years due to increasingly stringent water management regulations in the province of Alberta, Canada, a great deal of attention has been given to ceramic membranes. Although promising, ceramic membranes, in PW treatment applications, are highly susceptible to fouling and severe loss of flux during operation. This issue renders most commercially available ceramic membranes uneconomical in large scale produced water treatment applications. Ceramic membranes with good resistance to organics fouling and high operating temperatures are uniquely poised to address many of the water management challenges in the oil and gas sectors.  Consequently, successful and economically viable applications rely on a better understanding of membrane fouling in order to optimize the selective layer’s chemical and physical properties for a sustainable economic range of water flux over the life of the membrane. 

Natural Resources Canada in collaboration with the University of Ottawa, Environment Canada and a number of oil sands and membrane companies are involved in developing a water treatment process that utilises ceramic membranes for the deoiling of oil sands PW with focus on Steam Assisted Gravity Drainage (SAGD) operations. The process is aimed at treating SAGD produced water (SAGD-PW) at high temperature (90oC) for recycling. 

A selected number of microfiltration and ultrafiltration ceramic discs and commercial size tubular multi-channel membranes, with different selective layer materials, were tested for deoiling PW samples from several oil sands operations. The water samples included SAGD-PW and oily PW samples with a bitumen content of as high as 20 g/L. Highlights of the approach and results will be summarized. In particular, the PW characterization and separation data will be presented for membranes with different selective layer materials and pore sizes. Additionally, flux data and results of the modeling of fouling for selected membranes will be discussed. Finally, characterization of the ceramic membranes using microanalytical techniques will be briefly discussed in the context of the effect of the harsh process conditions on the membrane matrix and performance.


