DGT® Research

For measurements in waters, soils & sediments

Guide to deploying DGT passive samplers in soils

This is a general guide for deploying DGT passive samplers in soils. It is designed to complement and to be used with
the individual guides for each type of devices and set of analytes. Those individual guides are written primary for
deployments in solution. However, once the binding gel is retrieved from the DGT passive sampler the subsequent
elution and analysis procedures are virtually the same and so those procedures, which are specific to the analysis are
not duplicated here.

General considerations

Deployment rationale

Although DGT will work over a range of moisture conditions, it performs optimally in soils that at saturated with water
or at the maximum water holding capacity (Hooda et al, 1999). These conditions are best replicated when soils are
sampled, air-dried, homogenised and passed through a 2mm sieve. The procedure outlined here was developed as a
simple, pragmatic way of using DGT in laboratories under controlled conditions. DGT has on occasion been deployed
in-situ in soils, but special procedures are then required to ensure the field conditions are appropriate (Luo et al, 2013,
Williams et al, 2012)

Storage

Store the DGT passive samplers in a refrigerator (4°C). The devices are provided in sealed clean plastic bags containing
a few drops of 0.01M NaNOg (or 0.01M NacCl) solution. Do not open them during storage. Check the passive samplers
occasionally to make sure they are under moist conditions. Add a few more drops of trace metal clean 0.01M NaNOs (or
0.01M NaCl) solution if it is necessary. Do not freeze the passive samplers, as performance quality could be affected.

Handling

The main consideration when using DGT passive samplers is to prevent contamination of the sample. Clean handling
procedures should be adopted during deployment and recovery of the DGT passive samplers and all subsequent
handling during the sample treatment step. Do not touch the white filter at the face of the device and do not let it come
into contact with anything else. In general, the highest quality reagents should be used and all equipment and laboratory
apparatus cleaned appropriately.

Practical procedures

Soil preparation

Collect soil samples, air dry them and sieve to <2 mm. With deionised water, wet them to 100% maximum water
holding capacity (MWHC), if known, and mix the soil well to form a smooth paste or slurry. If the MWHC is unknown,
add deionised water gradually to the soil while stirring until the soil becomes a smooth paste. Make sure there is no
excess water on the soil surface. Equilibrate the soils for 24 hours, loosely covering the container with a plastic plate
or sheet to minimise evaporation. For each soll, it is recommended to use 60 g to 80 g dry weight, wet and mix it in a
120 ml plastic pot or a beaker. After 24 hours hydration, divide the soil sample into 3 separate small size petri dishes
ready for deployment.

Deployment

Carefully take the soil DGT passive sampler out of the plastic bag. Use a clean spatula to smear a thin layer of the soll
paste onto the DGT filter surface. Then gently press the DGT device onto the soil surface, using a twisting motion to
ensure there is good contact between the DGT front filter membrane and the soil. Cover the devices and soils loosely
using a clean plastic sheet to avoid evaporation.
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Although DGT will work over a range of moisture conditions, it performs optimally in soils that are saturated with water or at the
maximum water holding capacity (Hooda et al, 1999). These conditions are best replicated when soils are sampled, air-dried,
homogenised and passed through a 2mm sieve. The procedure outlined here was developed as a simple, pragmatic way of using
DGT in laboratories under controlled conditions. DGT passive samplers have on occasion been deployed in-situ in soils, but
special procedures are then required to ensure the field conditions are appropriate (Luo et al, 2013, Williams et al, 2012)

The main consideration when using DGT passive samplers is to prevent contamination of the sample. Clean handling procedures
should be adopted during deployment and recovery of the DGT passive samplers and all subsequent handling during the sample
treatment step.

Do not touch the white filter at the face of the passive sampler and do not let it come into contact with anything else. In general,
the highest quality reagents should be used and all equipment and laboratory apparatus cleaned appropriately.

Record the deployment time to the nearest minute and the temperature of the environment during deployment. If the
variation is within £2°C a mean will suffice.

Retrieval

Remove the DGT passive sampler from the soil, taking care not to touch the face filter membrane. Rinse the
DGT device with a wash bottle stream of deionised water and dry obvious surface water with a clean tissue.

Preparation for analysis

To retrieve the binding gel layer after deployment, insert a thick flat head screwdriver (classic heavy duty stubby
slotted screwdriver) into the groove on the side of the plastic cap and twist to break the cap at its weak point. Remove
the broken cap and then peel off the filter and diffusive gel layer to reveal the bottom binding-gel layer. (If the cap
cannot be broken easily using a screwdriver, use clean tweezers to break the white filter membrane directly and pull
out the gels from the top). Place the binding-gel layer in a sample tube and add the eluent appropriate to the analyte
and type of device used. This can be found in the detailed procedure for the comparable solution device.

Calculation

The mass, M, of analyte accumulated on the binding layer, of volume, V®!, is calculated from the measured concentration
of analyte, ce, in the eluent, of initial volume V., remembering to take into account any subsequent dilution. fe is the

elution efficiency.

el
fe

Where ceis in nmol mL1 or ng mL1, and V? and Ve are in mL, M is in nmol or ng. For most devices, the binding gel
volume is 0.20 mL.

For the usual set up, if fe= 0.9 and Ve = 1 mL, as they are for many metals, M = 1.33 ce (where ceis in nmol mL? or ng
mL1, M is in nmol or ng).

This mass can be used to calculate the mean flux from the soil through the window of the DGT device, of area Ay, for
the deployment time, t (in sec). For soil devices Ayis 2.54 cm?.

F =M/ At

The DGT equation can be used to calculate the mean concentration at the surface of the device during the deployment
time.

C =
DGT = p,
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Ay (usually 0.094 cm) is the total thickness of the materials in the diffusion layer (diffusive gel and filter membrane).
D (cm? s1) is the diffusion coefficient of analyte in the material diffusion layer for the deployment temperature (see
diffusion coefficients). Use recommended units to facilitate easy calculation as shown above.

A key consideration is the meaning of cpet. Because DGT continually removes analyte, its concentration at the
surface of the DGT device may be lowered during the course of the deployment. In some soils the analyte may be
continually resupplied to solution from the solid phase. When this effective buffering is substantial, the measured cper
is close to the concentration measured directly on the soil solution of the hydrated soil, Csoin. Comparison of cper with
measurements of concentrations in soil solution, Csoin, can provide information on the dynamics of analyte exchange
between soil solution and solid phase. A detailed account of the dynamic processes existing when DGT is deployed in
soils can be found in Chapter 7 of the DGT book (see reference below).
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