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Project Name: PFAS Removal by Thin Film Nanocomposite RO Membranes

Project Dates:  |scp 2019 - present

Organization(s): L6 Chem

Project Lead
Name and Title: |Euvgene Rozenbaoum, Sr. Application Engineering Manager

Project Abstract

(750 word limit): Poly- and perfluoroalkyl substances (PFAS) are a group of persistent
non-biodegradable toxic compounds. Since the 1930s, this class of chemicals have
been widely used for various applications such as firefighting foam, food packaging,
waterproof clothing, and nonstick pans. Now PFAS exist in soil, air, groundwater and
animal body in every corner of the globe and a study claims 95 percent of the U.S

population have PFAS in their bodies. PFAS is a severe health risk and can cause
various disease including cancer, reproductive and immune system harm.

In April 2019, PFOS and PFOA were discovered in BGNDRF's Well 2 and Well 4 at
elevated concentrations. As of December 2018, NMED is now regulating industrial
discharges in NM for PFOS, PFOA, and PFHxS at a combined or individual
concentration of ~ 70 ppt. BGNDRF has taken immediate action to develop and
implement PFAS removal technologies because the facility's discharge permit expired
in March 2019, and the discharges will be regulated for PFAS in the coming months. In

Short Bio of

ProJeCt Lead Eugene Rozenbaoum is a Senior Application Engineering Manager at LG Chem in
(150 word limit): Torrance, California. He holds Ph.D. degree in Chemical Engineering from the
University of British Columbia. Eugene has over 10 years of experience in R&D and
product development in water separation processes including RO and MF

technologies. His expertise includes RO membranes in multiple applications for
seawater desalination and potable water treatment.

Contact

Information: eugener@lgchem.com
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In April 2019, PFOS and PFOA were discovered in BGNDRF's Well 2 and Well 4 at elevated concentrations. As of December 2018, NMED is now regulating industrial discharges in NM for PFOS, PFOA, and PFHxS at a combined or individual concentration of ~ 70 ppt. BGNDRF has taken immediate action to develop and implement PFAS removal technologies because the facility's discharge permit expired in March 2019, and the discharges will be regulated for PFAS in the coming months. In light of BGNDRF's mission goals and newly found PFAS on-site, a collaboration with LG Chem made sense.
The pilot study was conducted on the 4-inch RO pilot system. The skid configuration is 3:2:1 with split pressure vessels (2 pressure vessels per stage, 3 elements per pressure vessel). The system is equipped with the 5-micron cartridge filter and interstage booster pumps. Antiscalant dosing (Avista Vitec 7400 at the rate of 2 mg/min) was implemented prior to the first stage. The skid control via HMI and automated data collection and storage on a local PC. It is also equipped with the autonomous CIP loop used for periodic chemical cleaning. For this particular trial, the system was configured in a 2-stage design (3:2). Energy-saving TFN membranes LG BW 4040 ES were installed in the pressure vessels of both stages. Initially, the system was operated at the flux of 11.9 gfd and total recovery of 78%. Later the operation was adjusted to 9.4 gfd and 75% recovery to avoid potential scaling. Periodic sampling to measure PFAS concentration was also established. In all sampling events, the PFAS was not detectable in the final blended product at the method detection limits. The overall rejection for PFOA calculated from the mass balance exceeded 98.7%, which confirms our expectations of high removal rate of PFAS by TFN membranes.
 


