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What Is phytoremediation ?

The use of plants to reduce the risks of
pollutants In soil, sediments and water

This can be achieved by:
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This presentation focuses on
phytoremediation of heavy metals in solls:

e Phytoextraction
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PHYTOEXTRACTION OF HEAVY METALS

. Plants take up the heavy metals from the soil.

. Plant tissue is commercially used or treated as
waste.
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PHYTOEXTRACTION OF HEAVY METALS
Critical success factors

. Availability of hyperaccumulators
. Phytoextraction duration & land value
. Leaching of heavy metals to the groundwater (also in

relation to soil amendments
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PHYTOEXTRACTION OF HEAVY METALS
Example of a succesful application

Use of a nickel hyperaccumulator (Berkheya coddii ) near the
Rustenburg smelter (South Africa):

. High yield (20 ton/ha)

RECYCLING OF HEAVY METAL
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PHYTOEXTRACTION OF HEAVY METALS
Example of a succesful application
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PHYTOSTABILISATION OF HEAVY METALS

. Perennial vegetation is introduced on heavily polluted
and non-vegetated sites to reduce leaching, surface
run-off and wind erosion.

. Plant tissue is whenever possible commercially used.
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PHYTOSTABILISATION OF HEAVY METALS
Critical success factors

Vegetation cover & root density
Rates of water and wind erosion
Availability of perennial and strongly competing species

Leaching of heavy metals to the groundwater (also in
relation to soil amendments
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PHYTOSTABILISATION OF HEAVY METALS
Example of a successful application (1)

Use of a native non-hyperaccumulating perennial grass
(Deschampsia cespitosa) near a former zinc smelter at Katowice
(Poland). Combination with phosphates/lignite to immobilize
heavy metals.

-4%0 h Is (Pb, Zn in slightly alkalin
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PHYTOSTABILISATION OF HEAVY METALS
Example of a successful application (1)

Tk

¥ Dense root mat |
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PHYTOSTABILISATION OF HEAVY METALS
Example of a successful application (2)




ALTERRA
WAGENINGE N [[F:H

PHYTOREMEDIATION OF .l L

HEAVY METALS
Examples of application in Bulgaria Pirdop
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PHYTOREMEDIATION OF HEAVY METALS IN BULGARIA
Pirdop example

Use of a regular perennial grass mixture grass near a functioning
copper smelter at Pirdop. Combination of revegetation with
addition of peat, calcium oxide and ferric oxide to immobilize
heavy metals and increase soil fertility.

. 1.5%b6 copper in strongly acid (pH=4) delluvial soil with
only marginal natural vegetation
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PHYTOREMEDIATION OF HEAVY METALS
Pirdop example — situation before revegetation
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PHYTOREMEDIATION OF HEAVY METALS
Pirdop example — situation during revegetation
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PHYTOREMEDIATION OF HEAVY METALS
Pirdop example — situation during revegetation
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PHYTOREMEDIATION OF HEAVY METALS
How to select the most appropriate soil treatment ?

Samplers 2 and 4
Samplers1and 3

Approx. 10 cm of soil

Approx. 20 cm of soil

Approx. 15 cm of soil

Filter sand
(1-1.5 cm)
Anti-rooting mat

Leachate collector

Different mixtures tested
(24 combinations):

e Calcium oxide
e Peat,

e Coal powder
e Zeolites

e Ferric oxide
 Perlite
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PHYTOREMEDIATION OF HEAVY METALS
How to select the most appropriate soil treatment ?

Relative dry matter production (average 2 cuts)
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POLLUTED SITE MANAGEMENT IN BULGARIA
Plovdiv example

. Soil pollution is caused by a non-ferrous metallurgical
plant.

. Heavy metal levels in the soil greatly vary, up to 6000
mg/kg Pb and Zn & 100 mg/kg Cd.

. Some crops can be grown on certain areas and not on
others.

Approach:
PP N~

Select the right crop for each pollution level.
Intensive monitoring of soil & crop quality
Highest pollution level: etheric oils, trees

Lower pollution level: traditional agriculture
(vineyards, orchards)
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POLLUTED SITE MANAGEMENT IN BULGARIA
Kardjali example

. Soil pollution is caused by a lead and zinc smelter

. Heavy metal levels in the soil greatly vary, up to 2400
mg/kg Zn, 2300 mg/kg Pb & 28 mg/kg Cd.

. Some crops can be grown on certain areas and not on

others. Land use change.

Approach:
v
> Select the right crop for each pollution level.
> Intensive monitoring of soil & crop quality
> Highest pollution level: green belt (grass, bushes & trees)
> Lower pollution level: traditional agriculture

(vineyards, orchards, no tobacco)
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Kardjali example
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Kardjali example
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POLLUTED SITE MANAGEMENT IN BULGARIA
Kremikovtzi example

. Soil pollution is caused by a steel factory
. Heavy metal levels in the soil greatly vary, up to 3000
mg/kg Pb and Zn & 15 mg/kg Cd.
. Some crops can be grown on certain areas and not on
others.
Approach:
.

Select the right crop for each pollution level.
Intensive monitoring of soil & crop quality
Highest pollution level: flowers, seed production

Lower pollution level: traditional agriculture
(potatoes, selected vegetables)
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POLLUTED SITE MANAGEMENT IN BULGARIA
Kremikovtzi example
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Kremikovtzi example
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Conclusions

In Bulgaria the approach towards heavy metal polluted sites
(hot spot areas around smelters, mines etc.) is a combination
of:
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To improve the application of polluted soil management in

Bulgaria, more intensive contacts are necessary with other
(European) countries to exchange ideas.

This is also true for scientific contacts and joint research




