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Why
Ammonia Trapping
Ammonia: the invisible contamination 
Amongst all contaminants that harm the environment, probably the most widely known are 
carbon dioxide and nitrogen oxides, both related with exhaust pipe gases. However, other less 
known gases also have a harmful impact on our health and environment. This is the case of 
ammonia (NH3), a highly reactive and soluble gas, whose origin may be natural, but whose 
major source has an anthropogenic origin. 

Ammonia emissions are a problem that require urgent solutions, as they have a severe 
effect on people’s health. In Europe, ammonia contributes significantly to the release 
of fine particles (PM 2.5) [1]. This type of contamination worsens chronic respiratory 
diseases such as asthma and cardiac conditions such as myocardial infarcts, and is also 
associated to premature death [2].

At the same time, ammonia also has an impact on biodiversity. This gas contains nitrogen, 
which is an essential nutrient for many living creatures. Excessive emissions of NH3 cause 
an accumulation of nitrogen in the atmosphere. This occurrence promotes rapid 
growth of plant species, such as seaweed, consuming the oxygen that other species need 
(eutrophication). In addition, ammonia is one of the gases indirectly responsible for acid rain, 
which may be produced a long way away from the farms, causing acidification of the soil 
and both surface and subterranean water. This occurrence also harms the leaves of plants, 
increasing their sensitivity to meteorological agents such as ice or drought [3].

Currently, despite the institutional efforts to reduce NH3 emissions, this gas continues to be 
prominent as the environmental contaminant that is least reducing its emissions: a great deal 
less than other important contaminants such as nitrogen oxide (NOx), sulphur oxide (SO2), 
or non-metallic organic volatile compounds. Actually, while the levels of these gases in the 
atmosphere has drastically reduced in recent years within the European Union, ammonia gas 
(NH3) has stayed constant and has even increased during the 2014-2017 period [4].

[1] EEA, 2004

[2] Han, Y. Q., and T. Zhu. 2015. ‘Health effects 
of fine particles (PM2.5) in ambient air’. Science 
China Life Sciences, 58: 624-26.

[3] The Royal Society, 2018.

[4] NEC Directive reporting status, European 

Environment Agency, 2019
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Our aim: the main source of emissions  
Currently it is calculated that between 80% and 93% of ammonia present in the atmosphere has as its origin 
in farming activities. In the European Union, this sector is responsible for 94% of the total NH3 emissions 
[5]. Those attributable to farming, in the main come from solid and liquid waste generated by farm animals, 
specifically pigs and poultry, as they are those that concentrate within the same area the largest number of 
animals. 

The aim of the Ammonia Trapping project is to reduce ammonia emissions caused by waste from pig and 
poultry farms. To do this, we have developed innovative technology, based on gas permeable membranes, 
capable of capturing the NH3 that this waste releases.

Fig. 1 Ammonia emissions in the EU. European Environment Agency, 2013.

[5] European Environment Agency, 2013.

Reducing high concentrations of ammonia or prolonged 

exposure will have a positive impact on the health of 
animals and farm workers. It will also mitigate the bad 

odours that this gas generates, and which is a hindrance to 

those who live near to farms.

A healthier environment
for people and animals

It is estimated that by reducing by 50% the NH3 

emissions, it would have a benefit of around €190 
million per year in the prevention of human 
illnesses [6].

Reduce the burden on
the healthcare system

Within these membranes, the ammonia is turned into 

ammonia sulphate, which is a fertiliser whose market 

price is currently around €180 per tonne. This would 

increase the farms’ business diversification that use these 

membranes, and would reduce their costs.
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The prototypes’ design has been optimised in order 

for them to be mobile. This allows them to be easily 

transported and enables their use in different farm 

types, turning it into a valuable tool to promote rural 
development processes.

A unique technology in Europe 
that is accessible for all

A big impact solution  
The benefits that it’s generalised implementation may create for society, especially within the European Union, 
are quite diverse. 

[6] RTI, 2003
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Membranes that 
captures ammonia
We have used an innovative and highly efficient technology as a base: gas permeable membranes that ammonia 
(NH3) is capable of passing through. An acid solution  (H2SO4) can be found on the other side of the membrane at a 
1N concentration, which when the NH3 has passed through the membrane forms non-volatile NH4

+ ions, and being 
converted into ammonium salt and thus neutralising the acid. 

We have developed two prototype types based on this theoretical concept: One to absorb the ammonia in liquid 
slurry, and the other whose aim is to capture it from the atmosphere where it is found, where the animals are 
located within their barns.

Fig 2. Ammonia absorption in liquid 
waste prototype operation diagram

Fig 3. Gas absorption prototype 
operation diagram

Our work process 
With the aim of scaling up the technology from laboratory tests to industrial sizes, we have 
followed these steps:

Small-scale prior trials 
When starting the project, we carried out laboratory 
experiments with the aim of determining parameters 
such as the pH or the optimal operating flow. This data is 
vital for the correct operation of the prototypes and for 
their adaptation to different sized farms.

Design and development
of mobile prototypes 
Based on the results from these experiments, we 
designed two different prototypes: One to absorb 
ammonia in liquids, and the other to capture this gas in 
the atmosphere.
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Installation, operation and evaluation 
of the prototypes’ operation
We installed these prototypes in two farms to check 
their effectiveness in real conditions.

For this operation we chose three different facilities:

Evaluation of end product for its 
suitability as a fertiliser
Finally, we evaluated the quality of the ammonium 
salts obtained during the ammonia absorption 
process. The aim is to check the effectiveness of this 
product as a fertiliser and soil corrector, both in arable 
and horticultural crops, in accordance with current 
Spanish legislation. 

