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The project LIFE AgRemSO3il:

Agrochemical remediation of farm soils by combining solarization and ozonation techniques
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Facts at issue: Agriculture versus Environment
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For 12,000 years

Soil use change

For 100 years

Agrochems

Agriculture versus Environment
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Thesilent problem of soil pollution

The Status of the World's Soil Resources Report (SWSR) identified soil pollution as one of the main soil threats affecting global soils and the ecosystems 
services provided by them.

The main anthropogenic sources of soil pollution are the chemicalsused in or produced as byproducts of industrial activities, domestic, livestock and 
municipal wastes (including wastewater), agrochemicals, and petroleum-derived products. 

These chemicals are releasedto the environment accidentally, but also intentionally, as is the case with the use of fertilizers and pesticides, irrigation with 
untreated wastewater, or land application of sewage sludge.

Based on scientific evidence, soil pollution can severely degrade the major ecosystem services provided by soil. Soil pollution reduces food security by both 
reducing crop yields due to toxic levels of contaminants and by causing crops produced from polluted soils to be unsafe for consumption by animals and 
humans.

The results of scientific research demonstrate that soil pollution directly affects human health.

Remediation of polluted soils is essential, as well as the development of novel science-based remediation methods

Rodríguez-Eugenio, N., McLaughlin, M. and Pennock, D. 2018. SoilPollution: a hiddenreality. Rome, FAO. 142 pp.

Speakingabout Agriculture: no practicalremediationtechnologyis availablefor soilsdespitescientificresults
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Budget: 
¢ƻǘŀƭ ŀƳƻǳƴǘΥ нΣннмΣнпм ϵ 
% EC co-funding: 60% 

Consortium:

Duration: 01/07/2018 - 31/12/2022

OBJECTIVES

Å To develop and tune at farm scale a new technologyand its
associatedtechniquesfor the agrochemicalremediation of farm
soilsby combiningsolarizationandozonationin situ.

Å To test and demonstrate the technical,economic,and ecological
feasibility of the innovation-without any alternativeavailablein
the market- through a prototype in commercial farms at real
runningscale.

EFFECTS STUDIED

Pesticidecontent in soil

Soilmicrobiota

Nematodepopulation

Cropperformance
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Ozonation

Technologiesselectedfor soil remediation: ozonein gasmode+solarizationby plasticgroundcover

Solarization

Ozone(O3) is considereda strong oxidant agent with high reactivity able to attack and destroy
easilyorganiccompounds(transformingthem into CO2, H2O andmineralsalts). In addition,ozone
can producehydroxyl radicals,which are more powerful oxidizersthan ozone. Both speciesare
involved in pesticidedegradation,either directly through molecularozoneor indirectly through
HOωradicalsproducedin ozonedecomposition.

Solarizationis a disinfection techniquenormally utilized to control
soil-borne pathogens. At the sametime, it hasbeen found that its
application could increase the natural attenuation of pesticide
residuespresent in soil. Solarizationis basedon the increment of
temperature that occursafter placinga clearplastic film onto soils
andexposingthem to solarirradiationduringthe hot season.
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Variables undercontrol:

Soiltype (OM, textureΧύ
Ozone dose
Ozone aplication(Surface/subsurface)
Temperature
Pesticidetype and concentration
Soilresidencetime of the pesticide
Treatmenttime

Year1

Year2

Years3 and4

Upscalingapproach
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Soilpollutedwith 35 pesticides

Agrochemical remediation of farm soils by combining solarizationand ozonationtechniques

Containersin experimentalgreenhouse: the exampleof metribuzin
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Dinamicbehaviourof metribuzinin different treatments under controlled conditions
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% degradationafter 50 treatment days

49% control
69% solarization
77 % solarization+ O3 superficial
82% solarization+ O3 subsuperficial

Selectionof ozonationdeliveringO3 gas
on soil surfaceand 10 cm deep(dual treatment)

Agrochemical remediation of farm soils by combining solarizationand ozonationtechniques

Containersin experimentalgreenhouse: main conclusions

Soilpollutedwith 35 pesticides
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Influenceon pesticidecontent underadverseconditions:

aged polluted soil and treatment in winter

Winter treatment

Despite adverse conditions (winter, when
solarisation is less effective), SOSDdegradation
percentages(81%) are much higher than those
obtained for the control (23%) after 38 days of
treatment

Theexampleof metribuzin(degradationrates)
C 9.2%
S 33.3%
SOSD 86.8%

Soilpollutedwith 35 pesticides Plots(12 m2)

Solarisation+ dual ozonationin experimentalgreenhouse
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TheAGREMSO3ILsystem

Prototype

Superficialandsubsuperficial(dual)distribution pipes Ozonedestructor Solarizationcover

Ozone generator  60 g O3 h-1

Flow rate 28 L minҍм

Ozone concentration of 35 g m-3

measured in gas streams
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Cuesta Mula farm
1000 m2   plasticgreenhouse
Soilpollutedwith pesticides
Tomatocrop(Águilas)

The application of AGREMSOILproduces57 - 63% averagedegradation of total
pesticideresiduesin soil, when the elimination of thesepollutants in the control
soil (without any remediation treatment) was insignificant. The remediation
effect of AGREMSOILis mainly due to the high oxidative power of ozonetogether
with the high temperaturesreachedunder the plasticfilm.

Demonstrationat commercialfarm scale

Treatment: July-August

Pesticide Concentration (t0) a Remaining (t1) b

Triadimenol 297,3 51,7

Boscalid 1.486,8 55,3

Tebuconazole 945,8 52,7

Fluopyram 262,6 62,4

Difenoconazole 437,8 56,7

Pyraclostrobin 332,2 51,8

Indoxacarb 510,0 16,3

Fenpyroximate 140,9 25,7

Cyprodinil 150,3 52,1

Cymoxanil 133,1 0,5

Fludioxonil 649,2 46,1

Kresoxim-methyl 463,7 11,8

Imidacloprid 16,9 59,1

Acetamiprid 33,9 13,7

Chlorantraniliprole 48,6 28,8

Spirotetramat 12,6 0,7

Cyflufenamid 22,5 44,6

Metalaxyl 24,4 45,7

Cyproconazole 23,4 75,5

Diethofencarb 10,7 25,9

Iprodione 11,0 35,4

Benalaxyl 18,8 60,4

Azoxystrobin 59,8 48,1

Tebufenpyrad 48,6 55,1

Pymetrozine 6,4 51,7

Spinosad-A 7,2 17,1

Spinosad-D 8,0 20,1

Fenhexamid 4,3 21,0

Pyriproxyfen 0,3 40,4

Hexythiazox 0,8 25,6

Etofenprox 3,6 48,3
Units: a µgkg-1; b %

Variables Soiltype (OM, textureΧύΣ Ozone dose, Ozone aplication (Surface/subsurface), Temperature,
Pesticidetype and concentration, Soilresidencetime of the pesticide, Treatmenttime

Dualdistribution
Ozonedestructor

Solarizationcover
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Soilmicrobiota
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