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Abstract
Water reuse is one of the critical environmental challenges in the present and the future. The N-methylbenzylamine (MBA) and N, N-dimethylbenzylamine (DMBA) aromatic amines are emerging nitrogenous contaminants, and their disinfection by-products (BPs) formation is of particular concern. The degradation of MBA and DMBA through the biological wastewater treatment process (WWTP) is an issue and not clearly understood. For water reuse, the effluent's further treatment with chemical oxidation might cause the formation of toxic by-products (BPs) after the biological WWTP. This study aims to identify the degradation potential of MBA and DMBA and investigate the formation potentials of carcinogenic nitrosamines (nitrosamine-FPs) through and after anaerobic treatment. Experiments were conducted in three sequential batch reactors (1L) at 34°C, with hydraulic retention times of 14 days. MBA and DMBA were quantified, and degraded BPs were identified by ultrahigh-pressure liquid chromatography coupled with tandem mass spectrometry (UPLC-MS/MS) and gas chromatography coupled with mass spectrometry (GC-MS), respectively. Effluent water was treated with monochloramine for ten days under dark conditions to test nitrosamine-FPs. Samples were extracted through solid-phase extraction (SPE) and analyzed by GC-MS. The results showed higher COD removal (90 ± 6.7 %) by the anaerobic reactors, but the continuous study of MBA removal showed degradation resistance at an initial concentration of 20-30 mg/L. As a result of identified BPs, MBA might be degraded to toluene and benzaldehyde, structurally stabilized as methenamine, N-(phenyl methylene)-, and structurally transformed for acetamide, N-methyl-N-(2-methyl phenyl). Treatment with monochloramine caused the formation of the key-nitrosamine compound that is benzenemethanamine, N-methyl-N-nitroso- along with benzonitrile, benzyl alcohol, and benzaldehyde. The possible MBA degradation and nitrosamine formation mechanism has been proposed. The study of DMBA observed similar degradation resistance during anaerobic treatment, and it was identified as a clear nitroso-dimethylamine (NDMA) precursor along with all BPs identified in the MBA study. Further studies are being continued. This study emphasizes the necessary investigation of aromatic amine-contaminated wastewater effluent to minimize the risk of toxic BPs formation if the water is considered for reuse.
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