Is Biotreatment of Crude Oil easy?
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e Is biotreament of crude oil easy?

e Bioremediation fundamentals

e Common technologies

e Innovative technologies
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- Limiting factors

Limiting factor

e Particle Size Distribution i I N —

- Air Digtribution
- Sorption

e Temperature
- Acceptable range : 5-55°C
- Optimal : 30-35 °C

e Moisture Content
- 30-80 % Field Capacity
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- Limiting factors

o pH L imiting factor
- Acceptable range : 5-9

- Optimal range : 6-8 ¢ m

e Nutrient Levd
- C:N:P=100-300:10:1

» Metal Concentration
- Cd, Cu, Hg, As, etc

« Salinity L eve
EC,, >10dSm: Potential inhibition

e Total Organic Carbon
Increases Contaminant Sorption
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- Limiting factors

Limiting factor

e Total Heterotroph
- > 108 CFU/g ﬁ ﬁ m

e Hydrocarbon Degraders
- > 10% of the Total Heterotroph

Treatment conditions should aim at
Increasing the proportion of
hydrocarbon degradersto 100%
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- Limiting factors

Limiting factor

:
* Light or Heavy ﬁ% e

Light ™ Heavy




- Limiting factors

Limiting factor

e
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» Relative Proportion of Constituents
- Aliphatics
- Aromatics
- Resins
- Asphaltens
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- Limiting factors

« Adsor ption, Diffusion
and Sequestration

Limiting factor

Bioavailable

e

ﬁ ﬁ
omposition

Fraction

Just after the Spill

Months after

Y ears after

’ Non-bioavailable Fraction

Many years after
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Common Technologies

LANDFARMING

e Soil Characteristic (limited to coarse soil matrix)

e Temperature (difficult to maintain optimal range)
 Maoisture content (difficult to maintain optimal level)
 Microbial activity (100% degradersnot attainable)

e Typeof contaminants (proportion of heavy PHC)

e Composition of contaminants (proportion of F3 & F4)
e Wheatering (limited)
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Common Technologies

WINDROW

e Soil Characteristic (coarse and fine soil matrix)

e Temperature (difficult to maintain optimal range)
 Maoisture content (heterogenous distribution)
 Microbial activity (100% degradersnot attainable)

e Typeof contaminants (proportion of heavy PHC)

e Composition of contaminants (proportion of F3 & F4)
e Wheatering (limited)
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EX SITU VENTILATION
TREATMENT (BIOPILE)

Membrane Biofilter
— Humidification
Irrigation and .
Recirculation System Chamber Purified
Blower—\ Air
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Common Technologies

ENGINEERED BIOPILE

e Soil Characteristic (coarse and fine soil matrix)

e Temperature (optimal range)

 Maoisture content (optimal level)

 Microbia activity (best condition for 100% degraders

e Type of contaminants(greater proportion of heavy PHC)

e Composition of contaminants(greater proportion of F3 & F4)
 Wheatering (limited but not as critical)
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In-Situ Biopile

ON-SITE BIOTREATMENT

Monitorin
- Woil
Sampling

Comprassor Cone
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