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Waterborne viruses

Why do we care about viruses in water?

r

A ~2.2 M people/year die from waterborne disease

r

A Expected to increase with heavy rain falls due to global warming

A Waterborne disease is often caused by viruses

Waterborne disease outbreaks via drinking water, US 1971-2000
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Sources of viruses in water

Lo

Sewer overflow Direct input
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What can be done about them?

Sunlight-mediated disinfection:
A Viruses are readily removed / inactivated in sunlit water

r

A Some water treatment systems rely on solar disinfection

Waste stabilization ponds

Dandora Pond, Kenya; 160,000 m3/day : WSPs in Europe and US:

(2 Mio. Kenyans) .
A Germany: 3000 ponds
A France: 2500 ponds
A US: 7500 ponds

H¥ps/www.personal.leeds. aciuks
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Challenges

Water treatment systems treated as « black box »

A What are the molecular-level mechanisms of virus inactivation?

A What aqueous processes lead to inactivation?

A Which viral constituents are involved in inactivation?
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Experimental

Virus: MS2 Irradiated virus samples

SSRNA (3.6 kb)

180 copies of capsid protein
26 nm diameter

Culturable on E.coli
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Sunlight-mediated disinfection

Inactivation mechanisms in sunlit surface water:

A UVBI/C directly inactivates the virus in clear water
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DNA / RNA damage by UVB/C

Solar spectrum
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Sunlight-mediated disinfection

Inactivation mechanisms in sunlit surface water:
A UVBI/C directly inactivates the virus in clear water
A UVB/Alvisible indirectly inactivates the virus via Reactive Oxygen Species

(ROS) formed by dissolved organic matter (DOM)
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ROS formation by DOM
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MS2 inactivation in WSP water
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A0, is the most important ROS

A DOM-virus interactions increases inactivation

Kohn and Nelson, Environ. Sci. Technol. 2007
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Virus T DOM interactions are important
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Adapted from: Latch and McNeill, 2006
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Sunlight-mediated disinfection

Inactivation mechanisms in sunlit surface water:

r

A UVBJ/C directly inactivates the virus in clear water

A UVB/Alvisible indirectly inactivates virus via ROS formed by DOM
A UVB/Alvisible indirectly inactivates virus via ROS formed by the photo-

Fenton process

Viruses in water Solar inactivation Damage to virus constituents Conclusions



Virus inactivation by the (photo-) Fenton process

(photo-)Fenton process
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