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Abstract— The main objective of this work is to address the
contamination of the rivers due to the presence of phosphate, a
highly harmful chemical waste. Phosphates trigger a high
volume of algae, change river colour and reduce several oxygen
levels, harming aquatic life and increasing water scarcity and
waterborne diseases. In this work, two main approaches are
presented to address this issue: biological phosphorus removal
and chemical phosphate precipitation. Both methods have
advantages and disadvantages in terms of environmental
impact and economic costs. It is expected that this paper may
generate a positive impact on the environment and aquatic life
so as to contribute to the achievement of SDG6 by generating
awareness among people about caring for the ecosystem.
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Resumen— El objetivo principal de este trabajo es abordar
la contaminacién de rios con la presencia de fosfatos, un tipo de
residuo quimico muy perjudicial. Los fosfatos generan gran
volumen de algas, cambia el color del rio y reduce severamente
los niveles de oxigeno, dafiando la vida acuatica e
incrementando la escasez del agua y enfermedades transmitidas
por la misma. Se presentan dos soluciones para abordar este
problema: remocion biolégica del fosforo y la precipitacion
quimica del fosfato. Ambos métodos poseen ventajas y
desventajas en términos de impacto ambiental y costos
economicos. Se espera que este trabajo puede generar un
impacto positivo en el medioambiente y la vida acuética, como
también contribuir al logro de SDG6 por generar conciencia en
las personas sobre el cuidado del ecosistema.
rios
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I. INTRODUCTION

In today’s world, dumping of highly polluting waste
represents one of many problems affecting aquatic, terrestrial
and airborne environments. In Argentina, water pollution is a
serious problem since many people live both from marine
resources and from freshwater resources.

The problem of water sources contamination has been
addressed by the United Nations’ 2030 Agenda, more
specifically by means of Sustainable Development Goal
(SDG) #6 (six), which is called “clean water and sanitation
for all”. The target that is more representative of the topic
discussed in this work is target 6.3. This target states the need
to reduce pollution, eliminate dumping and minimize release
of hazardous chemicals and materials into the water [1, p.35].

As with every kind of project, it must go from smallest to
largest, so the focus will be on the reduction of river pollution

and, as a result of this, ocean contamination may decrease
although all rivers are part of this problem.

The rivers have several types of pollution, including
chemical, organic and inorganic products. However, the
focus of attention here is on a highly damaging chemical
waste: phosphate. This pollution product generates an
imbalance in the river cycle, which increases the growth of
algae, changes the colour of the river and kills fish due to
oxygen reduction. Also, this increases the number of people
suffering from water scarcity and water-borne diseases.

Given the urgency to solve this issue, it is very important
to search for and research into solutions to guarantee a better
quality of water in cities close to water sources. To fulfil this
aim, this work will be presented in three parts. Firstly,
phosphate, the most damaging residue, is analysed to
determine its impact. After this, two approaches, biological
phosphorous removal and phosphate chemical precipitation,
are presented to address its elimination in the water. In the
last part, one of these methods of water purification will be
chosen according to its efficiency and its impact on the
environment. It is expected that this paper may generate a
positive impact on the environment and aquatic life so as to
contribute to the achievement of SDG6 by generating
awareness among people about caring for the ecosystem.

1. PROBLEM DESCRIPTION: DETERMINATION OF THE
MOST FREQUENT POLLUTION WASTE IN RIVERS

Trash is a major product of water pollution, composed of
different types of products, for example, plastics and
cardboard, organic components. Having a large diversity of
waste types does not take away the relevance of this topic.
Highly polluted water sources is typical of impoverished
places and contexts with little environmental awareness and
legislation to regulate industrial activity.

In relation to the chemical products, there are many
industries that use phosphate for the fertilization of the soil
and the care of their production. It is a problem that affects
many aspects as its purification is very complex and
demanding.

Phosphate generally comes from several places and can be
found in different forms. It may come from fertilizers
removed from the soil by rainwater or wind, humans and
animal excretions and cleaning products. This chemical
product is composed of three components: orthophosphate,
which is in highest proportion, polyphosphate, and organic
components of phosphorus.
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The presence of phosphate in the water generates large
amounts of algae, which is not desirable in the aquatic
environment. As far as phosphate is concerned, it is a
component that contributes the eutrophication in the river and
lakes. That is, only one gram of phosphate in the water
promotes the growth of up to 100 grams of algae. Its presence
impacts on the water in several forms, including the cost
increase in the cleaning of it when it arrives at the purification
plant.

