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¢ Hydrocarbon and Salt Contamination
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¢ What is ultrasound?
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¢ Physical Effect: Desorption (Separation)
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¢ To research the effect of soil properties and salinity
on the adsorption/desorption of oil using an
ultrasonic soll flushing treatment

¢ To evaluate the ability of ultrasonic treatment as a
useful technique to enhance remediation of salt and
hydrocarbon contaminated soils
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¢ Materials

¢ Experimental Design

¢ Sample Extraction and Analysis
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¢ Ultrasonic Treatment
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e Ultrasonic Treatment Design
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¢ Soil Characterization Results
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¢ Adsorption Isotherms

» Physical Properties
— Particle Surface Area
— Total Pore Volume
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¢ Ultrasonic Treatment: Sand
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¢ Ultrasonic
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¢ Statistical Results

Treatment Degrees of Mean Sum F statistic P value
Freedom of Squares

Soil Type 2 70.329 24.152 <0.001

Salinity 1 66.428 22.813 <0.001

Sonic Time 5 12.359 4.244 0.002

& Computed using alpha = 0.05

Results of ANOV icantly

influenced TPH
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¢ Supplemental ultrasonic
experiments
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¢ Gas chromatograph evidence of desorption

Control

ﬁdww\\w A' " 40 min




Caneclisions

¢ The application of ultrasonic treatment significantly reduced
concentrations of petroleum hydrocarbons and was most
effective on granular soil free from salt impacts;

¢ The differences of TPH reduction between different soil types
were related to soil properties such as surface area and grain
size of the soils;

¢ The presence of salt in soil mixture greatly inhibited TPH
reduction by reducing the solubility and mobility of
hydrocarbons;

¢ The GC curve suggests that TPH reduction was best explained
by desorption than degradation.
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¢ Further Research o $88
» Continuous AN
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Effluent Reaction Influent
Chamber Chamber Chamber

¢ Challenges for Ultrasonic Remediation

e Operational requirements for clean water and subsequent
waste water disposal

» Costs and effort compared to alternative technologies
» Fine grained soils and limits to soil flushing/washing

u Bc UNIVERSITY OF
NORTHERN BRITISH COLUMBIA




WE CARE

8

NOUS VEILLONS




	The Reduction of Petroleum Hydrocarbons In Soil �Under Saline Conditions Using Ultrasound
	Outline
	Research  Background
	Research  Background
	Research  Background
	Research  Background
	Research  Background
	Objectives
	Methodology
	Methodology
	Experimental Design
	Experimental Design
	TPH Extraction and Analysis
	Results
	Results
	Results
	Results
	Results
	Results
	Results
	Results
	Results
	Conclusions
	Conclusions

