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INTRODUCTION.

FOR…

 Prevent the deterioration of the environment

 Avoid exposure to contamination of living beings.

THERE ARE SEVERAL DECONTAMINATION TECHNIQUES.
BUT IN THIS WORK, PEATLAND SOILS ARE USED AS A
DECONTAMINATION TECHNIQUE FOR CONTAMINANTED
WATERS BY ARSENIC.

IT IS NECESSARY TO HAVE EFFECTIVE DECONTAMINATION 
TECHNIQUES



INTRODUCTION.

WHY ARSENIC 
CONTAMINATED WATERS? 



INTRODUCTION.

WHY PEATLAND SOILS? 



INTRODUCTION.

BECAUSE…
WHY ARSENIC CONTAMINATED WATERS? 

 Represents a serious problem for human health.

 It is carcinogenic (Group 1 of IARC Categories)

 It have a high toxic potential.
 Causes alterations in the ecological equilibrium.

 Water pollution by arsenic affects more than 
150 million people, mainly in Asian countries. 
(Singh et al., 2015)
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INTRODUCTION.

Horizons of a peatland soil from the peatbog of Padul 
(Granada) are used to reduce As concentration in water.

WHY PEATLAND SOILS?

Fuente: Turbera del Agia.



AIMS.

 Determine the capacity of arsenic
adsorption by horizons of the peatland
soil.

 Evaluate the remedial effectiveness
of this decontamination technique by
toxicological bioassays which measure
the degree of toxicity in water and 
soil.



MATERIALS.

DECONTAMINATION TECHNIQUE. 

Fuente: Aguilar Garrido, A.

Fuente: Agencia de Medio Ambiente y Agua.

What is the capacity of arsenic 
adsorption by the horizons of 

the terric Histosol?

Fuente: Aguilar Garrido, A.



MATERIALS.

DECONTAMINATION TECHNIQUE. What is the decontamination 
technique experience?

Histic horizon (Peat)         T 
Carbonated horizon            S          

30 g

150 ml

Polluting solutions of an arsenate salt

0 µg As/l  - Control
50 µg As/l 
100 µg As/l 
200 µg As/l Fuente: Aguilar Garrido, A.
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DECONTAMINATION TECHNIQUE. What is the decontamination 
technique experience?

Fuente: Aguilar Garrido, A.

24 h



MATERIALS.

TOXICOLOGICAL BIOASSAYS.
How evaluate the effectiveness of 

the decontamination technique?

Fuente: Aguilar Garrido, A.

Fuente: Aguilar Garrido, A.

Fuente: Aguilar Garrido, A.

LEACHATE

SOIL



MATERIALS.

TOXICOLOGICAL BIOASSAYS.

Root germination and elongation of common lettuce (Lactuca
sativa) bioassay. (OECD, 2003)

15 seeds of 
lettuce + 5 ml 

of leachate

After 5 days in incubation at 
25º C, measure the elongation

and germination of seeds.

Fuente: Aguilar Garrido, A.Fuente: Aguilar Garrido, A.



MATERIALS.

TOXICOLOGICAL BIOASSAYS.

Soil respiration bioassay. (ISO 17155, 2002)

Fuente: Aguilar Garrido, A.Fuente: Aguilar Garrido, A.

5 g soil + KOH 
solution (2%)

BacTrac 4200 microbiological analyzer

4 days at 30º C



RESULTS AND DISCUSSION.

ARSENIC CONCENTRATION IN THE LEACHATE AFTER THE
WATER DECONTAMINATION EXPERIENCE.
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RESULTS AND DISCUSSION.

ROOT GERMINATION AND ELONGATION OF LETTUCE
BIOASSAY.
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RESULTS AND DISCUSSION.

SOIL RESPIRATION BIOASSAY.
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CONCLUSIONS.

1. Both histic and carbonated horizons have the ability to adsorb As since the
reductions in As concentration are higher than 90% in most cases.

2. These bioassays should consider all physico-chemical properties when
determining the effectiveness of the decontamination technique based in
the use of peatland soils, as the reduction of the concentration is not
reflected on the bioassays.
2.1. In the case of root germination and elongation of lettuce bioassay,

because the inhibition in germination of lettuce seeds is directly
related to the acidity of the water in contact with the histic horizon,
instead of the concentration of arsenic.

2.2. In the case of soil respiration bioassay, because the soil respiration
has a low sensitivity to arsenic contamination.

3.   The decontamination technique based on the use of peatland soil is 
effective. Because the reduction in the concentration of As is high, 
although the bioassays do not show it.



Thank you so much 
for your attention.

"Soil is an essential component of the 
environment in which life develops".

World Soil Charter (FAO, 1982) 

Landcare For The Future: The meeting point for educators and students.
16 – 18 July 2018. Santiago de Compostela (Spain).