A. A pig farm in Guardo (Palencia), 
belonging to our partner DEPORCYL S.L. 
and which has a barn measuring 2007.6 
m2 with 930 female pigs, five enclosed 
slurry basins and another three 
polyethylene ones with a total 
capacity of 34,389 m3.

B. Egg laying poultry farm in 
Aldealafuente (Soria), belonging to 
our partner LA CAÑADA with a barn of 
1050 m2, 8350 egg laying chickens and a 
central droppings pit.

C. Biogas plant in Juzbado 
(Salamanca), belonging to our partner 
ENUSA. This facility generates 6000 m3 
per year of anaerobically co-digested 
slurry (digestate).

Ammonia elimination results 
The recovery of ammonia in liquids is evaluated in slurry and digestate using the same prototype. The slurry 
treatment was carried out for 187 days at the DEPORCYL S. L. pig farm, and obtained elimination of total 
ammoniacal nitrogen (TAN) of 50% in 7 days, of which 80% was recovered as ammonium sulphate. At the same 
time, the digestate treatment was carried out for 331 days at the biogas plant provided by ENUSA, and which 
obtained a TAN elimination of 56%, of which 63% was recovered as fertiliser. 

In addition, recovery of ammonia in the atmosphere was evaluated for 233 days at the same DEPORCYL S. 
L. pig farm, and was subsequently placed outside the LA CAÑADA egg laying poultry farm barn, to analyse the 
extracted air. Finally, the prototype was connected to a composting plant at said poultry farm for 35 days. The 
TAN concentration in an acid solution obtained from the pig farm reached 28.3 g/L, and 5.3 g/L outside the 
poultry farm and 17.5 g/L at the composting plant. 

During all these experiences, the membranes were shown to have a high level of durability, without requiring 
either regular cleaning or special maintenance.
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Project partners
Public and private institutions, 
united with a single aim

Ammonia Trapping in numbers

Valladolid 
University Gen 
Foundation
www.funge.uva.es

Valladolid 
University (UVa)
www.uva.es

Castilla y León Agricultural 
Technological Institute
www.itacyl.es

Desarrollos Porcinos 
de Castilla y León S. L 
(DEPORCYL)

ENUSA Advanced 
Industries
www.enusa.es 

INDEREN
www.inderen.es

La Cañada Soriana
www.huevosdesoria.es

DURATION:
4 years, from October 2016 
to September 2020

CONTRIBUTION FROM THE 
EUROPEAN UNION 
(PROGRAMA LIFE):
€1,032,413/60% of the total budget

LOCATIONS: 

Castilla y León
Comunidad Valenciana
Madrid (Spain)

LIFE PROJECT REFERENCE: 
LIFE15 ENV/ES/000284

BUDGET 
€1,724,165

WEB PAGE: 
ammoniatrapping.com



- 7 -

Networking 
Throughout the duration of the project, the Ammonia Trapping team has taken part in 
various events and meetings with the agricultural and farming sector professionals 
as well as with social agents. 

These activities took place with the aim of promoting networking amongst participants, 
and to organise bilateral meetings with interested agents in order to exchange knowledge 
and enable cooperation. 

These events have been key to promote the transferability of the project’s results to 
other countries within the European Union. Various specific workshops have also been 
organised aimed at agricultural workers, farmers and other interest groups in Guardo 
(Palencia), Juzbado (Salamanca) and Cantalejo (Segovia), as well as online chat workshops. 

Another of our priorities has been to establish relationships with other European 
projects, visiting their events and inviting them to ours. Specifically, we have taken part in 
numerous promotion events, technical and networking workshops with projects included 
in LIFE, as well as ARIMEDA, Regrow and Anadry. 

Similarly, we have organised our own transferability events and actions to raise 
awareness of the Ammonia Trapping technology for those who may be interested.  

Through these types of actions, we have sought cooperation and the free exchange of 
ideas and experiences, with the aim of identifying possible joint lines of action.
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Ammonia Trapping
after the LIFE project   
Upon terminating the project, the Ammonia Trapping partners had the will to continue 
promoting this technology, following the route map of our marketing and internationalisation 
plan. 

We will continue to improve the prototypes focusing on the market, and we will also carry 
out promotional activities related to the results to create awareness of this technology for 
potential users that may benefit from it. 

Even though the Life Ammonia Trapping project ends in September 2020, we shall continue 
working on it via our AFTER-LIFE plan. One of the partners, INDEREN, continues working 
with a liquid prototype in their La Vall D´Uixó (Castellón) anaerobically digested slurry plant, 
where they will continue with their co-digested slurry nitrogen recovery work. 

At the same time, the gas prototype will be installed at a pig farm in the province of 
Segovia, connected to a barn with forced ventilation, where work will be continued on the 
recovery of ammonia in the atmosphere. 

We will also continue with our communication plan, keeping our channels updated, and 
making available all the project’s promotional material to the public, both printed and online. 

The Ammonia Trapping project arose through the vision of developing an innovative solution 
to one of the most acute environmental problems of our time: that of air quality. After four 
years of collective efforts, we have managed to develop a technology with the potential to 
fight against ammonia emissions as well as being commercially competitive.

In the following years, our aim is to move forward until the Ammonia Tracking technology is a 
go to tool in animal waste sustainable management for farms, and that its environmental and 
economic impact benefits rural regions throughout the European Union.
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This project is carried out with the contribution of 
the European Union’s LIFE financial instrument and 
its number is LIFE15 ENV/ES/000284
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