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Seawater Desalination using Biofilter with Salt-resistant Enzymes
extracted from Polychaeta

Khaleghi M.
Department of Biology, Chabahar University of Maritime and Marine Sciences, Chabahar, I.R. of Iran
Abstract

Due to the increasing demand for alternative freshwater resources, desalination and
brackish water treatment have become critical environmental challenges worldwide.

Biofouling is one of the major challenges in desalination systems, leading to reduced
water flux, increased operational pressure, and shortened membrane lifespan. In this
study, salt-resistant and salt-tolerant enzymes extracted from polychaeta were used to
develop a biofilter system. The worms were collected from the southern coasts, and
their active enzymes were isolated and immobilized using biochemical techniques. The
performance of the filters was evaluated for COD reduction, salt removal, and heavy
metal elimination. The active layer of this biofilter incorporates salt-tolerant DNase,
protease, and alginate lyase, which effectively degrade key components of the biofilm
extracellular polymeric substances (EPS) matrix under high salinity conditions.
Immobilization of these enzymes onto a polymeric substrate using catechol/DOPA
chemistry enhances their stability and prevents leaching during operation. Previous
studies have demonstrated that enzymatic cocktails can reduce biofilm biomass by up to
71% and extend the intervals between chemical cleanings. Also, the results
demonstrated that the enzyme-based filters retained significant bioactivity under high
salinity and achieved up to 75% COD removal with acceptable stability under repeated
use. Comparative analysis with conventional pretreatment methods shows that the
proposed biofilter can provide stable, membrane-safe performance in saline waters
while reducing environmental impact and operational costs. The application of marine
enzymes in water filtration represents an innovative and eco-friendly strategy,
particularly suitable for water-scarce regions.

Keywords: Seawater desalination, Annelida, salt-resistant enzymes, biofilter,
biocatalytic membranes.



