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Abstract                                                                        
Although there is broad interest in the development of membrane systems for treatment of flowback water from natural gas production, there is currently little information on the critical components governing the fouling behavior of these complex fluids. Synthetic flowback water was generated by subjecting mixtures containing friction reducer (polyacrylamide – PAM), breaker (ammonium persulfate), and surfactants (etoxylated alcohol) to the high pressures and temperatures in typical fracking operations, using a Parr reactor that contained pulverized shale outcrops. Dead-end filtration experiments were performed using 0.2 µm PVDF microfiltration membranes to evaluate the impact of fluid composition on the fouling characteristics. Polyacrylamide-based friction reducer wasthe most significant membrane foulant. Size exclusion chromatography results suggested that the addition of ammonium persulfate reduced the peak molecular weight of PAM from 6 million Da to 3.5 kDa after reaction at a fracking temperature of 80, resulting in a significant reduction in fouling. The interactions between fluid and shale formation reduced fouling of MF by adsorbing organics and lowering PAM concentration in flowback water. The greatest removal of organic matter by shale was obtained with friction reducer alone (70% TOC reduction); nevertheless, this solution caused the greatest fouling due to the large particle size. These results demonstrate that there are significant interactions between the components used in hydraulic fracturing operations, providing valuable insights for the development of efficient membrane-based strategies for treatment of flowback waters. 

