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Objective:

Evaluate the reactivity of iron bearing minerals towards the degradation of organic pollutants in the presence of dissolved oxygen Promising treatment for contaminated waters and soils

Organic pollution has become a critical issue worldwide due to the increasing input and persistence of organic compounds in the environment. Various minerals, which are ubiquitous in natural waters, sediments and soils, are able to adsorb organic pollutants on their surfaces and enhance their degradation via oxidative and reductive transformation processes [1] . Recently, increasing attention has been paid to heterogeneous Fenton-like reactions using iron-bearing minerals as catalyst. Iron nano-minerals have attracted attention because of their nanometric-size particles, large surface area, high sorption ability and reactivity. Their efficiency to degrade several organic contaminants sorbed to their surfaces has been proven at circum-neutral pH.

Experiments with variable pH

Experiments were conducted at starting pH 6.5 ± 0. 

Experiments with stable pH

The pH was maintained stable via a pH regulation system. Degradation efficiency at pH 4.5 > pH 6.5 and 8.5

Results

Results

NAL degradation pathways

Five by-products were detected in the desorption water of oxic batches. According to MS-MS data and literature, they correspond to ethyl-pyridone ring opening, N-de-ethylation and hydroxylation.

Reactive oxygen species (ROS) generated by Mt oxidation in the presence of oxygen play an important role in the degradation of NAL. The degradation efficiency was higher at acidic pH due to the generation of HO•. In alkaline solution, degradation might be due to the generation of less effective oxidants such as Fe(IV) and O 2 •-. 

Series of one electron transfer (acidic pH)

2 .

 2 The pH was allowed to change during the reaction.  nanoMt catalyzes NAL degradation up to 75%. Solid phase evolution indicates that the oxidation is likely limited by surface passivation. Reaction quenched by ethanol (HO• scavenger)  hydroxyl radicals (HO•) are involved in the degradation reaction  NAL degradation is due to a Fenton-like process.

  in controls without Mt  constant Anoxic condition  rapid sorption  no degradation [NAL] in controls without Mt  constant Anoxic condition  rapid sorption  no degradation Presence of ethanol HO• scavenged  NAL removal ≈ 40% Presence of ethanol HO• scavenged  NAL removal ≈ 40% Oxic conditions fast decrease of [NAL]  NAL removal ≈ 75% Oxic conditions fast decrease of [NAL]  NAL removal ≈ 75% XANES spectra of washed Mt samples and total Fe(II) concentrations  significant and systematic oxidation of Mt to maghemite (Mh) XANES spectra of washed Mt samples and total Fe(II) concentrations  significant and systematic oxidation of Mt to maghemite (Mh) Oxic conditions  fast decrease of pH from 6.5 to 4 Oxic conditions  fast decrease of pH from 6.5 to 4 2Fe 3 O 4(s) + 2O 2(d) + H 2 O → 3Fe 2 O 3(s) generation of HO• only ≈ 40% residual NAL Neutral-alkaline conditions generation ROS (Fe(IV), O 2 •-) [3] less effective oxidation (≈ 65% residual NAL) Acidic conditions  generation of HO• only ≈ 40% residual NAL Neutral-alkaline conditions generation ROS (Fe(IV), O 2 •-) [3] less effective oxidation (≈ 65% residual NAL) 3+ Series of two electrons transfer (neutral or alkaline pH) G., Nélieu S., Ona-Nguema G., Delarue G., Brest J., Pironin E., Morin G. (2015) Environ. Sci. Technol. 49:4506-4514.
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