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TRO (Total Residual Oxidants)

*Jodometric Titration
*N,N-diethyl-p-phenylenediamine
*ORP (Oxidation Reduction Potential)
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ORP Regimes
1000-1200 mV Ozone
700-900 mV HOX
400-600 mV Nitrate, Oxygen
0-200 mV Nitrite

-200-0 mV Sulfide
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BrO-
pH =pKa + log Bro |
[HOBr]
[H,O™][BrO
Kg= — Il | and pKa = -log Ka

|HOBT]
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slow

O3(aq) + Cl'(aq) —> O,(aq) + ClO(aq)

fast
ClO"(aq) + Bri(aq) —— BrO™(aq) + Cl(aq)

CI
O;(aq) + Bri(aq) ——> Oy(aq) + BrO*(aq)
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d[O5]
T T KlBrilOs]F (ky + 2k3)[BrOTO;]
d[HOBt]
—— = ki[Brl[Os] - (ky + k3)[BrOT][0;]

d[BI’O3_]
dt

= k3[BrO][0;]



UF FLORIDA o

Two-minute Ozonation Studies

Table 1. Observed and predicted concentrations of ozone and bromine species at 2.0 min after addition of pure NaBr to ozonated distilled-
deionized water.

Concentration after 2.0 min (uM)

Solution [O, ]init (uM) [O,] [BrOH]total [BrO;] [Br]
722 uM NaBr, obs 194 <10 120 <2 602
722 uM NaBr, model 194 0 136 6 580
144 uM NaBr, obs 241 <10 80 13 51

144 uM NaBr, model 241 25 83 14 47
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Ozone Kinetics Model Results

Table 2. A model for concentrations of ozone and ozone byproducts after a reaction time of 2.1 min.

Model [O,] [BrOH], ., [BrO;7] [CIOH], ., [Ox. Organic]
(uM) (uM) (nM) (uM) (uM)

Initial 0.766 0.00 0.00 0.000 0.000

1 0.238 0.52 0.25 — —

2 0.231 0.51 0.25 — —

3 0.197 0.49 0.22 0.065 E—

4 0.197 0.55 0.25 0.001 E—

5 0.194 0.55 0.25 0.001 0.007

1, Reactions between ozone and bromine species only; 2, reaction of ozone and OH™ added; 3, reaction of ozone with 400 mM CI" added; 4,
reaction between ClO™ and Br™ added; 5, phenol (0.1 uM), an oxidizable organic compound added to the model.
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Ozone Reactor Sizing Model
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Foam Fractionator Design Model

~dIDOC] _ g o
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Mass DOC and PM per Day

mpy = 0.45F
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Future Work

*Ozone Kinetics Model Testing

Foam Fractionation
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“No aquarium, no tank in a marine land,
however spacious it may be, can begin to
duplicate the conditions of the sea™.

-Jacques Yves Cousteau
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