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Large-Scale Experimental Validation of a Model for the Kinetics of Ozone and Hydroxyl Radicals with Natural
Organic Matter
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Abstract

A unified model for the kinetics of O3 and *OH with NOM was proposed, calibrated and validated based on large
experimental data sets. Single-phase batch experiments were done on 11 water samples from seven resources.
Seasonal variations were studied on three resources. Effects of reaction time with ozone, ozone dose, pH,
temperature, radical scavenger adding, and NOM dilution were studied. The experiments represented more than
1200 and 900 concentration measurements, respectively, for ozone and pCBA (+ OH tracer). Mechanistic models
were used for ozone self-decomposition and carbonate species kinetics. Results showed that the proposed model is
robust and can handle different water characteristics and different experimental conditions: 75% of the
experiments were modeled satisfactorily (for ozone and pCBA). Next, the domain of validity was determined: 6 <
pH <8 1 meq.L—1 < alkalinity < 6 meq.L.—1; 0-0.5 mgC.L—1 < TOC < 3.1 mgC.L—1. Only water samples with high
organic (TOC > 2.4 mg.L.—1) and low inorganic contents (alkalinity < 0.3 meq.L—1) could not be modeled
adequately. Seasonal comparisons showed that the quality of the predictions decreases only for pCBA when
having calibrated the model at another season. The model gave good results when using only 6 single batch
experiments for calibration.

KIRAHE(NOM) % iV 72 O3 B L OVOH & ORIGHE DR —E TV EZRE L, KBERERT —% &y MIESH
THKIE « BGEEIT 72, T OOEIRNS 1L OKRENE W THAE AN FEBREZ LG L7z, /2. 3 DOEJIZOWNT
FHIEEN AT, AV EORIGKREE, AY &, pH, IREE, T U HIWEERIRIN, NOM fAR OB %2 ~7-,
EBRTIL, 4V & pCBA(-OH kL —H—)OREHIEEL, ZiZi 1200 BILLE, 900 FIPL EfTo72, Y > DH
O & IRFIEFEDOBNEEIZ DWW, A B =X LETNVER W, ZOMEE, BEINZETVIIEHTHY . £
BIKDOFEE & B0 B FEBRGFIFITHRIE TE D Z R ENT, EBRO T5% LR DN TET LR ARETH > 7= (4>
L pCBA IZ2WT), WIT, ZUMHEOMEEN 6 <pH <8 1 meq/L< 7/ 4V JE <6 meq/L; 0-0.5 mgC/L<TOC <3.1
mgC/L LIRESNT-, A ERENEL (TOC>24mg/l) . EEMEAENMEN (7L VE <0.83meq/L) K
DHNBFFIRET MERTE 2o T2, ZEHROLETIE, MOFEHICET NV EKRIE LT2HE. pCBA OATHIOE )
BTTAZENRENTE, 77, TETFAMIG6EO VLV ITANR Y FEBOLE A NTIKRESITo 28410 B 7o iE 5
NEGILT,

Keywords: Ozone, Ozone Decomposition, Natural Organic Matter, Kinetics, Drinking Water Treatment, Bromate,
Model Calibration, Process Simulation, Micropollutants

X—U— N AV AU RERY . B 17, BOBIKAER, BERE, €7 UKIEE, ety Iab—
Ta v, MUNGYE



