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INTRODUCTION 

 
• The main transport of 

phosphorus (P) to lakes 
is associated with 
particles 
 

• Fate and impact of the 
particle bound P is not 
adequately known 
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INTRODUCTION 

 
• Will eroded particles increase or 

reduce the available P in a lake? 
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(Skjelkvåle et al., 2012). 
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Al3+ 

PO4
3- 

Al1.4PO4(OH)1.2 

OH- 

Al(OH)3
 

1.4𝐴𝐴3++ 𝑃𝑃4 3−+ 1.2𝑂𝑂− → 𝐴𝐴1.4𝑃𝑃4 𝑂𝑂 1.2(𝑠) 
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INTRODUCTION 

 
• Will eroded particles increase or 

reduce the available phosphorus 
(P) in a lake? 
 

• Has the reduction in acid rain led to 
more P being available for algae 
growth? 
 



 Fractionation of phosphorus 
METHOD 

• Total P – dissolved P = Particulate 
P (PP) 
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  Watershed Agriculture Forest Lake Unit 

pH 6.6 6.8 4.5 6.7   

Conductivity  360 135 53 95 µS/cm 

Alkalinity  230 850 290 µM 
Aluminium 

(Ala)    1.7 10.6 1.5 µM 

TP 2.8 5.5 0.4 0.6 µM 

DTP 2.1 2.5 0.4 0.5 µM 

DRP  1.5 2.1 0.4 0.5 µM 

DUP 0.6 0.4 0.0 0.1 µM 

PP 0.6 3.0 0.0 0.0 µM 
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P fractions measured 
with time 



 Sorption-desorption experiment: Sorption 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 



 Sorption-desorption experiment: Sorption 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 



 Sorption-desorption experiment: Desorption 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 



 Mixing experiment: Mixing 

  

  

Forest water  
(with or without  
added Al) 

Agricultural 
water   
(added 32P)  

Take water aliquots with 
time and measure: 
• P fractions 
• Al fractions 
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Experiment part 2: desorption from filter paper 

Lake water 
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METHOD 

Filter paper from 
mixing part 

Take water aliquots with 
time and measure: 
• P fractions 
• Al fractions 
  



 Mixing of water: Aluminium 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 



 Mixing of water:  
 Dissolved unreactive phosphorus 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 



 Mixing of water: Radioactive phosphorus 

13 August 2014         Frøydis Meen Wærsted 

RESULTS 

Dissolved radioactive P Particulate radioactive P 
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Dissolved reactive P Dissolved unreactive P 
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Dissolved radioactive phosphorus 
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CONCLUSIONS 

• Previous experiments have shown 
that leaching of Al can have reduced 
the transport of P to Vansjø. However, 
pH seem to be a controlling factor for 
this process and its effect should be 
further investigated 

• Particles eroded from agricultural soil 
seem to sorb P, and abatement 
actions to reduce erosion might 
increase the P available to algae in 
Lake Vansjø 
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