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1 Effect of initial feed concentration
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Description automatically generated]This batch test was conducted to verify the effect of increased initial feed concentrations on the resin performance. Two feed solutions were compared under similar test conditions of 48h contact time, pH of 7.8, and a dosage of 1,000 mg/L for GAC, PA1, PA3, and PA4. Samples of treated effluent were analyzed for TOC removal as shown in Figure S1. Obtained TOC removals were all showing a consistent decreasing trend with increasing feed TOC. This is attributed to the fact that as the resin gets occupied and saturated at higher feed concentrations, there are less available number of adsorption sites for the remaining oil to be adsorbed. Such performance has been verified by other studies evaluating the same parameter on different media [1]. With that in mind, test results obtained using the 100 mg/L will provide a conservative view of the resin performance since higher retention capabilities are expected at reduced feed concentrations. 
Figure S1: TOC removal results for different initial feed concentration in batch test mode for GAC, PA1, PA3, and PA4.
2 Effect of feed pH
[bookmark: _Hlk96422644][bookmark: _Hlk96423405][bookmark: _Hlk96422665]pH is another parameter that has been also found to have impact on adsorption processes [2]. In this study, three pH mediums were studied: acidic (~4), medium (original synthetic PW at 7.8), and basic (~10). Figure S2 presents a comparison of the adsorption capacities obtained for GAC, PA1, PA3, and PA4 at different pH mediums. Results were found to agree with other studies verifying the improved adsorption performances at lower pH values [3]. Performances attained at pH of 4 and 7 were comparable. However, pH of 4 is not practical in real applications due to associated corrosion issues thus column tests were performed without pH adjustment. 
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Figure S2: Effect of pH results in batch test mode for GAC, PA1, PA3, and PA4.
3 Synthetic produced water
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Figure S3: Particle size distribution for prepared synthetic PW. 
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