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ISGS® TECHNOLOGY FOR
NON-AQUEOUS PHASE LIQUIDS (NAPL)

Evonik’s ISGS® TECHNOLOGY utilizes a permanganate-based 
solution to geochemically stabilize non-aqueous phase liquids 
(NAPL) in the aquifer. Permanganate and other proprietary 
reagents are selected depending upon the particular  
characteristics of each location and custom mixed on site 
into an aqueous solution that can be injected into an aquifer 
either through existing wells or direct push technology. As 
the solution migrates through the treatment area it oxidizes  
contaminants yielding partial mass removal. This in situ  
geochemical stabilization (ISGS) technology also reacts with 
contaminants in the treated area thereby coating NAPL surfaces 
with stable mineral precipitates that reduce mass flux.

THE SOUND SCIENCE OF ISGS®

In the presence of an organic compound (R), permanganate 
reacts to yield an oxidized intermediate, carbon dioxide, and 
manganese dioxide:

R + MnO₄ → MnO₂ + CO₂ or ROx

Proprietary additives are added to the solution to form  
mineral “crusts” or “shells” that are similar to birnessite 
(Na₀.₃Ca₀.₁K₀.₁)(Mn⁴+,Mn³+)₂O₄ • 1.5 H₂O, which is an 
oxide mineral of manganese along with calcium, potassium 
and sodium.

Field Data from a field application of an ISGS® formulation at 
a site in Denver, CO are summarized on the following tables:

Contaminant 
(mg/kg)

Average (n=4) 
Background

Average (n=4) 
Treated

% Mass 
Reduction

LMH PAHs 7,633.50 5,996.75 21

HMW PAHs 1,961.55 1,744.55 10

TOTAL PAHs 9,595.05 7,771.30 19

PENTA 236.00 55.67 76

TOTAL CPs 284.48 59.25 79

Contaminant 
(mg/L)

Average (n=4) 
Background

Average (n=4) 
Treated

% Flux 
Reduction

LMH PAHs 34.41 12.75 73

HMW PAHs 6.05 0.11 99

TOTAL PAHs 40.46 12.86 79

PENTA 18.91 9.66 49

TOTAL CPs 23.38 10.41 56

Product Sheet

ISGS® TECHNOLOGY

Soil core from a site in Gainesville, Florida treated with  
ISGS® TECHNOLOGY.

Table 1 Mass Reduction following a single ISGS® Treatment Table 2 Mass Flux Reduction following a single ISGS® Treatment
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ISGS® TECHNOLOGY

KEY BENEFITS

When released into the environment, chlorinated solvents, 
coal tar, creosote and heavy crude oil are frequently present 
as DNAPL and represent a long-term secondary source of 
contamination. Physical removal or in situ remediation  
of DNAPL is not always practicable due to the depth of  
contamination, aquifer geology or the presence of physical 
surface structures. In these cases hydraulic containment 

(e.g., long-term pump-and-treat) or in situ stabilization is 
the only viable remedial action. ISGS® TECHNOLOGY can 
represent a more effective and cost-efficient alternative to 
conventional cement stabilization since the aqueous solution 
can be injected into an aquifer where it will follow preferred 
flow paths.

Representative ISGS® chemical costs:

Site Location Geology Delivery Method Contaminants Approx. Cost – $USD/M3

Denver, CO Dense Alluvium Fixed Wells PAHs, Pentachlorophenol $40 – 50

Dolomite, AL Fractured Karst Direct Push Phase Separated Creosote $45 – 50

Gainesville, FL Sand/Silt Direct Push and Fixed Wells Phase Separated Creosote $60 – 75

For more information and detailed case studies, please visit our website.

Disclaimer This information and any recommendations, technical or otherwise, are presented in good faith and believed to 
be correct as of the date prepared. Recipients of this information and recommendations must make their own determination 
as to its suitability for their purposes. In no event shall Evonik assume liability for damages or losses of any kind or nature 
that result from the use of or reliance upon this information and recommendations. EVONIK EXPRESSLY DISCLAIMS ANY 
REPRESENTATIONS AND WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED, AS TO THE ACCURACY, 
COMPLETENESS, NON-INFRINGEMENT, MERCHANTABILITY AND/OR FITNESS FOR A PARTICULAR PURPOSE 
(EVEN IF EVONIK IS AWARE OF SUCH PURPOSE) WITH RESPECT TO ANY INFORMATION AND RECOMMENDATIONS 
PROVIDED. Reference to any trade names used by other companies is neither a recommendation nor an endorsement of the 
corresponding product, and does not imply that similar products could not be used. Evonik reserves the right to make any 
changes to the information and/or recommendations at any time, without prior or subsequent notice.
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