Where Oxidation
Reduction Media Work

Here are five ways to use them.

By Thomas M. Lotts

xidation/reduction is one of

the most common reactions

occuring in nature, but how
it's used for water treatment
remains a mystery to many water
treatment dealers.

Redox media remove dissolved
gases such as chlorine, hydrogen sul-
fide and methane from water. They
can also remove virtually any soluble
heavy metal, help prevent mineral
hardness scale accumulation and
reduce levels of microorganisms.

What makes these media unique,
however, is that all the energy nec-
essary to remove contaminants
from water is inherent in the elec-
trochemical and catalytic potential
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These typical redox reactions show hotw the transfer of electrons
can change harmful contaminants into harmless components.

Redox Media Performance

Level in After treatment
Contaminant untreated water with redox

(in ppm) filter medium
CHLORINE 5 001
ARSENC 5 001
ASBESTOS 1L NS | S
CADMUM 5 - 001
CHLOROFORM ) 1 ) 0.002
CHROMIUM TR .
COLIFORM BACTERIA 2000 el
HYDROGEN SULFIDE 0 oo
Leab 1
LINDANE PESTICIDE B g 0002
MALATHION PESTICIDE 5 0002
MERCURY T 0001
SALMONELLABACTERIA 2000" e
SIVER 001
TRICHLORETHANE T 0,002
*Counts per r&il;ﬁi;_. i . g
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of the redox alloy. Because they're
also versatile, thev're a good choice
for a wide variety of water treat-
ment applications, including:

e Dechlorinating. High purity
copper-zinc redox media consistent-
ly remove 99 percent of free chlo-
rine from drinking water by electro-
chemically reducing dissolved
chlorine gas to water-soluble chlo-
ride ions. Because municipalities
continue to chlorinate (and over-
chlorinate) water, the market for
dechlorination is growing,.

e Removing dissolved heavy met-
als. Redox media remove up to 98
percent of water-soluble cations of
lead, mercury, copper, nickel, chromi-
um, cadmium, arsenic, antimony,
cobalt and most other dissolved
heavy metals upon direct contact.
The removal mechanism is electro-
chemical and partially catalytic.

Soluble lead cations are reduced
to insoluble lead atoms and electro-
plated onto the surface and inter-
stices of the granular media. Metal-
lic contaminants are bonded to the
redox alloy until the filter materials
are recycled in a copper smelter.

e Controlling microorganisms.
The oxidation/reduction potential
(ORP) shift from +200mV for
untreated water to -500mV for water
filtered through redox media con-
trols microorganism growth. In gen-
eral, different types of bacteria can
only grow within a particular range

-of redox potential.

Water treated with one redox
medium comprised of a copper-
zinc alloy reduces bacteria and
other microorganisms by disrupt-
ing electron transport, causing a
cascade of cellular damage. Redox
media also kill bacteria by direct
electrochemical contact and by the
flash formation of hydroxyl radi-
cals and hydrogen peroxide, both
of which interfere with a microor-
ganism'’s ability to function.

e Preventing hardness scale accu-

Sizing POE Redox Systems

Service flow rates with redox alloy media may be calculated at 15 gpm per square foot of surface area
(0.104 g per square inch). Higher flows may be nsed for chlorine reduction with good siccess.

Maximum | Tank Size Minimum  PipeSize  Bed  Weight Volume
Service | Diameter | Backwash = Diameter = Depth (Pounds) (Cubic Feet)
Flow (GPM) = (Inches) = Rate (GPM) ' (Inches) (Inches)
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mulation. Redox alloy media pre-
vent the formation and accumula-
tion of mineral hardness scale,
primarily calcium carbonate.

Electron microscopy and X-ray
crystallography demonstrate that
hardness scale from untreated
water is formed by relatively
large, irregularly shaped acicular
crystals of calcium and magne-
sium mineral salts. These salts
form a hard, insoluble and inter-
locking network of vitreous lime-
stone scale which plugs plumbing,
interfering with heat transfer and
damaging equipment.

Water filtered through redox alloy
media alters the morphology of
insoluble calcium and magnesium
carbonate and sulfate crystals to rel-
atively small, evenly shaped,
rounded grains and rods. These
form an unconsolidated powdery
compound that won’t adhere to
metallic surfaces and is removed by
5-micron physical filtration.

e Removing iron. Redox filter
media combine dissolved oxygen
and soluble ferrous (Fe?)* iron. The
(Fe?)* is catalytically removed on
contact in the form of insoluble fer-
ric hydroxide and ferric oxide. This
also contributes to reducing iron

bacteria and the hydrogen sulfide
byproduct from decomposing iron
bacteria colonies.

Dissolved H,S gas gains an elec-
tron (reduction) while atomic copper
from the redox filter media loses an
electron (oxidation). The resultant
copper sulfide is precipitated as a
harmless insoluble ionic compound
that’s removed by backwashing.

The primary virtues of redox filter
media are their synergistic compati-
bility with other point-of-use (POU)
filter media including ion exchange
resin, granular activated carbon,
activated alumina, silver impregnat-
ed carbon and sodium hexam-
etaphosphate. In fact, many POU
devices are 1/3 redox filter media
and 2/3 activated carbon. a
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