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Background

e Corrosion and odour are major issues for sewer
management

* Chemical dosing is a commonly used mitigation
strategy

— MHL, iron salts, nitrate and oxygen
— 24/7
* Intermittent dosing is desirable
— pH shock
— Effective, low costs, environmentally benign

gHE UNIVERSITY Advanced Water
Nazyp OF QUEENSLAND Management Centre

AUSTRALIA



Free nitrous acid (FNA)

. +
HNO, <> NO, +H
pKa=3.398 @ 25°C 0.35 mgNO,~N/L =»0.001 mg HNO,-N/L
@ pH 6.0

100 mgNO,~N/L =»0.26 mg HNO,-N/L
@ pH 6.0
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FNA at ppb levels is inhibitory to a
broad range of microorganisms
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What if we increase the FNA concentration
by 100 times (to sub-ppm levels)?

Can we kill cells in sewer biofilms?
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Biocidal effect revealed in sewer
reactors

Jiang et al., (2011a,b)
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Synergistic effects of FNA and H, 0O,
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Cloevis

Baseline Dosing Recovery
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Cloevis: Field trial in Gold Coast, Australia

s Advanced Water
) O US Peroxide Management Centre

EHE UNIVERSITY Advanced Water
N2 OF QUEENSLAND Management Centre
=) AUSTRALIA



Cloevis: Field trial in Gold Coast, Australia
- Dosing, control, and monitoring
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Cloevis: Field trial in Go

d Coast, Australia
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Methane control
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Environmental effects

Biodegradable

Little change to existing Improved wastewater
infrastructure and progressive treatment processes
roll-out
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On-going work

* Commercial trials in Australia and in the US
e Other applications (e.g. sludge treatment)
* Mechanism studies

Proton shuttle,
uncoupling of energy
generation
Activating biofilm

dispersal

1C— i-GMP

Cell structure damage
Activating

pH t ‘-' Nirk bacteriophage-
NO, = FNA(HNO,) == NO triggered cell lysis

l lLD Oxidative stress

nitrosyl complexes

sites of enzymes,
Inhibiting the electron

transport/growth
__~

Denature of metabolic
enzymes L Destruction in catalytic

\ Competitive inhibition of
: Cu-containing enzymes in
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