
WHEN 

SAFETY MATTERS 

ISOTEC provides collaborative, turn-key design and remediation services. We offer trustworthy in-situ oxidation and reduction 

methods to remediate a wide-range of contaminants including chlorinated solvents, petroleum-related compounds, 

oxygenates, pesticides, pharmaceutical-related compounds, metals, etc. With decades of focused remedial experience and 

an exceptional safety record, ISOTEC is the obvious choice for any national or international remediation project. Using our 

extensive knowledge of oxidant capabilities, processes and delivery methods, we are able to evaluate our patented Modified 

Fenton's Reagent and other oxidants to tackle even the most complex of contaminated sites safely and effectively.  

 

 

Contact Us! 
ISOTEC, INC.  

11 Princess Road, Suite A 
Lawrenceville, NJ 08648 

info@insituoxidation.com 
617.964.0945 

www.ISOTEC-inc.com 

REMEDIATION 
TECHNOLOGIES 

Who is ISOTEC? 

H2O2 + Fe2+ ® OH• + OH- + Fe3+ 

H2O2 + OH•  ® HO2• + H2O                

HO2• ® H+ + O2•-                  

HO2• + O2•- ®  HO2
- + O2     

Where  

H2O2 = Hydrogen Peroxide; Fe2+ = Ferrous Ion;  

Fe3+  = Ferric Ion; and OH•   = Hydroxyl Radicals 

O2•- = Superoxide Radicals; HO2
- = Hydroperoxide Anion; 

and HO2• = Perhydroxyl Radical 

The MFR process combines proprietary chelated iron complex catalysts, mobility control agents, 
oxidizers, and stabilizers in an chemical formulation over a wide range of pH conditions, including the 
circum-neutral pH conditions, and employs site-specific delivery systems to ensure complete 
destruction of the targeted COCs.  The process generates powerful free radicals when the catalyst 
reacts with hydrogen peroxide which include hydroxyl radicals, superoxide radicals and hydroperoxide 
anions, which are very effective in treating a wide range of organic contaminants.  The principal 
chemical reactions associated with the MFR process are provided below. 
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Call for your Site  

Consultation and Estimate 

The activated sodium persulfate (ASP) process utilizes sodium persulfate (Na2S2O8) oxidant activated using 
various methods to produce sulfate free radicals.  The activators include a proprietary chelated iron catalyst1, 
alkali (e.g. sodium hydroxide NaOH), heat, hydrogen peroxide or combinations of each.  Persulfate reagents are 
designed for both solo use or in combination with other ISOTEC reagents (e.g. modified Fenton’s reagent, 
Permanganate reagent).  The reaction mechanism associated with the activated sodium persulfate process is 
shown below. 
 
 
 
 

S2O8
2- + Activator ↔ 2SO4

●- 

 
S2O8

2- = Sodium persulfate  
SO4

●- = Sulfate free radical 
Activator = Chelated Iron catalyst or Hydrogen  Peroxide 

 

MFR+ASP will result in free radical production via the following mechanisms of persulfate activation – i.e. 
hydrogen peroxide, heat and chelated iron catalyst.  The co-existing oxidation-reduction reactions associated 
with the MFR/ MFR+ASP process promotes enhanced desorption, treatment of NAPL and degradation of 
recalcitrant compounds.   
 
 
 
 
 
 
 
 
 
MFR+ASP is being proposed based on the presence of adsorbed soil contamination and residual contaminant 
sources, which will need to be completely desorbed and degraded.   MFR+ASP will be injected at low 
concentration in a stabilized form to promote rapid and efficient reactions.  MFR+ASP has the added advantage 
of a sustained reaction due to slow decomposition of sodium persulfate oxidant.  The ratios and the 
concentration of the chemical components within MFR+ASP can be easily field adjusted to promote an effective 
chemical oxidation reaction that is mild, does not generate significant heat but still promote an efficient 
chemical oxidation reaction.  The end products of the reaction are carbon dioxide, sulfate, oxygen and water.   

Technology Reagent Components 

MFR + ASP 

Hydrogen Peroxide 

Sodium Persulfate 

Chelated Iron Catalyst and/or 
Sodium Hydroxide 

Stabilizing Agents 

 


