LAYMAN REPORT

NEW TERTIARY TREATMENT FOR REDUCING ORGANIC
MICRONUTRIENTS FROM PPCPs (Pharmaceuticals and Personal
Care Products) IN WASTEWATERS
(WATOP)
LIFE11/ ENV/ES/000503

Nanoresin

Final decanter

Demonstrative filter
elimination PPCPs
Water discharge to the river

h p://www.watop‐life.eu

LAYMAN REPORT

1. PROBLEM
Nowadays, wastewaters proceeding from urban,
industrial, agricultural and farming residues contain large
amounts of compounds whose elimina on involves a
serious problem. Most of them show organic nature, and
one group can be highlighted among them:
micronutrients as pharmaceu cals or personal care
products, grouped together and so called PPCPs, due to
their detec on in waters and the necessity to remove
them, as they cause important environmental impact
when discharged to water channels.
The Environmental Protec on Agency (EPA) defines
PPCPs as "any product used by individuals for personal
care or cosme c reasons or used by agricultural sector to
improve the growth or the health of the livestock". Such
chemical products are widely used in modern society; it is
es mated that their consume increases around 3‐4%
yearly. Most of them are persistent, bio‐cumula ve,
polycyclic aroma c substances with high molecular
weight, diﬃcult to be assimilable by bacteria. Diﬀerent
pharmaceu cal products used to prevent and deal with
human and animal diseases are included in this group of
PPCPs, being the products studied in this project.
Due to this problem, it is important to focus the study on
water purifica on, as available water is gradually
decreasing because of factors such as popula on growth
or increase of periods of drought in certain areas.
To this day, most depura on plants do not have the
capacity to eliminate PPCPs, as they do not have ter ary
treatments or, those having such treatments, are not
able to correctly remove those compounds.
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2. OBJECTIVES
The main objec ve of the present project is to oﬀer a solu on to the environmental problem
related to PPCPs contamina on in wastewaters and rivers. Currently, great eﬀorts are being
done to improve detec on and quan fica on methods for these compounds. However, there
is not an available technology demonstrated to be implemented in treatment plants to remove
this kind of contaminants yet. The required technology has to demonstrate its viability at
diﬀerent levels: technical viability (PPCPs elimina on, removal rate), economic viability
(assumible costs) and environmental viability (carbon footprint and energe c sustainability).
With the aim of achieving this main objec ve, the following par al objec ves are defined:
Scien fic and technical objec ves:
 Development of a technology at semi‐industrial level for the removal of PPCPs from

wastewaters in purifica on plants.
 Technical viability demonstra on in a purifica on plant.
 Demonstra on of the reduc on of PPCPs concentra on in water through the applica on of

the new ter ary treatment.
 Demonstra on of a good management of water resources.

Environmental objec ves:
 Improvement of water quality due to the reduc on of some pollutants concentra on.
 Improvement of the environment protec on

according to the “European Direc ve for
Water"
 Reduc on of the footprint due to human
ac vi es .
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3. METHODOLOGY
Diﬀerent ac ons have been performed during the project to
achieve final results:
1. Characteriza on of the PPCPs concentra on in wastewaters in
the input of the purifica on plant as well as in the output a er
being treated in the final decanter.
2. Op mized nanoresins produc on was executed, their PPCPs
adsorp on capacity was evaluated and it was succesfully
designed and developed a filtering system at lab‐scale to be
implemented in the pilot treatment plant.
3. A er developing the pilot purifica on device, diﬀerent tests
were performed to evaluate both the performance of filtering
material and the purifica on capacity of nanoresins. Diﬀerent
tests were executed using synthe c waters and real waters,
un l defining op mal purifica on parameters.
4. Considering the obtained results, a demonstra ve filter was
designed, selec ng the most suitable materials for its
produc on. Finally, the device was manufactured and
assembled for the subsequent start‐up and implementa on in
the purifica on plant.
5. Once the filter was implemented, diﬀerent tests were executed
to validate the performance and results of the demonstra ve
plant. It was performed a control of the input and the output
water, concentra on and elimina on of PPCPs, satura on me
of the filter and resin, achieving a complete control of the filter
to obtain op mal results.
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4. RESULTS
The project WATOP has been focused in looking for “the
improvement of energe c eﬃciency and use of high performance
systems for water treatments”. In this line, it has been achieved a
94% of removed PPCPs from wastewater, but high length of stay of
water in resin was required. So, finally selected target removal has
been 50%, short mes of stay being enough. As can be observed in
environmental studies of the developed system, it shows reduced
impact when compared to reverse osmosis systems with similar
capacity, therefore being more eﬃcient from an energe c point of
view.
With the performed developments , it is expected to achieve around
50% of reduc on of residues in wastewater to be discharged to the
rivers a er purifica on, by means of a new process which is
technical and environmentally feasible. Thus, water discharged to
rivers will be cleaner and, in addi on, some products which are not
considered in current norma ves but could be controlled in a short
me could be eliminated, solving an important environmental
“Demonstrative pilot plant developed and started-up consisting of a tertiary
treatment for wastewaters to eliminate PPCPs, with a treatment capacity of
1000 m3/h”
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5. LONG‐TERM BENEFITS
Expected long‐term results a er the project execu on include:
 Environmental awareness, that is: the real problem must be assimilated and solu ons

should be suggested.
 Contaminants removal from wastewaters is boosted, promo ng the idea that it is posible

to have cleaner waters containing less pollutants than current ones.
 A study will be performed to find loca ons for future replica ons of the plant in strategic

areas, evalua ng first Navarra and extrapola ng then the results to the rest of regions at
na onal level.
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