In [2, Fig.1] the accumulation of algae in wastewaters due
to the impact by high phosphate concentration is shown.
When algae die, the process of decomposition entails a
demand of up to 150 grams of oxygen per 100 grams of algae
[2, p. 2], which brings disruptions to the aquatic ecosystem.

Fig. 1 Algae concentration [2]

I1l. PROBLEM APPROACH: PROCESSES FOR PHOSPHATE
REMOVAL

Nowadays, the complete elimination of phosphate is a
difficult task. Algae accumulations in rivers and lakes
prevent the monthly cleaning of storage tanks for the
derivations of different daily uses. Also, it is dangerous
because the generation of toxins in these tanks is deadly for
humanity [3, p.1]. In addition, this concentration of algae in
these water bodies removes the oxygen of it reducing the
aquatic life.

As stated above, in this work, two methods are presented:
biological phosphorous removal and phosphate chemical
precipitation.

A. Biological Phosphorus Removal

Biological Phosphorous Removal is the most used and
depends on the presence of readily biodegradable organic
agents. This method is carried out by establishing a chemical
relation of oxygen at the inlet of the aeration tank in water
plants making the phosphate die of asphyxia.

Regarding its operation, it consists in two parts. Firstly, an
anaerobic stage is carried out, which means that there is no
presence of oxygen, and the organic matter present in the
water is captured by polyphosphate accumulating organisms
(PAO). Secondly, an aerobic stage is carried out, which
means that there is presence of oxygen. At this stage, PAO
degrade the accumulated organic matter to transform it into
energy. Part of this released energy is used to collect
phosphate from the river. To finish the process, phosphate is

eliminated through algae purge after the two stages
mentioned before [5,p.2].

In [3, Fig.2] the biological
elimination is shown.
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Fig. 2. Biological process of phosphate elimination [3]

B. Phosphate Chemical Precipitation

Phosphate Chemical Precipitation consists in adding
precipitants such as iron or aluminium salts and lime slurry
to the water, which are used in this process as coagulants.
Although there are 3 precipitation methods, in this case, the
solution called "post-precipitation" is proposed.

The process presented above is a treatment that uses only
metallic reagents. These elements are added to the residual
water to generate the coagulation of phosphate and its
derivatives. To finish the process, chemical sediments are
extracted to have clean and safe water once again in the river.

In [3, Fig.3] post-precipitation process for Phosphate
Elimination is shown.
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Fig. 3. Post-Precipitation process for Phosphate Elimination [3]

IV. ADVANTAGES AND DISADVANTAGES OF THE
PROPOSED METHODS

In connection with what was expressed above, there are
some positive and negative aspects in these methods. These
aspects are presented below.

One of the advantages that biological phosphorus removal
presents is that it offers a sustainable alternative and is
effective when in operation [5, p.2] because it does not
produce much sludge [3, p.1]. For its part, phosphate
chemical precipitation offers low prices, high sustainability
but its effectiveness is not so robust. Taking these criteria into
account, phosphate chemical precipitation is more effective
than biological phosphorus removal because only one anoxic
part is needed, that is, one less step, although in turn this
process has a high cost and low sustainability.

V. CONCLUSION

To conclude this work, it is important to highlight the
importance of eliminating phosphate to take care of our
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ecosystem and the lives of people. Furthermore, the active
participation of governments in these types of issues is of
vital importance. As well as this, environmental education
and technology investment in the improvement of these
aspects of the ecosystems is very important to have a healthy
and sustainable life in the rivers.

REFERENCES

[1] NU. CEPAL, “The 2030 Agenda and the Sustainable Development
Goals: An opportunity for Latin America and the Caribbean
(LC/G.2681P/Rev.3),” cepal.org. Available:
https://www.cepal.org/en/publications/40156-2030-agenda-and-
sustainable-development-goals-opportunity-latin-america-andJ.
(accesed May. 19".2023)

[2] p. Ptz , “Canales  Sectoriales” Available:
https://www.interempresas.net/Quimica/Articulos/37743-
Eliminacion-y-determinacion-de-fosfato.html.  (accessed  June.

