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By Frank A. Brigano & Vincent P. Nero

Keeping Public
Water Supplies Safe

1 ntimicrobial soaps, hand lotions, kitchen utensils, clothing, bedding and many other

products are commonplace today. These products contain functional additives to reduce

the presence of microorganisms in an attempt to protect the user from potential microbial illnesses.

When it comes to drinking water, however, we rely on the presence of chlorine, chloramines or

other water disinfectants to protect us from microbial illness. It goes without saying that the most

significant public health protection event was the advent of chlorination of the water supply.

Microbiological reduction
filtration solutions

Chlorination is responsible for signifi-
cantly reducing the incidence of water-
borne disease. Generally, the water we
consume—either from the tap or out
of the bottle—is safe to drink from a
microbiological standpoint. But even
with the presence of a disinfectant
residual in the water supply, there are
incidences of waterborne illnesses. The
more famous of these were the 1993
Cryptosporidiosis outbreak in Milwaukee
and the 2000 outbreak of E. coli O157:
H7 and Campylobacter in Walkerton,
Ont., Canada.

Many of these outbreaks have been
documented and many have not. It is
estimated that many waterborne illnesses
actually go unreported.' This underre-
porting results in endemic illness, pri-
marily gastroenteritis, within the popu-
lation that mostly goes undetected.

Supplemental Barriers

The POU and POE industry was
built on the premise that individual
consumers have the right to improve
the quality of their water. That is, the
consumer can customize his or her
water to meet individual water qual-
ity needs. This customization should
include the ability to incorporate a
supplemental antimicrobial barrier

prior to water consumption.

The NSF International Drinking
Water Treatment Unit (DWTU) Joint
Committee has been working for a num-
ber of years to develop comprehensive
testing protocols and NSF/ANSI stan-
dards to certify microbial reduction
drinking water products. Unfortunately,
this process is yet to be completed.
Therefore, our industry relies primar-
ily on the 1988 U.S. Environmental
Protection Agency (EPA) microbial
purifier guide protocol, which has been
incorporated into NSF Protocol P231,
to certify microbial reduction drinking
water products. This protocol calls for
the reduction of 6 logs (i.e., 99.9999%)
of bacteria, 4 logs (i.e., 99.99%) of
viruses and 3 logs (i.e., 99.9%) of cysts.
Microbial cyst reduction certifica-
tion is incorporated within NSF/ANSI
Standard 53, “Drinking water treatment
units—Health effects.”

KX Technologies, LLC, an industry
leader in carbon-block filtration and
immobilization technologies, has
developed a unique process for the
reduction of microbes (bacteria, viruses
and cysts) from water. This technology
exceeds the U.S. EPA Guide protocol
for bacteria reduction at greater than 6
logs and virus reduction at greater than
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water treatment technologies

Figure 1: Graphical representation of micro-
biological interception technology showing the
high molecular weight positively charged poly-
mer extending from the filter medium surface
with the silver bromide complex associated to
prevent microbial growth.

4 logs, and it meets or exceeds the cyst
reduction requirement of NSF/ANSI
Standard 53.

This technology features an auto-
matic natural clogging shutdown feature
that reduces flow through the medium
due to the associated presence of organic
materials in the water. This failsafe
mechanism reduces the chance of prod-
uct use beyond its intended life and
thus safeguards the product user.

Microbiological
Interception Mechanism
The filter is a microporous activated

MEeLT-BLowN PoLYPROPYLENE DEPTH FILTERS carbonblock scrucrure formed by an

extrusion process, using a thermoplas-

. : tic polymeric binder.? The resulting car-
b Formed by thermal bond without the ‘ 4-layer structure provides bon block has a mean flow path of one
Lee of apghindess apadhesives consistent particle retention and micron or less. In addition to activated

") 100 % polypropylene meets the FDA CFR superior contaminant holding capacity i carbon and binder, the filter medium

Title 21 requirements for contact with : radient densi contains a microbiological high molec-
i and pharmaceutica 0d ! . ular weight polycationic interception
agent, a cationic silver halide complex
and a pH-altering material.

