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Photochemical reactions in freshwater
• Direct photolysis.
• Indirect photochemistry:

– Reaction with 
photogenerated transient 
species.

– •OH, 1O2, CO3
−•, 

3CDOM*.

• Transformation of 
organic pollutants.

Chemistry Eur. J. 2014, 20, 10590-10606



R.E.A.CH.
As far as photoreactivity is concerned,

Photostable Photolabile compounds





DOES IT WORK?
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Environ. Sci.: Processes Impacts 2014, 16, 732-740   (free download – APEX.zip - as 
article ESI)

Environmental variables
(water chemistry, depth, spectrum)

Substrate reactivity
(quantum yield, reaction
rate constants, formation 
yields of intermediates)

Standard quantities (sunlight
irradiance and spectrum, formation
quantum yields of transients)

Model

equations

Model

equations

OUTPUT DATA (first-order rate 
constants, steady-state concentrations)  
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LOW 
PERSISTENCE: 
limited time to 
produce harmful 
effects

HIGH 
PERSISTENCE: 
more time to give 
harmful effects



Formation of harmful intermediates
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Photochemical mapping



Photoinactivation of viruses

Environ. Sci. Technol. 2015, 49, 334-342.





Lago Maggiore

Sci. Total Environ.
2011, 409, 3463-3471.

Lake Peipsi

Chemosphere
2013, 90, 2589-2596.

Gradual recovery from 
eutrophication, decrease 
of DOC over time

Ongoing lake 
eutrophication, 
increase of DOC 
over time



Piburgersee Sci. Total Environ.

2016, 541, 247-256.



Conclusions

Photochemical 
modelling

Pollutant
attenuation

Harmful 
by-products

Ecosystem 
functioning

Climate
change




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15

