
GEORGE BARNSLEY & SON LTD
CORNISH WORKS

GATE N  3o

METALS
METALLLOIDS

CONTAMINANTS 

PHYTOREMEDIATION

ORGANIC 
COMPOUNDS

INORGANIC 
COMPOUNDS

LAND CONTAMINATION 
ACIDS/ ALKALIS

ASBESTOS

WATER BASED 
CONTAMINANTS

TYPE OF CONTAMINANTS

COMPOSTING

LANDFARMING

BIOSTIMULATION

FLORIDE (F  )
SULPHATES (SO  )
PHOSPHATES (Po  )

-

4

3-
4

NESOSILICATES [SiO  ]
SOROSILICATES [Si  O  ]
CYCLOSILICATES [Si  O  ]
INOSILICATES (SiO  )  
PHYLLOSILICATES (Si  O  )  
TECTOSILICATES (SiO  )  

4-
4

6-

2x
7

3xx

3

2

52

2

FUELS
OILS
PCB’S (C   H    Cl  )12 10-x x

AMMONIA (NH  )
PHENOL (C  H  OH)
CYANIDE (CN  )
FLUORIDES (F  )
LEAD (Pb)
ZINC (ZN)

3

6 5
-

-

IRON (Fe) 
ARSENIC (As)
CHROMIUM (Cr)
LEAD (Pb)
MAGNESIUM (Mg)
MOLYBDENUM (Mb)
NICKEL (Ni)
ZINC (Zn)

7

ALKALISACIDS

14-1

MUSTARD
PLANT
(Brassicaceae)

ALPINE 
PENNYCRESS

(Thlaspi caerulescens)

PIGMYWEED
(Crassula helmsii)

BIODEGRADATION

ACCUMULATION/
METABOLISM

VOLATIZATION

Contaminants

Uptake

Limitations:
- Phytoremediation is limited to the surface area and depth occupied by 
the roots.
- Slow growth and low biomass require a long-term commitment.
- With plant-based systems of remediation, it is not possible to completely 
prevent the leaching of contaminants into the groundwater. 
- The survival of the plants is a�ected by the toxicity of the contaminated 
land and the general condition of the soil.
- Possible bio-accumulation of contaminants may pass into the food chain.

Advantages:
- Cost of the phytoremediation is cheep in both in situ and ex situ.
- Plants can be easily monitored.
- The possibility of the recovery and re-use of valuable metals.
- It uses naturally occurring organisms and preserves the state of the environment.
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Composting organisms require four equally important things to work 
e�ectively:
- Carbon for energy - the microbial oxidation of carbon produces the heat.
- Nitrogen ("N" or protein), to grow and reproduce more organisms to 
oxidize the carbon.
- Oxygen, for oxidizing the carbon, the decomposition process.
Water, in the right amounts to maintain activity without causing anaerobic 
conditions.

Composting is the purposeful biodegradation of organic matter, such as yard and food 
waste. The decomposition is performed by micro-organisms, mostly bacteria, but also 
yeasts and fungi. In low temperature phases a number of macro-organisms, such as 
springtails, ants, nematodes, isopods and red wigglers also contribute to the process, 
as well as soldier �y, fruit �ies and fungus gnats.

Limitations
Factors that may limit the applicability and e�ectiveness of the process 
include:
- Large space requirements
- The conditions advantageous for biological degradation of contami-
nants are largely uncontrolled, which increases the length of time to 
complete remediation, particularly for recalcitrant compounds
- Inorganic contaminants are not biodegraded
- The potential of large amounts of particulate matter released by 
operations
- The presence of metal ions may be toxic to microbes and may leach from 
the contaminated soil into the ground.

Contaminated soils are mixed with soil amendments such as soil bulking agents and nutrients, and then they are tilled into the earth. The 
material is periodically tilled for aeration. Contaminants are degraded, transformed, and immobilized by microbiological processes and by 
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Biostimulation involves the modi�cation of the environment to stimulate existing bacteria capable of bioremediation. This can be done by 
addition of various forms of rate limiting nutrients and electron 

acceptors, such as phosphorus, nitrogen, oxygen, or carbon.
 Additives are usually added to the subsurface through injection

 wells, although injection well technology for biostimulation purposes is 
still emerging. Biostimulation can be enhanced by bioaugmentation.      

The primary advantage of biostimulation is that bioreme-
diation will be undertaken by already present native 

microorganisms that are well-suited to the subsurface 
environment, and are well distributed spatially within the 
subsurface. The primary disadvantage is that the delivery 

of additives in a manner that allows the additives to be 
readily available to subsurface microorganisms is based 

on the local geology of the subsurface.

PRESENT IN;

COKE MAKING
ROLLING AND FINISHING 
OF STEEL 

Sites where iron and steel were manufactured or processed 
are likely to have been chemically contaminated by sub-
stances derived from various processes. The processes include 
raw material preparation, ancillary processes, manufacture of 
iron and steel, and rolling and �nishing. These substances 
may pose hazards that may restrict the choice of future use of 
the site . If a site is judged to be contaminated with respect to 
its end-use, it will need treatment, or a change to a less sensi-
tive end-use. 

Indirect drivers of change

- Demographic
- Economic
- Sociopolitical
- Science and technology
- Cultural and religious

Human well-being and poverty 
reduction

- Basic materials for a good life
- Health
- Good social relations
- Security
- Freedom of choice and action

Direct drivers of change

- Changes in land use and cover
- Species introduction or removal
- Technology adaptation & use
- External inputs
- Harvest and resource consump-
tion
- Climate change
- Natuarl, physical & Biological 
drivers

Ecosystem services

- Provisioning
- Regulating
- Cultural
- Supporting

Strategies and interventions

LIFE ON EARTH

CONTAMINANTS
Of Steel Production


