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Multivariate assessment of barriers materials for treatment of complex groundwater
rich in dissolved organic matter and organic and inorganic contaminants, Journal of
Environmental Chemical Engineeringhttp://dx.doi.org/10.1016/j.jece.2017.06.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.jece.2017.06.011
http://dx.doi.org/10.1016/j.jece.2017.06.011


 

1 

Multivariate assessment of barriers materials for treatment of complex groundwater rich in 

dissolved organic matter and organic and inorganic contaminants 

 

Ivan Kozyatnyk*, Lars Lövgren, Mats Tysklind, Peter Haglund 

 

Department of Chemistry, Umeå University, SE-901 87 Umeå, Sweden 

 

Highlights 

 Material for treatment DOM rich groundwater from heavy metal and organic 

pollutants 

 Removal efficiency was analyzed with coefficients of adsorption isotherms 

 Activated carbon, peat, fly ash were the most effective for organics removal 

 Fly ash was the best for simultaneous removal of metal and organic pollutants  

 Batch adsorption and PCA are effective for selecting materials for water 

treatment 

 

Abstract.  

This study focused on the challenges of treating groundwater rich in dissolved organic matter and 

contains both heavy metals and organic pollutants. Activated carbon, fly ash, lignite, peat, torrefied 

organic material and zero-valent iron were tested as prospective materials for permeable barriers. 

Removal of different pollutants was analyzed using coefficients of the Freundlich equation for 

adsorption isotherms. Principal components analysis was used to visualize similarities and 

differences in pollutant removal efficiency and sorbent capacity between barrier materials. Fly ash, 
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