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Treating 1,4-Dioxane with Activated Potassium Persulfate
Stacey Telesz, Brant Smith and Brianna Desjardins, Evonik

Background
1,4-Dioxane has emerged as a contaminant of concern for 
numerous sites. It is most commonly found at sites co-
mingled with the chlorinated solvents it was used to stabilize 
and their daughter products. The co-mingling of 1,4-dioxane 
with chlorinated solvents can make treatment of the entire 
contaminated suite more complex as 1,4-dioxane is typically 
treated using an oxidative radical pathway and several of 
the chlorinated solvents are best treated with a reductive 
pathway. In several instances this has led to sites where 
the chlorinated solvents were treated only to expose the 
untreated 1,4-dioxane.

Approach
Alkaline activated potassium persulfate was evaluated at two 
separate sites contaminated with a mixture of 1,4-dioxane, 
chlorinated ethenes, and chlorinated ethanes. The sites 
were first evaluated in a series of column reactors where site 
groundwater was then run through the columns until the 
potassium persulfate had been consumed. One of the sites 
subsequently had a successful field pilot test with alkaline 
activated potassium persulfate applied with a full-scale 
application in 2018.

Results
The data indicate hydrated lime induced alkaline-activated 
potassium persulfate reduced 1,4-dioxane, chlorinated 
ethenes, and the chlorinated ethanes concentrations to 
below the detection limit. Field data not only evaluated 
treatment effectiveness but also the persistence of potassium 
persulfate compared to the site’s groundwater velocity. Field 
data indicates the potassium persulfate was persisting as 
expected based on the observed groundwater velocities and 
that 1,4-dioxane was treated to below the detection limit at 
the PRB and significant reduced down gradient.
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