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Photochemical degradation of ferric EDTMP
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Matthijs et al. (1989), Water Res. 23, 845-851.

Postulated degradation mechanismMeasurement of o-PO4
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Lesueur et al. (2005), Chemosphere 59, 685-691.
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Photodegradation of phosphonates in water

Lesueur et al. (2005), Chemosphere 59, 685-691.

Half-lives based on o-PO4
3- release reliable to predict degradation in aquatic environment?

Release of AMPA of all investigated phosphonates, not only by glyphosate!
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Photodegradation of uncomplexed EDTMP

Kuhn et al. (2017), Clean - Soil Air Water 45, 1500774.
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Photodegradation of uncomplexed EDTMP

Kuhn et al. (2017), Clean - Soil Air Water 45, 1500774.

Initially postulated but...
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• Initial cleavage at C-N bond

• Radical attack though •OH

• Superoxide radical also involved 
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Postulated degradation mechanism
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Is the photochemical and sunlight degradation of phosphonates the same?
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Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.

EABMP MADP IDMP AMPA HMP MP
DTPMP

CO2 & CH4

NH4
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Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.
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m/z 478

m/z 341
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m/z 247

IDMP

AMPA

Mineralisation products

PO4
3-CO2 CH4 NH4

+ 

Sunlight

UV irradiation

Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.

• Direct sunlight

• Diffuse sunlight

• Diffuse sunlight + Ca2+

• Diffuse sunlight + Mg2+

• Diffuse sunlight + tap water

• All at pH value of 7.0

• All treatments sterile

Conditions in sunlight? 
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Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.

9

0.0

1.0

2.0

3.0

4.0

0

5

10

15

20

0 40 80 120 160 200

Br
ea

kd
ow

n 
pr

od
uc

ts
 [m

gC
 L
-1

]

D
TP

M
P 

& 
G

ap
 [m

gC
 L
-1

]

Time [days]

DTPMP
C gap
IDMP
EABMP

0

5

10

15

20

0 40 80 120 160 200

Ar
ea

 ra
tio

Time [days]

m/z 247
m/z 341
m/z 478

Direct sunlight



Symposium Phosphonates 2024 – Biodegradation of Phosphonate, BTU CB/SFB, R. Riedel, Oct 2024 

Is the photochemical and sunlight degradation of DTPMP the same?
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Is the photochemical and sunlight degradation of DTPMP the same?
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A

Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.
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Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.
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Photochemical degradation of phosphonates – what we know so far

• Uncomplexed phosphonates are degradable  by radical attack

• Smaller phosphonates, i.e., like ATMP or EDTMP release mainly IDMP and AMPA as major TP
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• Uncomplexed phosphonates are degradable  by radical attack

• Smaller phosphonates, i.e., like ATMP or EDTMP release mainly IDMP and AMPA as major TP

• Transition metals such as Fe and Mn influence the kinetics, but not the mechanism

• Earth alkaline metals can inhibit degradation

• Photochemical degradation mechanism is the same as in sunlight

• Photochemistry can predict behaviour in the aquatic environment

Questions?

Summary
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Photochemical degradation of phosphonates – what we know so far
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A

Is the photochemical and sunlight degradation of DTPMP the same?

Kuhn et al. (2022), Solar 2, 141-157.
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Photodegradation of HDTMP with H2O2 and/or Mn2+

Kuhn et al. (2020), Emerging Contaminants 6, 10-19.
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Photodegradation of HDTMP with H2O2 and/or Mn2+

Kuhn et al. (2020), Emerging Contaminants 6, 10-19.
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Photodegradation of HDTMP with H2O2 and/or Mn2+

Kuhn et al. (2020), Emerging Contaminants 6, 10-19.
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Photodegradation of HDTMP with H2O2 and/or Mn2+

Kuhn et al. (2020), Emerging Contaminants 6, 10-19.

7

• The same pathway, but different kinetics

• Initial cleavage at C-P bond

• Mn2+ similar catalytic effect as Fe2+
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