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Here, all this water 
is treated in order 
to discharge it 
afterwards into the 
river (or EVEN being 
re-used by farmers 
FOR crop irrigation). 

Today’s tale is about water. No, not the 
one you drink, the one you daily use to 
flush the toilet, clean your dishes or 
have a shower, even the one from rain!
 
All this water goes somewhere...

If we follow these pipes, we 
reach a facility called Waste 
Water Treatment Plant (WWTP).

To find it out, 
let’s go to 
AQUALITY city...
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Our next employee is                    . 
Within her big tanks, she separates all 
the solids that Pretreatment let pass. 
Solids less dense than water, remain 
suspended in the upper part, like fats 
and greases, which are skimmed off 
thanks to her long arms...

...however, sometimes 
he also finds plastic, 
cotton swabs and wet 
wipes. HE gets really 
angry when this 
happens.

If he doesn’t remove all this dangerous stuff, 
all the following steps mIGHT be affected.

                                  catches and 
separates the HEAVY stuff, usually 
leaveS, brunches OR EVEN SAND. 

In this working chain, 
each step has its role 
by means of cleaning 
the water, and we have 
interviewed each one. 
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...others go to their 
very bottom, creating a 
dense sludge, very 
contaminated still, so 
she delivers it for her 
friend, Sludge digestor 
(S.d. for friends). 

Sludge zone Sludge scraper arm

decanting through 
(outflow)

PEOPLE 
DoN'T KNOW 
WHAT it IS 

ALLOWED TO THROW TO 
THE TOILET AND WHAT 

ISN'T!?
now i will have 

extra work!



W
ater

Sludge
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s.d. uses microscopical 
creatures to treat this 
sludge, bacteria.  

On the other hand, all the remaining water

goes from PRIMARY to 

SECONDARY USes something 
called "activated sludge" in 
order to clean the water. a 
mixture of bacteria and 
protozoa. DURING THIS STEP, 
MOST OF URBAN CONTAMINAnTS 
ARE DEGRADED.

UPS!!

These bacteria, don’t like 
OXYGEN, they are anaerobic, 
so S.D. is always working 
without it. 
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Let’s 
analyse the 

water now to 
show you that 

everything is fine

OK, 
this is not 
what I was 
expecting

Several minutes 
later…

According to 
the results, we 

have detected some 
substances in the 

water which were not 
effectively degraded 

and may produce 
some prob…

It 
tastes 

different…
My 

crops are 
contaminated…
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And 
don’t ask me why, 

but even bacteria are 
stronger than they used 

to be… My cousin is 
constantly getting 

sick!

I’m sorry, you are right. 
We have an issue here… it is 
called contaminants of 

emerging concern, or CECs as 
they called them

These substances 
are present in water in 

very small amounts. THEY 
are among pesticides, 
antibiotics, healthcare 

products. 
IN FACT, even 

caffeine from our 
daily coffees is a 

CEC! They don’t seem 
dangerous, but they 
are! And in an early 

future will be 
even worse…
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…clearly, our 
wastewater ordinary 

treatments are no longer 
effective enough to deal with 
these substances. It’s time to 

use our secret weapon!

Do you mean 
AOP team??

Yes my friend… we 
need their help.

OH

Meanwhile, somewhere in AQUALITY (CITY OF 
ADVANCED OXIDATION PROCESS HEROES)…

OH
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At your 
service my 
fellows WOW, THAT 

WAS FAST!

We need 
youR HELP, WE 

HAVE A CEC 
ISSUE!!

Don’t worry my friend, 
we will help you!
Let us check our 

suitcase

Superpowers? 
That doesn’t exist 
buddy, sorry to 

disappoint you… We 
have scientific 

power!!

What!? I 
thought you 

were going to use 
your superpowers 

or something 
like that!

ozone 
generator

WHITE PAINT 
(WITH TiO2)

HYDROGEN 
PEROXIDE

IRON
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we can use 
iron+hydrogen 

peroxide. Extremely 
reactive species are 

generated in the process, we 
can use them to degrade these 

pollutants. In fact, in 
presence of light the 
reaction is even more 

effective, we can simply 
use sunlight!

