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Abstract
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Fenton process
Investigator: Dr. Nonglak Boonrattanakij
Department of Environmental Engineering, Faculty of Engineering,
King Mongkut’s University of Technology Thonburi
Email Address: nonglak.boo@kmutt.ac.th

Project Period: 2 years

This research aimed to investigate the kinetic rate constants between hydroxyl
radicals and dimethylphenylcarbinol and acetophenone which was the main first-generation
intermediate of the dimethylphenylcarbinol transformation by using Fenton and fluidized-
bed Fenton processes. Results revealed that, under various conditions regardless of
operation type (batch vs continuous), reactor type (complete mix vs fluidized-bed),
concentrations of Fenton reagent (ferrous and hydrogen peroxide), and organic
concentrations (target and reference compounds), the second-order reaction rate constants

between dimethylphenylcarbinol and acetophenone with hydroxyl radicals were unchanged

with the average of 1.05%10" and 9.87X10° M_1s_1, respectively. Aromatic intermediates
derived from the dimethylphenylcarbinol oxidation by hydroxyl radicals which could be
identified in this study were acetophenone, dicumylperoxide, hydroxy-acetophenone,
hydroxybenzoic acid, dihydroxybenzoic acid, phenylglyoxalic acid, hydroxyphenylglyoxalic
acid, benzoic acid, 2-hydroxy-1-phynylethanone, and 4-4’-diacetylbiphenyl. Reaction
mechanism occurred could be classified into 5 reaction pathways. Carboxylic acid
intermediates found were maleic acid, tartalic acid, malic acid, succinic acid, fumaric acid,

malonic acid, oxalic acid, acetic acid, and formic acid.

Additionally, this research also investigated the mechanism of iron crystallization
onto the media surface in the fluidized-bed Fenton process as well as the factors affecting
the iron crystallization. The results indicated that optimum pH for iron crystallization in the

fluidized-bed Fenton process was 3.0. Increasing the quantity of the media could increase



the iron removal efficiency. Smaller medium side could enhance the iron removal efficiency
due to the higher specific surface area. Increasing bed expansion did not have any significant
impact on the iron removal efficiency. Nonetheless, it was found that, in order to increase
removal efficiency of both organic pollutant and iron removals, the fluidized-bed Fenton
process should be operated under a batch mode rather than a continuous mode. This was
because the batch reactor could provide higher organic removal efficiency than the
continuous-flow reactor. As a result, the concentrations of the organics which interfered with
the iron crystallization became lower leading to a better iron removal efficiency. Increasing
hydraulic retention time could increase the removal efficiencies of both targeted organic

and iron.
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