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Abstract [ Objective] Reclaimed water utilization is an important approach to alleviate water shortages, while the stability of water
quality during pipeline transportation is the key to ensuring its safe application. Cast iron, the most widely used pipe material, may
release iron ions that interact with residual chlorine and jointly influence microbial behavior. However, the underlying mechanisms
remain unclear. Therefore, the aim of this paper is to elucidate the synergistic mechanisms of residual chlorine and iron ions from the
perspective of microbial interfacial properties. [ Methods ] The methods used in this paper were to systematically investigate the
effects of residual chlorine, Fe*" and Fe* on the activity, surface properties and extracellular polymeric substances (EPS) of reclaimed
water microorganisms. Furthermore, microbial adhesion to iron surfaces during the initial stage of corrosion was examined.
[ Results| Residual chlorine significantly reduced microbial activity, lowering adenosine triphosphate ( ATP) content to 34. 5% +
1. 4% compared to the value before treatment. Fe** alleviated this inhibition by consuming part of the residual chlorine, whereas Fe*
enhanced the inhibitory effect by altering microbial interfacial properties. Residual chlorine also disrupted functional groups on the cell
surface, leading to an increase in Zeta potential. In the presence of Fe® | the potential further increased and approached zero.
Moreover, residual chlorine enhanced cell surface hydrophobicity, while Fe** or Fe* partially restored the hydrophilicity. Residual

chlorine degraded EPS components, whereas Fe™ mitigated this effect and preserved more organic fractions. During microbial adhesion
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to iron surfaces, residual chlorine reduced adhesion capacity. The co-presence of Fe' and residual chlorine resulted in the lowest

adhesion area. [ Conclusion] Presence of Fe’ can enhance the inhibitory effect of residual chlorine on microorganisms and suppress

their initial adhesion onto iron during reclaimed water transportation process. Overall, this paper provides new insights into water

quality control during reclaimed water transportation from the perspective of the properties of microbial interfaces.

Keywords reclaimed water; microorganisms; residual chlorine; iron ion; interfacial property; adhesion
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Variations in ATP Contents of Microorganisms in

Reclaimed Water under Different Reaction Conditions
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Reclaimed Water under Different Reaction Conditions
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