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TESITING OFE POINTLOE USE (POU)

~ SET OF THREE FILTERS PACKED WITH TREATED
“ZEOLITES - ALL RESULTS ARE SINGLE PASS

D—égﬂ GLOBE VALVE ROTAMETER =
N 40—400 mL/MIN |e
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MICROBIAL

STOCK

~ EXPERIMENTAL SETUP

Testing was done at Arizona State University, Water Quality Center, Tempe, AZ US
Zeolites supplied by Northern Filter Media, Inc., Muscatine, 1A US
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BACIERIOPHAGE

——

3T_"|-|ﬁr Sets Emp|oyed Bacteriophage Removal/lnactivaion

Bacteriophages tested MS2, ol

PRD1

= Log Inactivation/Removal for
MS2 ranged 2.40 (99.60%) to
2.96 (99.89%)

= Average Inactivation/Removal
MS2 2.8 log (99.84%)

Log Removal

1

= Log Inactivation/Removal for
PRD1 ranged 1.50 (96.83) to

2(99.46%)
= Average inactivation/Remoyval — ——

PRD1 2.0 (00} (99/007%) ——
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Klebsiella Removal/lnactivation
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3 Sets Employed

= Bacteria tested Klebsiella
“‘terriena and-E.-coli

* Log Inactivation/Removal for
Klebsiella terriena ranged 2.20
(99.37%) to 2.40 (99.60%)

= Average Inactivation/Removal
KIEbSle”a ter”ena 23 Iog Removal and Inactivation of E. coli
(99.50%)

= lieginactivation/Removal for
— E coeli ranged 3.50i(99.96),t0
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Percent Inactivation

Filter

—8— Physical Removal —®— [nactivation

= 3 Filter Sets Employed

= Algae tested Chorella vulgaris —
— =

~= Log Inactivation/Removal for Chorellavilgaris ranged 1.90
(081 74%) to 2.05 (99.11%)

= Average Inactivation/Removal Chorella vulgaris 1.95 log (98.86%)

2005 International Symposium on
Household Water Management 7



CRYRIOSPORIDIUM

O Physical Removal @ Removal/lnactivation

= 3 FEilter Sets Employed
e \Cryptosponidium panvum oocysts tested — e —

—
WVMMr €. parvum eocysts ranged 1.34 (95.40%)

457(99.30%)
= Average Inactivation/Removal C. parvum oocysts 1.68 log (97.90%)
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. = nactivatien-of-Staphylococcus aureus with treated cotton

Exposure (Min.) # Viable cells/ml # Viable cells/ml
Untreated Treated
0 2.3x106 2.8x106 —
10 2.7x106 - 2.5x108
30 3.9x106 : 1.0x106
120 4.3x106 <1
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DY NAMIC SFIAY

— Inactivation of St;sﬁy;lﬂeiaﬁﬁus.au reus with:
~ (pigskin)

treated leather

Exposure (Min.) # Viable cells/ml #Viablecells/ml
Untreated Treated —
0 3.4x106 5.0x10°
10 4.4x106° 5.6x10°

30 4.0x106° 3.4x106°

5.0x106%
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DY NANVIC

- ==

~ = [nactivation of Staphylococcus aureus with rinsed leather
—————

Number of 1 second # Viable cells per ml

Water Treatments Time Zero 30 Min. Exposure
0) 1.0x106 <1x104
1 2.5x106 <1x104
2 1.7x106 <1x104
3 8.0x106 <1x104
4 1.3x106 <1x104

<1x104
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DY NAMIC SFIAY

= ﬁattivﬁﬁ'én of Stap ydiaﬁ_zaﬁﬁus;aureus With_'polypropylen '

AdDKIC
——.
Exposure (Min.) # Viable cells/ml # Viablecells/ml
Untreated Treated
0 2.6x106 3.1x106 —
10 2.8x106 - 4.0x10°
30 3.7x106 : 2.1x103
120 4.0x106 <1
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Eight-ounce containers constructed of glass, polyethylene (HDPE),

polypropylene (PP) and poly vinyl chloride (PVC) were coated with 1%
aqueous solution of silane.

Water containing 107 bacteria/ml introduced Time 0. After 24 hours, bacteria
counts measured <103/ml.