14".2023)

Matias Klocker is an Civil Engineering student at UTN FRP:
matiasklocker@frp.utn.edu.ar. Francisco Princic is a Civil Engineering
student at UTN FRP: franciscoprincic@frp.utn.edu.ar.

The present manuscript is part of the research activities in the
Inglés Il lesson at  Universidad  Tecnoldgica  Nacional,
Facultad Regional Parana. Students are asked to research into
a topic so as to shed light on a topic of their interest within the
National Academy of Engineering’s Grand Challenges or the
United Nations’  Sustainable Development Goals frameworks.
If sources have not been well paraphrased or credited, it might

be due to students’ developing intercultural communicative
competence rather than a conscious intention to plagiarize a
text. Should the reader have any questions regarding this

work, please contact Senior

at gyugdar@frp.utn.edu.ar

Graciela Yugdar Toéfalo, Lecturer,

[3] Lenntech, “Eliminacién del fésforo del agua residual.” Available:
https://www.lenntech.es/eliminacion-del-
fosforo#:~:text=La%20precipitaci%C3%B3n%20qu%C3%ADmica
%20se%20usa,son%20calcio%2C%20aluminio%20y%20hierro.
(accessed September 10 2023).

[4] E. Ronzano, J. L. Dapena. “Eliminacion de fosforo en las aguas
residuales”. Auvailable:
https://cidta.usal.es/cursos/etap/modulos/libros/fosforo.pdf. (accesed
September 9™ 2023).

[5] EDAR. CIDTA, “Eliminacion biologica de fosforo en fangos
activos”. Available:
https://cidta.usal.es/cursos/bioindicacion/bibliografia/u1d5.pdf.
(accessed October 5 2023)

[6] XTec, “Efectos sobre la salud del Fésforo”. Available:
http://www.xtec.cat/~gjimene2/llicencia/students/05salud.html.
(accessed October 5 2023)

[7] consorcio de Aguas de Asturias, “Estudio de Eliminacién Biologica
del Foésforo™. Auvailable: https://consorcioaa.com/idi-
principal/idi/estudio-eliminacion-biologica-fosforo/ (accessed
November 9™ 2023)



https://www.cepal.org/en/publications/40156-2030-agenda-and-sustainable-development-goals-opportunity-latin-america-andJ
https://www.cepal.org/en/publications/40156-2030-agenda-and-sustainable-development-goals-opportunity-latin-america-andJ
https://www.interempresas.net/Quimica/Articulos/37743-Eliminacion-y-determinacion-de-fosfato.html
https://www.interempresas.net/Quimica/Articulos/37743-Eliminacion-y-determinacion-de-fosfato.html
https://www.lenntech.es/eliminacion-del-fosforo#:~:text=La%20precipitaci%C3%B3n%20qu%C3%ADmica%20se%20usa,son%20calcio%2C%20aluminio%20y%20hierro
https://www.lenntech.es/eliminacion-del-fosforo#:~:text=La%20precipitaci%C3%B3n%20qu%C3%ADmica%20se%20usa,son%20calcio%2C%20aluminio%20y%20hierro
https://www.lenntech.es/eliminacion-del-fosforo#:~:text=La%20precipitaci%C3%B3n%20qu%C3%ADmica%20se%20usa,son%20calcio%2C%20aluminio%20y%20hierro
https://cidta.usal.es/cursos/etap/modulos/libros/fosforo.pdf
https://cidta.usal.es/cursos/bioindicacion/bibliografia/u1d5.pdf
http://www.xtec.cat/~gjimene2/llicencia/students/05salud.html
https://consorcioaa.com/idi-principal/idi/estudio-eliminacion-biologica-fosforo/
https://consorcioaa.com/idi-principal/idi/estudio-eliminacion-biologica-fosforo/
mailto:matiasklocker@frp.utn.edu.ar
mailto:franciscoprincic@frp.utn.edu.ar
mailto:gyugdar@frp.utn.edu.ar

