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Treatment of MTBE and TBA using Activated Klozur® Persulfate

Methyl-tert-butyl ether (MTBE) and tert-butyl alcohol (TBA) are environmental contaminants of concern that
have been widely added to gasoline as oxygenates or octane boosters. The environmental fate and transport
of MTBE and TBA are different than other common gasoline components. MTBE and TBA are typically more
mobile within the aqueous phase due to their high water solubility and low retardation coefficients. Aggressive
investigation and treatment is often recommended due to the mobility of the compounds (ITRC, 2005).

Activated Klozur® persulfate is an aggressive treatment technology that has been used to successfully treat
MTBE and TBA (Block, 2006).

Laboratory Data

MTBE degradation has been shown to follow a classic oxidative pathway (Liang et al, 2010) resulting in the
formation of carbon dioxide. Potential intermediate compounds formed during the oxidation of MTBE include
TBA, methyl acetate (MA), tert-butyl formate (TBF), and acetone. The degradation products formed vary
depending upon the stage of treatment and the specific location at which the oxidative reaction is initiated
[Carver and Brown (2007); Liang et al (2010)]. Liang concluded the primary oxidation pathway with activated
persulfate proceeded through TBF, TBA, and acetone before reaching the final product of carbon dioxide.

Several purblished articles have confirmed the treatment of MTBE and TBA using activated persulfate. The
research showed that alkaline, hydrogen peroxide, and heat (greater than 40°C) activation degraded both
MTBE, TBA and the other identified daughter products over the time period evaluated (Block et al, 2006; Deng
et al, 2014; and Chen et al, 2009). Iron and iron-chelate activated persulfate, including pyrite [Fe (I) mineral],
Fe (I1), chelated Fe (Il), and chelated Fe (lll), was also observed to treat both MTBE and TBA (Block et al, 2006;
Chen et al, 2009; Liang et al, 2010; and Deng et al, 2014) with the accumulation of acetone, which is known to
biodegrade (ATSDR, 1994). The studies also evaluated the rate of degradation of MTBE and generally found
that heat activation (40°C) was the most rapid followed by hydrogen peroxide, iron and iron-chelate activation.
Huang et al (2002) found that the rate of MTBE treatment with heat activated persulfate increased with
increasing temperature. The rate of reaction with alkaline activated persulfate was observed to be less
aggressive compared to the other activation methods, but it was consistently among the most effective in
treating MTBE, TBA and all observed daughter products within a timeframe typical of in situ remediation (Block
et al, 2006 and Deng et al, 2014).

Case Studies

Activated persulfate has been applied in the field to successfully to treat MTBE. Block et al (2006) included
case studies showing that a combination of heat and alkaline activated persulfate reduced the concentration of
MTBE by 72 and 98 percent at two respective sites. A single application of hydrogen peroxide activated
persulfate was used to reduce MTBE concentrations in a complex comingled plume by 77 percent (JAG, 2008).
At separate sites, iron-chelate activated persulfate was used to reduce MTBE concentrations by 97 to 99.9
percent at a gas station (Rauch et al, 2014), to reduce elevated concentrations of MTBE in fractured bedrock
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prior to transitioning over to bioremediation (Rees et al, 2011), and to treat a site to near detection levels
(Cookson et al, 2004). The successful treatment of MTBE with Klozur® CR, which creates alkaline activated
persulfate conditions followed by the slow release of oxygen, has also been reported (Exotech, 2012).

Both laboratory studies and field data data have shown that activate persulfate can be used to aggressively
treat MTBE and TBA. PeroxyChem recommends a bench scale test be considered to develop site specific
design parameters and to evaluate the potential rate of reaction with MTBE and daughter products with site
specific soils and groundwater. Combined with the long history of successfully remediating petroleum
hydrocarbons, activated persulfate is the “best choice for treating gasoline sites where MTBE is an issue.
Activated persulfate provides a rapid, effective, and inexpensive remedial method for gasoline sites” (Carver
and Brown, 2007).
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