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UV & Ozone:

By Ray Denkewicz

Old technologies
produce new results
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Working Together
to Improve Water Quality

T he World Congress on Ozone and UV Technologies held in Los

Angeles in August 2007 provided industry-wide confirmation

of what had become obvious to many: While ultraviolet (UV) and

ozone are excellent stand-alone technologies, together they are a potent

technology combination useful in addressing a wide variety of water

quality issues.

Although UV and ozone have
been individually employed as part
of water treatment methodologies
for decades, reports on the use of
these two technologies in combina-
tion have been much more limited.
Momentum appears to be building in
the combined use of these two tech-
nologies with our improved under-
standing of the chemistry involved in
their interaction as well as with the
changing regulatory framework for
drinking water quality.

Ozone to the Rescue

The promulgation of the final ver-
sion of the Long-Term 2 Enhanced
Surface Water Treatment Rule

(LT2ESWTR) in January 2006 has

been one such driver for a review of
UV and ozone disinfection strate-
gies. In the LT2ESWTR, the U.S.
Environmental Protection Agency
(EPA) established guidance that
requires an UV dose of 58 m]/cm?
for a 1-log virus inactivation credit,
134 mJ/cm? for a 3-log credit and
186 mJ/cm? for a 4-log virus inactiva-
tion credit. The required UV doses
for virus inactivation were derived
based on the UV dose necessary for
the inactivation of the adenoviruses,
currently the most UV-resistant set
of waterborne human viruses known.
Prior to publication of the
LT2ESWTR, a UV dose of approxi-
mately 40 mJ/cm? had been widely
accepted in the U.S. as providing

a 4-log inactivation of viruses. The
significant increase in the required
UV dose for viruses poses, in many
instances, an economic challenge

for utilities. This economic burden
will extend to some groundwater
treatment facilities where virus
inactivation will be required under
the U.S. EPA Ground Water Rule.
Fortuitously, adenoviruses are readily
inactivated by ozone with CT values
as low as 0.07 mg-min/L for a 4-log
inactivation.! In light of this, the
combined use of ozone with UV may
be a viable and safe water treatment
strategy that utilities could employ to
achieve desired reductions in patho-
genic microorganisms.

UV to the Rescue

Ozone technology has been an
important treatment strategy for taste
and odor control in drinking water
for some time, and its use in the
oxidation of emerging contaminants
such as endocrine disruptors has gar-
nered significant attention. Ozone is
generally not employed as a stand-
alone primary disinfectant but it can
be used as part of an overall disinfec-
tion strategy. Bromide-containing
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however, owing to the fact that bro-
mates, a regulated disinfection by-
product (DBP), are produced. Some
researchers and utilities have demon-
strated that the dual use of UV and
ozone can affect the necessary taste
and odor control while producing
lower bromate concentrations.

Do you know where your ion exchange resins are

Utilizing a UV treatment step produced? Can you rely on their consistency? With us, you always know
after ozonation serves to promote
the formation of hydroxyl radicals what to expect. Consistent high quality from a reliable, trusted source.
(a short-lived, potent oxidizer), result-
ing in a sufficiently different set of Integrity with expertise — in the United States and around the world.
chemical interactions that result in

less bromate. The combined use of LEWATIT © IONAC © From beads to bright solutions.

UV and ozone, therefore, may be a
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viable water treatment strategy that

utilities could employ to achieve

desired taste and odor control while foN ExCHANGE RESIS
mitigating undesirable DBPs.

ION EXCHANGE RESINS

But is there Synergy?

Scientific literature can be found
that supports either side of the debate
regarding synergistic effects of com-
bining ozone and UV. In these inves-
tigations, the varying UV and ozone
conditions employed, as well as the
plethora of water quality scenarios
examined (i.e., microorganism and
chemical loadings), do not permit a
straightforward review of the subject.

In studies performed at the
University of Arizona Water Quality
Center, a synergistic action was noted
with Adenovirus 2, Feline calicivirus
and with Naegleria fowleri, but not
with MS-2. Magbanua et al (2006)
demonstrated a synergy when E. coli
was used as the target organism.

Although the disinfection mecha-
nisms of UV and ozone are uniquely
different, the role of hydroxyl radi-
cals in the disinfection process is not
entirely clear. What is clear, how-
ever, is that there is a lot more to be
learned about the benefits associated
with the combined use of UV and
ozone. The 2007 World Congress
on Ozone and UV Technologies was
an excellent start to our improved
understanding of the potential ben-
efits that exist with the combined
use of these two technologies—tech-
nologies that have been with us for

decades yet remain surprisingly for- WWW.ION-EXCHANGE.COM | WWW.LEWATIT.COM I_ A N X E s s

eign to us still. wqgp
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