Ozono: O3



O2 + energia = 03

How is ozone formed and how
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Fuente: Kerwin Rakness — Taller OSE 2105



Why is ozone used?

s Oxidize inorganic compounds, such as iron,
manganese and hydrogen sulfide

s Oxidize organics with double bonds that
cause color

s Inactivate pathogens, such as virus, Giardia
and Cryptosporidium

s Create Hydroxyl Radicals (OH*) that react
with complex organics, such as MIB,

(Geosmin, pesticides, TCE, PCE and other

Fuente: Kerwin Rakness — Taller OSE 2105

Where is ozone applied?

i
= Pre-ozone (POZ) only

= Pre-oxidation to assist with particle micro-
coagulation and sedimentation

= Disinfection at some plants, plus less issue with
hydraulic profile in the plant
m Settled-water ozone (SOZ) only

= Ozone dose is lower due to removal of some
organics

= Retrofit can be difficult between sedimentation
and filtration

s Both POZ and SOZ to get double benefit




An Ozone Generator is
%Constructed Like a Shell-and-
Tube Heat Exchanger
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Ozone Generator Vessel

I

Aguas Cordobesas- Planta Suquia- Sala generacién de ozono

The generator is a
shell and tube vessel
that has dielectrics
inserted into the tube

Fuente: Kerwin Rakness — Taller OSE 2105



Relative Ozone Concentrations
# at a Water Plant
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Fuente: Kerwin Rakness — Taller OSE 2105

Aguas Cordobesas- Planta Suquia- LOX para O3



Ozone Demand and Decay

(Ozone gas is generated on site and is dissolved into the water.

» Dissolved ozone creates demand & decay.

= Reported “"demand” depends on time (1.2-mg/L @ 1-min)

= Ozone residual decreases (i.e., ozone decay) with time following a
mathematical first-order decay curve
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Fuente: Kerwin Rakness — Taller OSE 2105



CUADRO IV. VALORES DE CT PARA LA INACTIVACION DE 2 log

CT (mg/min/L.)

Microorgamismo
6-7 8-9 6-7 6-7

Cloro libre  Cloramina  Didxido de cloro Ozono
E. coli 0.034-0.05 95-180 0.4-0.75 0.02
Polio virus 1.1-2.5 768-3740 0.2-6.7 0.1-02
Rotavirus 0.01-0.05 3800-6500 02-21 0.006-0.06
Giardia lamblia (quistes) 47-150 2200 26 0.5-06
Giardia muris (quistes) 30-630 1400 7.2-18.5 1.8-2.0
Cryptosporidium parvim 7200 7200* 78% 5-10*
Cryptosporidium parvum (1 °C) 200 10
Cryptosporidium parvum (22 °C) 120** TE*

Nota: temperatura: 25 °C; * 1 log; ** 3.5 log

Fuente: EFICIENCIA Y SOSTENIBILIDAD DEL EMPLEO DEL OZONO EN LA GESTION DE LOS RECURSOS HIDRICOS,
Mayra O. BATALLER, Lidia A. FERNANDEZ y Eliet VELIZ, mayo 2009



Table5 Common cyanotoxin treatment practices and their relative effectiveness

Treatment e
Process Relative Effectiveness

Intracellular Cyanotoxins Removal (intact cells)
fConvmhanlmaguh— Effective for the removal of intracellular/ particulate toxins by removing intact
l

tion, sed imentation, cells. Generally more cost effective than chemical inactivation/degradation,
filtration removes a higher fraction of intracellular taste and odor compounds, and easier
[ to monitor.

Flotation (e.g., dissolved  Effective for removal of intracellular cyanotoxins because mn:yilnth-foming

air flotation) cyanobacteria are buoyant.
Pretreatmen : Overall, can either assist or make treatment more difficult, depending on the
situation. Pre-oxidation processes may lyse (cause dissolution or destruction

of) cells, causing the cyanotoxins contained within to release the toxins. Ozone
may be an exception (see “Ozone” row) because it both lyses cells and oxidizes

Mermbranes (microfiltra- ~ Effective at removing intracelhular /particulate toxins. Typically membranes
tion or ultrafiltration) require pretreatment. -
Extracellular Cyanotoxins Removal/Inactivation
Chlorination Effective for oxidizing extracellular cyanotoxins (other than anatoxin-a) when Ti
the pH is below 8 N
 Chloramines Noteffective
Potassium Effective for oxidizing microcystins and anatoxins. Not effective brcylmdm—
permanganate permopsin and saxitoxins. )
t thﬁmduxidl Not effective with doses typically used in drinking water treatment
Ozone Very effective for oxidizing extracellular microcystin, anatoxin-a, and 0
cylindrospermopsin B

Most types generally effective for removal of microcystin, anatoxin-a, saxitox-
ins, and cylindrospermopsin. Because adsorption varies by carbon type and
source water chemistry, each application is unique; activated carbons must be

tested to determine effectiveness. _
Degrades toxiun when ved st Biph S TR =4 = ;uente_ (? 2015 American Water Works
toxins at doses used for disinfection. Ssoclation

RO effectively removes extracellular cyanotoxins. Typically, NF has a molecular
weight cut off of 200 to 2,000 Daltons, which is larger than some cyanotoxins.
Individual membranes must be piloted to verify toxin removal.
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Tabla 9. Costo de Produccion de Ozono

Concentracion | Costo de Cost de Cost e O Costo por | Costo por
de Ozono LOX electricidad ostaparke. Us dia mes

% LSS/ d LSS, d Uss/kg. Ozono Liss/d Uss/mes

6% 14825 1615 7215 16445 433155
7% 12715 183 5 6,375 14545 436085
8% 11125 2045 5,775 13165 39489 %
9%, 988 § 2265 5,325 12145 364305
10% BE9 S 248 5 4995 11375 341115
11% 809 § 2695 4735 10785 323325
12%, 7415 201§ 4525 10325 309575
13% 684 5 312 5 4375 996 § 298935

Para precios de energia y oxigeno liquido del afio 2019,

Para caudales medios en la planta, dosis medias de ozono y energias especificas tipicas para las
distintas concentraciones.

Mayores concentraciones implican equipamientos para enfriamiento con costos mas elevados.

Fuente : Suministro Oxigeno para Ozono
Consultora STANTEC para OSE



Fuente :
Planos Proyecto cAmara de contacto de ozono,
Usina Laguna del Sauce — OSE-UGD

Largo =17m
Ancho = 8,45
Altura=7 m

Tiempo de contacto (factor baffle=1):
7 min para Q méax
11 min para Q disefio
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Fuente :
Obra camara de contacto de ozono,
Usina Laguna del Sauce — OSE-UGD




Fuente :

Obra camara de
contacto de ozono,
Usina Laguna del
Sauce — OSE-UGD




Fuente :
Obra filtros bioldgicos,
Usina Laguna del Sauce — OSE-UGD
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