
D eionized water is used in the
electrocoating industry to
provide make-up water for
electrocoating baths and for

rinsing critical parts prior to electro-
coating. The use of deionized water
helps avoid the accumulation of salts,
minerals and other contaminants that
can cause quality problems such as
spotting in spray rinsing applications
and chipping of finishes. Therefore, a
consistent megohm-quality water is
needed to eliminate any potential
problems and to increase product
yields.

Achieving Deionization
The traditional method of deionization
is resin-based ion exchange (Figure
1). In this process, water is passed

through beds of chemically treated (OH-) ions. The hydroxyl anions
resin beads. Ions (charged particles) change places with the anions in the
in the resin beads trade places with water stream. The result of this two-
ions in the water stream, some resins step process is the removal of dis-
hold and swap only cations (positively solved ions from the feed water and
charged), while others hold and swap the introduction of hydrogen cations
only anions (negatively charged). The and hydroxyl anions. Once together,
first are called cation exchange resins these two ions combine to form pure
and the latter are called anion ex- H 2O .
change resins. Resins retain only a fixed amount of

Ion exchange is a multi-step proc- ionic impurities. When all active sites
ess. Water is first passed through resins within a resin bed are used, the resins
saturated with hydrogen (H+) cations. are said to be exhausted. To restore
The hydrogen cations replace the the resins, regeneration is necessary.
cations in the water, such as sodium The cation resins are flushed with
(Na+) and calcium (Ca2+), which adhere hydrochloric and sulfuric acid to
to the resin beads (Fig. 1). replace the retained cations on the

In the second step, anions are resins with hydrogen ions (H+) from
removed as the water is passed through the acid. Anion resins are flushed with
abed of resins saturated with hydroxyl hydroxyl ions (OH-).
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Fig. 3—Continuous deionization performance remains constant, while the performance of conventional
In beds begins to deteriorate soon after regeneration.

ionization, water quality remains con- megohm water from a pretreated tap
sistent during operation.

Another feature of continuous re-
generation is the use of a much smaller
resin bed to treat the same amount of
water as a traditional ion exchange
system. A typical 10 gpm unit will
occupy a 2'x 2' floor space.

Downtime and maintenance ex-
pense are reduced with continuous
deionization. It typically takes only
seven cents to generate 1000 gal of 1.0

Pre- & Post-Treatment
As with any water purification system,
pretreatment is generally required.
Pretreatment in CD I units is necessary
to prevent scale formation and
colloidal and particulate plugging in
the compartments. As with any system
containing ion exchangers (resin or
membrane), treatment is also required

to remove high levels of free chlorine
and high levels of organic foulants.

If the feedwater is too acidic, base
addition to an approximately neutral
pH maybe required to achieve carbon
dioxide removal. Silica is weakly
ionized and is removed only partially
by CDI process. Therefore, ion ex-
change polishers are recommended
whenever silica removal is required. ❑
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