Two-ounce containers constructed of glass, polyethylene (HDPE),

ylene (PP) and poly vinyl chloride (PVC) were coated with 1%
us solutio i TEETTE—

0. After 8 hours, bacteria

B

measured <103/ml.
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oROAD SPECTRUM ACTIVITY

- ———
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= ~_Gram Positive Bacteria P
—————

Bacillus sp. (vegetative cell) Corynebacterium diptheriae
Micrococcus lutea Micrococcus sp.
Mycobacterium tuberculosis Mycobacterium smegmatis
Propionibacterium acnes Staphylococcus aureus -
Staphylococcus epidermidis Streptococcus faecalis
Streptococcus mutans Streptococcus pneumonia

Streptococcus pyogenes
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SROAD SPECTRUM ACTIVITY

- ~~_ Gram Negative Bacteria e — —
~ Acinetobacter calcoaceticus Aeromonas hydrophilia

Citrobacter deversus Citrobacter freundi

Enterobacter aerogenes Enterobacter aglomerans

Enterobacter cloacae Enterococcus -

Escherichia coli Klebsiella oxytoca

Klebsiella pneumoniae Klebsiella terriena

Legionella pneumophila Morganella morganii

Proteus mirabilis Proteus vulgaris .

ONas aeruginosa Pseudemonas fluorscens

imenella cholera

V)

‘hb 05

|qU|faC|ens
Xanthomonas campestris

o) ) U

@

2005 International Symposium on
Household Water Management 15



Adenovirus Type Il & IV
Feline pneumonitis
Herpes Simplex Type Il
Influenza A2 (Aichi)
Influenza B

-~ Viruses

Bovine Adenovirus Type | & IV
Herpes Simplex Type |

HIV-1 (AIDS) —
Influenza A2 (Asian)

Mumps

Rous Sarcoma
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SROAD SPECTHRUN ACTIVITY

e 1 1 o Q'é'_','l\'/lold,-Y_eaEt-, Spores T —

... Alterania alternata Aspergillus flavus

~ Aspergillus niger Aspergillus sydowi
Aspergillus terreus Aspergillus versicolor
Aspergillus verrucaria Aureobasidium pullans
Candida albicans Candida pseudotropocalis
Chaetomium globsum Cladosporium cladosporioides
Chlorella vulgaris Dreschslera australiensis —
Epidermophyton sp. Gliomastix cerealis
Gloeophyllum trabeum Microsporum sp.
Microsporum audouinii Monilia grisea
Oscillatoria Penicillium chrysogenum

Penicillium funiculosum
Penicillium variable
Pithomyces chartartim
SCENEdesmus
Scolecobasidium; humicola

Trichophyton interdigitale

Trlchophyton maidson Trichophyton mentogrophytes »
Trichophyton sp.

PenC|II|um commune
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SROAD SPECTHRUN ACTIVITY
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DURABSILIT Y

e

- T”ﬁ INg resmerated sand utlllzmg the
H_
British Abrasion Test indicate retention of
antimicrobial activity for 5-7 years.
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_= Testing of the treated zeolltes used Ta the

POUrchallenge studies above by NSF, Ann
Arbor, Ml to the rigorous Standard 42
protocol for drinking water found.ne
extractable materials from the antimicrobial

ﬁne coating. NSF Standard 50 and
WW%U%W
n_

ching coating
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CONC_US ON

Iﬁe"'f"o regoing tests.indicate inactivation and removal_of pathogens o
... through use of treated surfaces, including sand, zeolites and plastics Is
- possible. The new process for inactivation/removal demonstrates:

= Antimicrobial activity against a wide variety of pathogens including
bacteria, fungi, viruses and protozoa.

= No disinfection byproducts. Carcinogenic, halogen-centaining
byproducts (chloroform, methylene chloride, ete.) are not formed in the
inactivation process.

= Durable, long-lasting antimicrobial activity throtigh' chemical bonding of
Pating te:the treated material. Estimated average media life 5 e

S —
'G&\IMM energy are required

= Non- Ieachlng process. Treated phase does not leach, dlssolve or
migrate into contacting water.
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CONC_U«: O

Ina""t'c |vat|on ition of peﬂﬁ@gens OCCUrs through ceﬂular_ . -
— __..membran_djsruptlon Process Is rapid and' efficient.

= No pathogen mutagenicity or increasing pathogen
resistance on continued exposure to the treated material.

= Treated materials will not harm humans, fish and aguatic
plants.

= Effective inactivation and elimination: of Up't0:99.9% for
waterborne viruses, bacteria, algae and protozoa on single
DASS, exposure.

Reusable medla. Backwashing regeneraies media.
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2500 Pettibone Ave. : - - S —
~Muscatine, IA 52761 U.S.

Ph: 563-263-2711, Fax: 563-263-2857

David F. Reusswig

Email;: dave@northernfiltermedia.com

= Coating Systems Laboratories, Inc.
211 E. Chilton Drive
Chandler, AZ 85225, U.S.
Ph: 480-503-0267, Fax: 480-503-4628
lliam. R. Peterson
- _--

Patents Pending
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