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Heterogeneous degradation
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Degradation by

‘OH  NOj:

O, formed mainly by photolysis of ‘OH formed mainly by photolysis of
O,, NOx, VOCs ozone

~101%2 molecule.cm3 ~ 107 molecule.cm= by day
= 40 ppb Very reactive
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What are the parameters influencing the
heterogeneous degradation kinetics of

pesticides by ozone and-OH radicals ?

Z>No,
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Kpar=0.01
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Difenoconazole (f)
Kpar=0.99

estimé par AEROWINTM Software V1.0 using the Junge-Pankow adsorption mode

cl CF;

Fipronil (i)
Kpar=0.84
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Kpart €stime par AEROWINTM Software V1.0 using the Junge-Pankow adsorption mode
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Parameters under study
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Particle type

Hydrophilic Hydrophobic
silica r812 silica Aerosil 255

i

Humidity

-

£ 2 4
AccV SpotMagn Det WD ————— 50um

e " s- 4
. AccY SEEEEEn Det WD b 50 uma,
200k 40 10008 SE 92 gt 200KV 435§ H 99 =l ; N

X 1000 X 800
Specific surface area: 255 m2.gl  Specific surface area : 260 m2.g1

5 nmto 50 nm 5 nmto 50 nm
Agglomerates 5 pm to 25 ym Agglomerates 5 um to 25 pm

Surface : mainly silanols Surface :mainly siloxanes
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Experimental Method



__ Simulation of atmospheric conditions
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‘OH : 107 molecule.cm?3
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8 pesticides under study

C!?FS

LA L ) r X ®
o N O( ° 0 Br)\@--‘- g rO o

ol
Il

. H N . NO
Permethrin NYN Deltamethrin 2 H
' ?@E
Cl cl NO;
Cyprodinil Pendimethalin

3

F,HC CHs

Cl
Oxadiazon

Tetraconazole

Cl

Difénoconazole Fipronil

10



_

Ozone degradation
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Degradation by ozone
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Hydrophilic silica: reactivity \
when humidity 7
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Degradation by ozone
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Degradation by ozone
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Degradation by ozone
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‘OH radical degradation
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- OH radical production
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- Production:
H1C CHj;
>:< +0O; > -OH + products
H;C CHs

2,3-dimethyl-2-butene

_ ‘OH : 107 molecule.cm
Analysis:

CHs
+'OH -  products

CH, PTR-MS

m-Xxylene
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Example of pendimethalin
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Relative humidity influences the kinetics
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Example of pendimethalin
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Degradation by -OH jijN
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Particle type influences the kinetics
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Other pesticides

Degradation by -OH

Deltamethrin Permethrin
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Relative humidity and particle type influences the degradation kinetics 20



Atmospheric implications

Pesticide Oxidant t1/2part (dAYS)
Ozone 04-91
Cyprodinil
.OH /
Ozone 0.2-17
Pendimethalin
-OH 3-40
Ozone 4 - 35
Deltamethrin
-OH 5-18
Ozone 5-20
Permethrin
-OH 4 - 57

Persitant Organic Pollutant: t; .., 2 2 days

Stockholm convention, 2001
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Conclusion

. Ozone and -OH radicals degradation

degradation kinetics are influenced by
v' Relative humidity reactivity N\ when RH 2
v particle type Hydrophilic > Hydrophobic
v Pesticide nature

Realistic kinetic constants can hardly be estimated at 0% RH

Follow up -
Heterogeneous degradation by NO,-
Heterogeneous degradation on Arizona dust
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