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What causes degradation?

Predicting degradation rate



Hydrolysis

Ester bond
Parent lgPOW = 6.2



Testing Hydrolysis
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Photolysis

Test
Chemical

Light catalysed degradation
Particularly ultra violet
E.g. pesticides on leaves and stems

UV
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Bacterial degradation

Test chemical +
soil/river sediment

Incubate
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• CONTROL = Sterilised soil/sediment

CONTROL
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Quantifying flow through soil –

Absorption/desorption
Mobility

Flow of chemicals through soil



Absorption/Desorption

+ Test chemical

SHAKE Measure free test
Chemical (aq)

Express as [Free Test Chemical]

[Bound Test Chemical]

Water

Soil

• Effect of pH?



Mobility

1.   Binding to soil particles

Soil/water distribution coefficient -Kd

Kd = [Test chemical in aq. phase]

[Total chemical] – [Chemical in aq. phase]

Kd >2 likely to leach from soil



Mobility

2.   Binding to organic soil components (humus)

Organic binding constant - KOC

KOC = Kd

% organic carbon in sample

% organic carbon determined by combustion

KOC >500 Mobile test chemical



Bacterial degradation

Types of metabolic pathways in bacteria:

Hydroxylation



Bacterial degradation

Types of metabolic pathways in bacteria:

Oxidative dealkylation



Oxidative deamination



Cypermethrin – a pyrethroid insecticide



Dichlorodiphenyltrichloroethane (DDT)



Diazinon – an organophosphorus (OP)  insecticide



The Fate of a Chemical in the
Environment
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Monitoring human exposure

Residues analysis in food

Human tissue residues

Human milk levels
e.g. DDT in human milk



Bringing the package together

KOC / Kd

Hydrolysis rate

Photolysis rate

Toxicity profile – EC50

Degradation – t½

lg POW

DECISION


