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ivy-league solutions
Ivey Internationals surfactant technology for soil and groundwater cleanup
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During in-situ and ex-situ remediation of contaminated
soil or water the greatest limiting factor for all forms of
remediation is contaminant sorption (i.e., absorption
and or adsorption). If contaminant sorption can be overcome, remediation is improved and costs and duration
are reduced.
Ivey-sol Surfactant Technology is comprised of several patented and preparatory non-ionic surfactant formulations that desorb and liberate sorbed petroleum
hydrocarbons (LNAPL), chlorinated solvents (DNAPL),
and certain heavy metal contaminants from soil and fractured bedrock surfaces. The addition of Ivey-sol to the
substrate can aid in the controlled de-sorption of the
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contaminants making them more miscible in the aqueous phase, allowing for their improved mass recovery
and/or improved treatment by many other remediation
techniques.
Three Ivey-sol application processes were developed
for enhancing in-situ and ex-situ site remediation. The
remediation application improves in-situ pump and
treatment, and/or ex-situ soil washing type applications
by greater than 400 per cent. The process could also be
used for tank cleaning, vapor suppression, and oil recovery from oil sands.
The bioremediation application similarly makes contaminants more “bio-available” for microbial (bacteria)
degradation, improving both in-situ and or ex-situ
bioremediation treatment by more than 60 per cent, in
warm and cold temperature site applications.
In the case of surfactant enhanced oxidation, the process
makes contaminants available for treatment with chemical
oxidizing agents, improving availability by 40 to 80 per
cent or more. The oxidation of non-target compounds
(i.e., metals, natural products, and bacteria) is the greatest
drawback to chemical oxidant treatment. Ivey-sol helps
overcome this limitation by increasing contact between
contaminants and oxidants, thereby improving the oxidation rate of target compounds. This process may also be
modified for application with chemical reducing agents.
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“The compounds
are non-toxic and
biodegradable, so
they don’t persist
in the environment
after application.”

ward-winning Ivey International, Inc.
(www.iveyinternational.com)
of
Campbell River, BC specializes in using
remediation technology to restore contaminated soil and groundwater. Formed
in 2000 by George “Bud” Ivey, the company’s main
product is Ivey-sol® Surfactant Technology, a patented
substance that accelerates the process of remediating
soil and groundwater contaminants.
Ivey-sol selectively desorbs the majority of lowsoluble contaminants entrenched in soil and bedrock,
rendering them more available for pump and treatment,
bioremediation or chemical oxidation or reduction-type
treatments.
In-situ treatment (generally the most practical and
cost effective) treats a contaminated area without disturbing the surroundings. A combination of injection
and extraction wells removes desorbed contaminants
and control groundwater flow (keeping newly desorbed
contaminants onsite). A variety of factors determine
how many wells are needed, including the size of the
property, contaminant concentrations, soil type, and
hydro-geological factors. Mass-recovery rates average
more than 400 per cent.
When access to sites is restricted, ex-situ wash methods are used, often taking only a few hours.
Ivey-sol provides cost savings of up to 60 per cent
compared to other methods, according to the company,
and reduces environmental risks and liabilities. Ex-situ
SEB bio-remediation is very effective on heavy-end
hydrocarbons, with clients in the oil & gas industry seeing decreases in the level of long chain hydrocarbons in
soil in just a couple of months.
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Applications
The sorption of contaminates onto solids (soil, sediments, bedrock, drilling cuttings, oil sands) is considered
the principal limiting factor in the effectiveness of most
treatment technologies. This coupled with complex
chemistry, geology and hydrogeology only further complicates matters.
When hydrophobic organic compounds (HOC)
like petroleum product, are absorbed on a soil grain,
water alone will not remove it from the surface. This
is a function of the hydrophobic characteristics of
the HOC, which repels the water at its surface and
its inherent low water solubility. With the addition
of Ivey-sol surfactants, the hydrophobic grouping is
repelled by the water but attracted to the HOC on
the surface. At the same time, the new hydrophilic
grouping is attracted to the water molecules. These
opposing forces loosen the HOC from the surface

of the soil matrix and suspend it in the water phase.
Once dissolved, the suspended HOC is more available
for treatment.
Surfactant enhanced remediation involves the use
of surfactant formulations to selectively desorb and dissolve target contaminates from the solid to liquid phase.
In addition, the surfactants lower the surface tension of
water from 72 dynes to <30 dynes increasing the wetting
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and permeability properties of water in fine grain soil
(i.e., clay and silt) and bedrock fractures.
The surfactants affect the sorption of HOC at the
solid-liquid interface (i.e., the surface–H2O–NAPL
interface). As a result, the surfactants increase the
contaminate solubility and improved availability for
rapid and cost effective treatment. Applications
range over many areas, from the oil & gas industry
to manufacturing, industrial cleaning, etc. The technology is of great benefit in oil recovery operations,
tank cleaning, shoreline cleanup, soil washing, and
much more.
The compounds are non-toxic and biodegradable, so
they don’t persist in the environment after application.
They also don’t adversely affect water treatment systems
(i.e., oil/water separators, GAC, air stripping, membrane
separation, bioreactors, etc.). Since they’re non-toxic to
bacteria, they can aid and/or improve natural attenuation. They reduce treatment times when used in con-

junction with other remediation technologies and work
well with duel phase extraction, vacuum extraction, and
conventional pump and treat.
The surfactants work well in fine grain soils, don’t
generate additional operation and maintenance issues
and may be applied to saturated and/or unsaturated
zones.
Ivey-sol is effective for treating and improving
remediation of petroleum hydrocarbons (gas, diesel,
lubricants, bunker-C), chlorinated compounds (PCB,
PCP, CET, PET), pesticides and herbicides, organometallics (Tetra-ethyl lead), and NORM (naturally
occurring radioactive materials)
On average, greater than 90 to 95 per cent of smallto medium-size contaminated sites are remediated (in
situ) in less than 12 months. In November of last year
the MISTIC Innovations Award for Environmental
Excellence was given to Ivey International by the MidIsland Science Technology & Innovation Council. HMM
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