The basic carbon structure with its
mean flow path will permit some chan-
nels for microorganisms (Figure 1). This
structure, however, would be sufficient
to intercept Cryptosporidium and larger
bacteria. The block’s capacity to inter-
cept microbiological organisms, including
viruses, was greatly enhanced by treating

YouR SouRceE ForR WATER TREATMENT EQUIPMENT

¢ Specializing in manufacturing e Available in private label the microporous activated carbon with a
water filter cartridges (ISO & OEM long-chain cationic polymer. The cationic
9001 certified) e Wide range of lengths and polymers will electrostatically attract neg-
¢ Special discounts available micron ratings in stock atively charged microbes, which approach
for large-volume orders e Custom lengths and specific the positive surface where the microbe
¢ Immediate shipping micron ratings also available will irreversibly stick. In our case, the cat-
ionic polymers are partially converted to
Pureteck Co., Inc. the bromide form and firmly adsorbed
(909) 627-0619 * 3534 Philadelphia St. Chino, CA 91710 ¢ www.pureteckusa.com ¢ sales@pureteckusa.com onto the carbon.
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The POU and POE industry was built on the premise
that individual consumers have the right to improve
the quality of their water. This should include the ability
to incorporate a supplemental antimicrobial barrier
prior to water consumption.

Process Water ® Drinking Water ® Waste Water ® Beverages

The converted bromide cationic poly-
mers have a molecular weight averaging
400,000 daltons that consist of approxi-
mately 2,500 monomer units. These
individual monomer units of polymeric

1

Filter out the /.ss/e.

Why deal with multiple vendors when all you need is one?

cationic molecules will be electrostati-
cally repulsed from adjacent intermo-
lecular polymeric units and forced into a
greatly extended confirmation, especially
when placed in contact with water.
Because each monomer has a length
of approximately 20 angstroms, a
molecular strain of the converted bro-
mide cationic polymer could theoreti-
cally extend to several microns beyond
its fixed powder carbon base. All of
the open pores of the carbon block will
therefore be effectively filled with an
electrostatic net. With this, the micro-

biological interception is complete. " b
Viral par ticles are theoretica.lly Cartridges | MicroVantage™ Absolute Rated * High Efficiency Pleated ® Nominal Rated
more efficiently and electrostatically Housings | Single Cartridge ® Multi Cartridge ® Bag ® Jumbo ¢ Sanitary ® Plastic ® Custom ® Private Label

captured than bacteria because viruses
have a much higher charge-to-mass

ratio. Although a virus has smaller Need filter cartridges? Need a non-standard housing design — that also features your logo and corporate colors? Need
total surface charge than bacteria, it advice on configuring the best set-up? Meet your one source, from filtration system design to standard and customized
hasa significantly less total mass. housings to Cartridges and Supplies_

The cationic silver halide complex is
added to the filter media to prevent the
growth of the intercepted bacteria on the
filter medium. The buildup of entrained
bacterial material could possibly provide

Since 1972, Shelco Filters has grown to become an international supplier of filter cartridges and housings to customers
who rank among the Fortune 100. Not only do we feature one of the most extensive product lines in the liquid
filtration industry, our customers know they can always expect quality, value, and easy fulfillment of special orders.

a growth media for long-term coloniza- All with on-time delivery.

tion of the filter. The resulting growth
in the block might possibly lead to
microbial bypass.

To prevent the proliferation of bacte-
ria on the filter, the cationic polymer is
treated with a silver bromide complex. A

That’s because Shelco has a level of agility, ingenuity

and customer service our COH]pCtitOI‘S lack.

