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Uses of cadmium

Sources of human exposure to cadmium

1.0%
16.7%

8.0%

6.3%
2.5%
21.9% 2.89%
B Phosphate fertilisers B Mon-ferrous

B8 Cd applications O Matural
B Combustion of fossil fuels Bl Iron and steel
[J cement O Incineration

Assoc. Prof. Bulent Icgen

Global Cadmium Productionin 2013
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Pathways of cadmium to the environment

Pathways to Atmosphere

Combustible waste to municipal waste incineration plants
Sewage sludge incineration

Uncontrolled waste burning at dumpsites

Treatment of scraps and Ni-Cd battery
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Pathways to Aquatic Environment Pathways to Terrestrial Environment

Waste water and Industrial Effluent Application of sewage sludge or organic waste to soil
Uncontrolled dumping of waste to water bodies Uncontrolled dumping of waste on land
Leachate from landfill and Dumpsite Use of phosphate fertilizers

Runoff from recycling operations

Natural and anthropogenic sources are the major categorized sources of cadmium missions
to the environments such as air, water and soil.
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Cadmium toxicity

Cadmium toxicity AR
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Removal of cadmium

Precipitation
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Biosorption of cadmium
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Bacteria cadmium interaction
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Purpose & methodology

L Purpose: For the efficient management of cadmium-polluted
sites the cadmium resistance encoding gene cadA-specific
primers and DNA probes were used to identify and screen
cadmium biosorbents in the cadmium-polluted river waters
through polymerase chain reaction (PCR) and fluorescein in
situ hybridization (FISH).

Methodology:

Collection of river water & measurement of cadmium reactive FeS

Extraction of DNA from the polluted water samples oxtdized Iron
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Screenining of cadmium bosorbents by using cadA-specific

primers through polymerase chain reaction (PCR), PROCPALe] LY

» ldentification of cadmium bosorbents by using 16S rRNA
sequencing

» In situ screening of cadmium biosorbents in the cadmium-
polluted river waters through fluorescein in situ hybridization
(FISH
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PCR amplification of cadA
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Identification of cadA harboring isolates

Primer design l
and PCR
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In situ monitoring of cadA

Fluorescent in situ Hybridization (FISH)

Fluorescein image
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The use of primers and DNA probes specific for cadA gene seems to be powerful management tools for
the selection and in situ screening of potential cadmium biosorbents to use in the remediation of
cadmium-polluted sites. However, the relative importance of these isolates in the efficient biosorption of
cadmium in soil, sewage and wastewater treatment plants remains to be assessed.
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