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The project LIFE AgRemdO
Agrochemical remediation of farm soils by combining solarization and ozonation technigt
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Facts at issue: Agricultureersus Environment
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Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Agriculture versus Environment

For 12,000 years§
Soil use change

For 100 years
Agrochems
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Rodriguezugenio, N.McLaughlin M. andPennockD. 2018SoilPollution: a hiddenreality. Rome, FAQL42 pp.

Thesilent problem of soil pollution

The Status of the World's Soil Resources Report (SWSR) idestifiedllution as one of the main soil threa@ffecting global soils and the ecosystems
services provided by them.

Themain anthropogenic sourcesf soil pollution are theehemicalsused in or produced as byproducts of industrial activities, domestic, livestock and
municipal wastes (including wastewatesjrochemicalsand petroleumderived products.

These chemicals areleasedto the environment accidentally, but alsaentionally, 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 sevetetyade the major ecosystem servicpeovided by soil. Solil 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 umsedaription by animals and
humans.

The results of scientific research demonstrate that soil pollution diredtbcts human health

Remediation of polluted soils is essentials well as the development of novekiencebased remediation methods

Speakingabout Agriculture no practicalremediationtechnologyis availablefor soilsdespitescientificresults

Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P “
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OBJECTIVES EFFECTSIUDIED

Pesticidecontentin soil

A To develop and tune at farm scale a new technology and its
associatedechniquesfor the agrochemicakremediation of farm
Soilmicrobiota >

soilsby combiningsolarizationand ozonationin situ.

A Totest and demonstrate the technical,economic,and ecological e >

feasibility of the innovation-without any alternative availablein

the market through a prototype in commercialfarms at real

runningscale

Economicand Life CycleAnaIyse>
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Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Technologieselectedfor soil remediation: ozonein gasmode + solarizationby plasticground cover

Ozonation

Solarization <]Q
L

Solarizationis a disinfectiontechnique normally utilized to control
soitborne pathogens At the sametime, it hasbeen found that its
application could increase the natural attenuation of pesticide
residuespresentin soil. Solarizationis basedon the increment of
temperature that occursafter placinga clear plasticfilm onto soils
andexposinghemto solarirradiationduringthe hot season

Ozone(O,) is considereda strong oxidant agentwith high reactivity able to attack and destroy
easilyorganiccompounds(transformingthem into CQ, H,0 and mineralsalts) In addition, ozone
can produce hydroxylradicals,which are more powerful oxidizersthan ozone Both speciesare
involvedin pesticidedegradation,either directly through molecularozone or indirectly through
HQuwradicalsproducedin ozonedecompaosition A

Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Upscalingapproach

Yearl

2 Experimental Greenhouse
(Containers)

1 Laboratory

Variablesunder control:

Soiltype (OM,textureX 0
Ozonedose
Ozoneaplication(Surfacesubsurfacé
Temperature

Pesticidetype and concentration
Soilresidencetime of the pesticide
Treatmenttime
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4 Commercial Greenhouse

Years3 and 4

3 Experimental Greenhouse Year2

Innovations to reduce and remediate farm soil pollution. Brussels, NovemBe&(2P (Soil) e l) Fe 7
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Containersin experimentalgreenhouse the exampleof metribuzin

invernadero

marrtas oon sucla cantaminadn
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Generador azano

Soilpollutedwith 35 pesticides

Remaining (%)
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Metribuzin
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Time (days)

Dinamicbehaviourof metribuzinin different treatments under controlled conditions

Innovations to reduce and remediate farm soil pollution. Brussels, NovembBe&(2p
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Containersin experimentalgreenhouse main conclusions
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Destructor ozono

Generador azano

50D

Soilpollutedwith 35 pesticides

%deqgradationafter 50 treatment days

49% control

69%solarization

77 %solarization+ O, superficial
82%solarizationt+ O, subsuperficial

Selectionof ozonationdeliveringO; gas
on soil surfaceand 10 crdeep (dual treatment)

Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Solarisation+ dual ozonationin experimentalgreenhouse
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Influenceon pesticidecontent underadverseconditions.
aged polluted soil and treatment in winter

/\Ninter treatment \

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

Theexampleof metribuzin(degradatiorrates)
C 9.2%
S 33.3%

K SOSD  86.8% /
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Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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TheAGREMSBIL system

Prototype

Ozone generator 60 g;@*
Flow rate 28 L min™

Ozone concentration of 35 g#n
measured in gas streams

Superficiabnd subsuperficia(dual) distribution pipes Ozonedestructor Solanza’uomover
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Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Demonstrationat commercialfarm scale

Pesticide Concentration (t0f  Remaining (t1Y

Dualdistribution

Triadimenol 297,% 51,7 A o e HRES TSNS S

Boscalid 1.486,¢ 55,3 - |
Tebuconazole 945,¢ 52,7 ——
Fluopyram 262,€ 62,4 =
Difenoconazole 437,¢ 56,7 =
Pyraclostrobin 3322 51,8 4+ .
Indoxacarb 510,C 16,3 ;
Fenpyroximate 140,¢ 25,7

Cyprodinil 150, 52,1 i
Cymoxanil 133,1 0,5 o4
Fludioxonil 649,z 46,1 =
Kresoximamethyl 463,7 11,8 A i
Imidacloprid 16,8 59,1 =
Acetamiprid 33,¢ 13,7 3
Chlorantraniliprole 48,6 28,8

Spirotetramat 12,€ 0,7 Variables Soiltype (OM, textureX 0CGzonedose Ozoneaplication (Surfacesubsurfacg, Temperature

Cyflufenamid 22, 44,6 Pesticidetype and concentration Soilresidencetime of the pesticide Treatmenttime
Metalaxyl 24,4 45,7

Cyproconazole 23,4 75,5
Diethofencarb 10,7 25,8
Iprodione 11,C 35,4
Benalaxyl 18,8 60,4

e T Y e The application of AGREMSOIlproduces57 - 63% averagedegradation of total

Tebufenpyrad 48,6 55.1 pesticideresiduesin soil, when the elimination of these pollutants in the control
Pymetrozine 6,4 51,7

Spinosaeh & 17,1 soil (without any remediation treatment) was insignificant The remediation
ool v =y effect of AGREMSOIik mainly due to the high oxidative power of ozonetogether

Pyriproxyfen 0,3 40,4 : : .
Hexythiazox e 250 with the hightemperaturesreachedunderthe plasticfilm.
Etofenprox 3,6 48,3
Units 2 pgkg™; ® %

Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P
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Soilmicrobiota

Innovations to reduce and remediate farm soil pollution. Brussels, NovemB&@2P