A

silver bromide complex is preferred over Get your production flowing more smoothly. Contact us

a silver chloride Complex because silver today — toll-free at 1 .800.543.5843 or info@shelco.com —

bromide is extremely insoluble in water. to learn why Shelco is the only filtration supplier you need. SHELCO
This complex is sufficiently insoluble to FILTERS

guarantee its presence throughout the
lifetime of the filter. The silver ion acts
as a biostat to prevent bacterial growth
on the filter medium.

A pH-altering material is added 100 Bradley Street ® Middletown, CT 06457

to the block matrix to ensure that

www.shelco.com )
One choice. One call.
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microbiological materials present in an
influent stream will always have nega-
tive surface charge.

Pathogens have phosphoric or car-
boxyl functional groups on their sur-
faces. At high pH levels, these func-
tional groups will be above their iso-
electric point. The isoelectric point is
the pH where a given pathogen will
have a net neutral charge.

In a basic environment, the pathogen
will have a net negative charge. As long
as the pathogen maintains a negative
charge, it will be attracted to the cat-
ionic polymeric surface and will adhere
irreversibly to that surface.

Flow through this filter system will
decrease and eventually clog when
exposed to an excess of polyanionic
acids. These natural and manmade

polyanionic acids appear in the envi-
ronment as microorganisms and humic
acids. Their presence will shut down the
filter when the filter is exposed to con-
taminated water.

Product Qualification
& Certification

A rigorous product testing and
certification process is required for

The “leakers” stop here!

Up to 75% bottle-scrap reduction reported.

Our ProStlack® and TierStack® racks
are simple, durable designs, with no moving or
walded parts, which is critical for long life and efficiency.

TierStack’

MODULAR | RACK | SYSTEM

# Excellent for retail applications

= Slide & lock self-centering
feature for safe stacking

* Increased versatility and lighter s
weight reduces handling cost h

£of Conlening Lock

Reinforced fork impact areas
Stackable by layer to 15 tiers

= Holds 3 gal, 5 gal, or 20 liter size bottles
» Optional snap-on base for roller conveyors and

ritall pallet jacks

* New reach-through feature
¢ Mew forklift pockets for layer

handling

Foatura

imdustry

= Mew lighter weight and increased
visibility of bottles in rack

e 360 degree fully enclosed round
pocket protects bottle

W DESIGN

ProStack’

Reach- Treough
Faatung
= Proven to reduce leakers and extend bottle life

= Best selling and toughest modular racks in the

= Rafe warehouwse handling

Ideal for manual and robotic loading systems.

Visit us at: www.prostack.com

Email. info ™ prostack.com, ask tor free nformational G0

Call Toll Free: (B77) 444-7225 - (609) 714-3380 - Fax: (610) 356-5327
Write: 9 Roubury Drive, Medford, NJ 08055, USA
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Solutions
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microbiological reduction products.
First, the product must meet the perfor-
mance and material safety requirements
of NSF/ANSI standards 42 and 53.
Microbial cyst reduction claims can be
certified using NSF/ANSI Standard 53.
Bacterial, cyst and virus reduction
for the microbiological interception
product is verified using proprietary
protocols adapted from the EPA puri-
fier guide protocol. Testing to guaran-
tee microbial purifier performance over
the life of the product is paramount.
Filters are challenged to the stated
water capacity of the product and flow
rate at a defined on/off cycle. The sys-
tem is periodically challenged with the
specified bacteria, viruses and particu-
lates. The challenge water is made up
to the specification outline in the EPA
guide protocol and contains a given
amount of organic material from humic
acid. Enumeration of the bacteria and
viruses occurs over the course of the
testing, including at the end of filter
life. The microbial reduction filter must
demonstrate microbial log reductions
consistent with the purifier guidelines
over the course of the testing.

The Next Phase?

Significant progress has been made
in developing technologies to protect the
consumer from incidental microbes that
may be present in the water. It is only
natural that there is a progression from
cyst-reduction POU drinking water sys-
tems to systems that can reduce bacteria
and viruses in the water. Wgp
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