That’s a very good 
idea "A", but photo-

Fenton reaction will be 
complicated here…the 

conditions are not very 
simple to employ that 

process

Iron acts as a catalyst, 
a substance capable of 

accelerating a chemical reaction, 
hydrogen peroxide decomposition 

into oxygen and water in this case. 
The problem is that iron is very 

delicate in water, if we lose it, the 
reaction will be no longer 

effective

You’re right, 
even though we 
can use other 

chemicals which 
could help the iron to 

remain in solution, 
this could be 
complicated

Every decision we 
make will have a 

drawback “O”, we can use 
photo-Fenton reaction as “A” 
says. What about the titanium 

dioxide? We have white paint in the 
suitcase, which is mainly constituted 

by this oxide. White paint in 
combination with light can also 
generate the reactive species 

we need to degrade 
CECs…
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There’s no 
time to 

waste, let’s 
do it!!!

Very good one 
there “P”!! We can 

also employ ozone! The 
famous gas that protects 

us every day from 
ULTRAVIOLET irradiation 

above in the 
atmosphere

AND In the molecular scale…

Yes!! Ozone is a very 
powerful oxidant itself 

and it is easily generated 
by electrical discharges. 

Having said this, what is the 
wired smell that comes 

from photocopy 
machines?

So 
that’s 

basically 
what I did 
during the 

weekend guys, 
quite depressing 

actually. how 
about you?

sorry 
to hear that 

mate. in my case I 
made some exercise, I 

need to lose some 
weight you know

wow suGAR! 

good for you! i also 

did a lot of excersise. 

nevertheless, LATELY I'M 

suffering from insomnia 

you know? i don't know 

why.



Well, 
sucralose really 

knows how to lose 
weight fast 

indeed!
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Sorry to 
interrupt you 

guys, but what is 
that approaching up 

here extremely 
fast??

What? 
I don’t see 

anything Cipro, 
you must be 
alucinat…

KAZOOMM!!!

KAZOOMM!!!

CO2

CO2

Hydroxyl 
radicals!!

RUN for your 
life!!

Oh no! 
I knew this 

day will 
come!



that was the story about how our 
heroes save the day in the 
wastewater treatment plant. 
Hydroxyl radical generation now 
must be a new step, helping usual 
TREATMENTS in their daily routine to 
keep water quality new standards.

THANK YOU 
very much aOp 
TEAm! OUR WATER 

presents the gooD 
quality it needs 

now!
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AAAHH!!

SHUT UP, 
PLEASE

Are we 
going to 

heaven now?

oh

oh CO2

CO2

AQUAlity is a multidisciplinary and interdisciplinary European Training Network aiming at 
generating and promoting research in the field of the removal of pollutants present in 
very small amount in aqueous systems.

AQUAlity enrolled 15 early – stage researchers (ESRs) to conduct PhD research projects on 
multidisciplinary aspects of novel hybrid technologies for the removal of Contaminants of 
Emerging Concern (CECs). The 15 ESRs are trained to develop their creativity, critical 
and autonomous thinking, and entrepreneurial skills via a structured training – through – 
research programme.

AQUAlity is a consortium of eighteen partners (7 universities, 3 research institutes and 
8 companies):
Università Degli Studi Di Torino (IT) IRIS (IT)
Aalborg Universitet (DK) FACSA (ES)
Università Degli Studi Del Piemonte Orientale A. Avogadro (IT) INERIS (FR)
Universitat Politecnica De Valencia (ES) ISALIT (IT)
Panepistimio Ioanninon (GR) MIRTEC (GR)
Ecole Polytechnique (FR) NIVA (NO)
Karadeniz Teknik Universitesi (TR) Eurofins VBM Laboratoriet (DK)
Società Metropolitana Acque Torino S.P.A. (IT) Liqtech International A/S (DK)
Centre National De La Recherche Scientifique, (FR)       Plataforma Solar De Almería – CIEMAT (ES)

All the participants are mutually involved in scientific and educational tasks, formed in 
several fields (chemical analysis, environmental fate, photocatalysis, material science, 
membrane technology and water management).

Information is available at the following links:
WEBsite:   https://www.aquality-etn.eu/
FACEBOOK:  https://www.facebook.com/AQUAlityITN2017/
INSTAGRAM: https://www.instagram.com/msca_aquality
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