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M cm ¹ water. Three 

DGTs were immediately placed in each plastic tray 

and exposed to soil, and the trays were covered in 

plastic foil to avoid loss of moisture.

The DGTs were composed of three layers. Facing 

the soil solution was a membrane, inside of the 

membrane a inert hydrogel and an iron oxide ion 

exchanger inside of the gel. The membrane will 

exclude large species from diffusing into the DGT, 

and the hydrogel layer creates a concentration 

gradient between the soil solution and the iron oxide, 

which functions as an infinite sink for P until 

saturation.  Holding these three layers in place were a 

plastic holster.

Exposure of the DGTs was ended by removing them

from the soil and rinsing them with 18.0 M cm ¹

water. The first DGT from each tray was removed 

after 6 hours (5:59 ± 0:05:3), the second after 24 

hours (23:59 ± 0:02:4) and the third after 72 hours 

(71:59 ± 0:03:1). 5 DGTs were left unexposed to be 

used as blanks. 

The DGTs were then dismantled using a 

screwdriver. The ion exchange gel was then  removed

and put in a test tube by tweezers which had been 

soaked in a dilute HNO3 solution for at least 4 hours.

10 ml 1.6 M HNO3 was added by pipette to each 

tube, and the tubes were submitted for ICP-MS 

analysis on a Perkin Elmer NexION 300X ICP-MS..

P concentration (PDGT) in soil as measured by the 

DGT for 24 hours was calculated as according to 

equation 2 (Zhang & Davison 1995):

(2)

where Pdgt (mg/l) is P concentration in the DGT.  

PICP (μg/l) is P concentration as measured on ICP MS.

Vgel (0.16 ml)and Vacid (10 ml) is volume of gel and 

nitric acid respectively. Fe (80 %) is the apparent 

extraction efficiency as recommended from the DGT 

manual (DGT research 2015). Δg (0.1 cm) is the 

thickness of the membrane and gel of the DGT, i.e. 

the distance between soil solution and ion exchanger. 

D (5.57  10  cm²/s) is the diffusivity of P, and A 

(3.14 cm²) is the exposed area. t is time in seconds.

In addition, the mass of P adsorbed in each gel (Pgel)

was calculated (equation 3) to allow comparison 

between different exposure times. This was done for 

all three exposure times.

(3)

with the same units as above.



















































  


