
DEGRADATION OF 
CONTAMINANT ORGANIC 

COMPOUNDS:

A possible solution for the environment
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Think of a 
river ...
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Source: https://graphics.reuters.com/INDIA-RIVER/010081TW39P/index.html
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What do you
think that have in 
mineral water? Is 
the water pure?
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Can anyone
read what is 
written here?

Source: http://www.ibslifestylewater.com/properties-label/
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What substances do you
think that have in your

tap water?
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Evaluation

✔ Chlorine
✔ Fluorine
✔ Turbidity

✔ Color
✔ pH
✔ Coliforms

That’s
enought?Source:https://www.pub.gov.sg/watersupply/watertreatment

ConventionalConventional waterwater
treatmenttreatment
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Contaminant limits

Source:https://www.researchgate.net/publication/305280524_A_Sustainable_and_Economical_Approa
ch_to_Water_Treatment_A_Review_in_Context_of_India
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Contaminants

Do you think there is a procedure that
can eliminate these contaminants, for 
example, dyes, from water?
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Thinking about a problem situation:

Imagine that you are a chemist and

collected a sample of water from a 

river and it had the following

characteristic.
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WE NEED TO ANSWER

How can we make it “decontaminated” again?

With what treatment?
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CHEMISTRY

Prof. PhD Marcos Roberto de 

Vasconcelos Lanza  and the
Electrochemical and

Environmental Processes 
Group – GPEA 
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Advanced Oxidative
Processes

The objective is to degrade pollutants

that are not completely removed by

conventional water treatment.



14

Advanced Oxidative
Processes  (POA)

In your daily life, 
where do you
use hydrogen

peroxide?
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Hydrogen peroxide is commonly used
to bleach hair.
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Hydrogen peroxide

Hydroxyl Radical
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Before After
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Example of an oxidized rock 

in a museum
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How can we decontaminate water? 
Let's see how advanced oxidation

processes work?

How can we decontaminate water? 
Let's see how advanced oxidation

processes work?



20

THE EXPERIMENT
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Laboratory materials used

Balance 

Beaker Pipette

Magnetic shaker

Magnetic bar

Beaker
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EXPERIMENT

✔ Add to a beaker with 40mL of distilled water and

10mL of dye;

✔ Then place a piece of steel wool (~ 0.05g) (releasing

the iron in the reaction);

✔ Leave under constant agitation;

✔ Add 1 ml hydrogen peroxide (3% hydrogen

peroxide), and observe.
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What happened in the
experiment?
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ADVANGES of POA

● It has strong oxidizing power.

● It promotes the oxidation of complex

compounds until they convert to CO2, 

H2O and inorganic compounds, such as 

gases.

● They don't need post-treatment;

● Consume less energy;

● Enable in situ sorting.
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Degradation reaction of blue 
dye 19
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Blue 19 Reactive Dye Molecule
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Cicle Fe2+/Fe3+

Fe3+ + H
2
O + hv→ Fe2+ + HO• + H+

Fe2+ + H
2
O

2
→ Fe3+ + HO- + HO•
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As we know what is in 
the treated solution?
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Chemical analysis

To find out what is in the
treated solution, we can
use different types of
chemical analysis, such
as chromatography.
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Research Lab
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⦿ The research lines are:

⦿ 1) Development and evaluation of processes / 

materials for the electrosynthesis of hydrogen

peroxide in-situ;

⦿

⦿ 2) Development and evaluation of electrode

materials for electrochemical synthesis processes 

and / or for the treatment of effluents;

⦿

⦿ 3) Development and evaluation (POA);

⦿

⦿ 4) Development and evaluation of electrochemical

sensors and / or biosensors for online analysis.
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Is this process applied?
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Scientific research

Master's

PhD

Post doctoral

Group of electrochemical and
environmental processes:
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Partnerships

The Paulista State University - UNESP 

Araraquara

Federal University of São Paulo - UNIFESP

São Carlos School of Engineering - EESC 

University in Canada
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Thanks!
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