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Evaluation of a New lon Exchange
Drinking Water System

Introduction

This article explores the effectiveness of a
new ion exchange technology (see Figure 1) that
employs electricity to perform ion exchange,
extracting dissolved solids, and producing high-
quality drinking water. It investigates product
claims, reveals how this technology works, shows
independent lab results of product effectiveness,
and compares the product to the current state-of-
the-art POU technology, conventional RO systems.
The technology reduces TDS and uses activated
carbon to improve water quality by removing
taste and odor.

Product claims
This unit claims several features not
previously offered in a POU drinking water
system:
® Reduction in water waste compared
to RO
e Operates using programmable
software and display indicator lights
that provide consumers with detailed
system status
» Customized taste control that allows
consumers to control the taste of
their drinking water for more or less
mineral content by ‘dialing up’ power
to the system
e Reduces many difficult-to-remove
health contaminants such as nitrate/
nitrite, perchlorate, arsenic Il and V
and hexavalent chromium

New method for TDS reduction

At the heart of the system are specialty TDS
reduction cartridges. Specially formulated cation
and anion resin is processed into a thin sheet
(Figure 2) with the anion on one side and the cation
on the other. This material is then rolled into logs,
cut to length and capped (Figure 3). The resulting
cartridges are inserted into cell housings that
include a cathode and anode. When consumers
draw water, the electrical current is activated,
extracting dissolved solids from the feedwater
(Figure 4). After producing a pre-set volume of
water, the system automatically reverses electrode
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Figure 1. lon exchange
drinking water system

Figure 2. Specially formulated sheets

Figure 3. TDS
reduction cartridges

polarity to release dissolved solids from the cation
and anion media, thus regenerating itself (Figure
5). The regeneration process takes approximately
32 minutes for both cartridges (16 minutes each).
Because this system operates in a batch process,
all water going to the system during service mode
goes to the storage tank or faucet. Water goes to
the drain only in regeneration mode. The overall

result is faster water production with less water
waste. A prefilter removes suspended solids, and
a granular activated carbon postfilter polishes
the water just before delivery to the faucet. The
system is capable of producing 0.5 gpm (1.89
L/m), thus filling a storage tank in minutes.

Programmable taste control
Programmable to match feedwater
quality, the system is set in two steps,
similar to a 10-speed bike. Analogous
to the front sprocket, the first setting
has two speeds: high or low. If TDS is
400 or less, the installer sets the system
for low TDS; if TDS is above 400 ppm,
the system is set for high TDS. Setup is
accomplished by removing the front
panel from the enclosure and pushing
a button on the control panel. Once the
system is installed and set, consumers
have five settings to choose from. This
control is similar to the five speeds on
the back sprocket of a bike. If consumers
want to leave more minerals in their
water, they dial down the power, thus using less
electricity, which causes the unit to extract fewer
minerals. If TDS is above 600 ppm, a flow restrictor
is used to increase contact time in the cell tower,
resulting in better TDS reduction. Although TDS
reduction varies based on feedwater quality, even
with taste control settings, typical TDS reduction for
this system is 70 percent on the minimum setting and
95 percent on maximum. Drinking water quality is a
function of residual chlorine and other contaminants
that affect taste and odor, as well as TDS levels. Some
argue that too low a TDS level makes water taste flat,
whereas too high a level is also objectionable—in the
end, it's a matter of personal taste. The technology
allows the consumer to adjust product water TDS by
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