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This is confidential information about our company, AquaTeknos International, and one of its divisions, AquaPail

™
.  

  

This information reviews a line of new proprietary water treatment products having the capability of providing drinking 

water from dirty water by filtration and killing and/or removing waterborne bacteriological and viral pathogens. 
 

Our unique technology has the capability of saving many lives by preventing infection and illness from ingesting water 

and foods prepared with water containing pathogens harmful to the human body.  
 

Though the AquaPail
™

 product is simple in design, there is a complex, patented product and process creating our 

distinctive compentence that makes it possible to achieve drinking water without disease-bearing microbes and viruses.  
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Presenting… 
A unique, non-polluting, environment-friendly, technologically-sane, “no-wait” portable 

water treatment unit for personal, family, and community use that requires no chemical 

pre-treatment to kill and/or remove water-borne microbial and viral pathogens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We are pleased to announce these products are American technology. 

They are proudly manufactured entirely in the USA! 
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AquaPail
™ 

PRODUCT DESCRIPTION 
 
 

The AquaPail
™

 water filtration and treatment system have the unique competency of utilizing a proprietary combination 

of two (2) zones to make water available for safe human consumption: 

 Disinfection Media Zone 

 Enhanced GAC Adsorption Zone 
 

AquaPail
™

 technology is gravity-fed. No pressure—no power––no pump required! 
 

Flow rates determined by head pressure and volume/size of contaminants. The following table indicates the filtration 

quantities for dirty water, such as from the San Jacinto River near the Houston TX Bay exit to the Gulf of Mexico, which 

is loaded with silt, mud, populated area run-off water, chemical and petrochemical slicks. 

 
Dirty Water Treatment Table for AquaPail™ Systems 

 
 

AquaPail™ 
Model # 

 

Time Required to Treat 
1 Gal. (Dirty Water) 

 

Water Flow/Hour 
(Nominal) 

  #400 16 min. 5+ gal. 

#1000    7 min. 8+ gal. 

#3000    6 min. 10+ gal. 

#5000    5 min. 12+ gal. 

 
 

AquaPail
™

 MATERIALS COMPLIANCE 
 

AquaPail
™ 

molded polyethylene housing and physical filter mesh are comprised of materials that comply with 

FDA/WQA/NSF/AINSI drinking water standards.  

 
MacroZeo-D

™
 DISINFECTION MEDIA ZONE 

 

Granular media (MacroZeo-D
™

) is manufactured using advanced process techniques and QC that monitors carefully with  

attention to detail.  MacroZeo-D
™

 functions as a  ―disinfection media‖ for killing a broad spectrum of water-borne  mi-

crobes and pathogens based on both physical trapping and membrane damage.  
 

The disinfection media activity resides in molecules ―bound‖ to ―carrier‖ zeolite granules, where the molecules repre-

sent a class of FDA-approved surfactants used for a wide range of disinfection applications, including topical and oral 

anti-microbial action.      
 

MacroZeo-D
™

 Materials Compliance:  

 MacroZeo-D
™

 meets or exceeds EPA Testing Standards for Bacteria, Inorganic Chemicals, Organic 

Chemicals. 
 

MacroZeo-D
™

 Product Certification 

 Certification/Approval: NSF ANSI 61 Certification. 
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MacroZeo-A
™

 ENHANCED GAC ADSORPTION MEDIA ZONE 

Granular adsorbent media (MacroZeo-A
™

) is designed for effective removal of sulfur-based odors,  iron- and organic-

based taste, odors, and improving taste and smell. 

MacroZeo-A™ MATERIALS COMPLIANCE:  

 MacroZeo-A
™

 meets or exceeds EPA Testing Standards for Bacteria, Inorganic Chemicals, Organic 

Chemicals. 

 MacroZeo-A
™

 is effective in removing trace minerals, trace organics, and hydrocarbons.  

 MacroZeo-A
™

 has twice the adsorption capacity per cu./ft. of standard GAC to provide increased ad-

sorption capacity for higher water volumes.    
 

Go to www.AquaPail.com for additional specifications and product details. 

 

AquaPail
™

 DESIGN  
 

The AuaPail
™

 water treatment system is designed around the basic ―bucket‖ design. The scientific and technical basis for 

the AquaTeknos Disinfection Media (MacroZeo-D
™

) has four important components:  
 

1. Filter Housing Design 
Rugged, easy-to use, molded polyethylene housing (i.e., plastic pail)  

High-Density Polyethylene Material, Tamper-Resistant Screw-On/Off Locking Lid, Color White/Blue, UN 1H2/Y30, FDA regulation 

21CFR177.1520 (c) 3.1, FDA regulation 21CFR178.3297 (e), FDA regulation 21CFR178.3130 Standards; Strong Plastic Handle, 

Tamper-Evident, Child-Resistant, and Senior-Friendly. Dimensions vary according to pail capacities from 0.6 gal. to 5.0 gal. Made in 

the USA.  

Lid serves as feed funnel, reservoir, and pre-filter 

Media partitioning mesh supports, separators, and internal water flow distribution.  
 

 

2. “Carrier” Granules 
High purity, natural zeolite mineral with high surface area.  

Net negative surface charge of media 

Classified Generally Recognized As Safe (GRAS) under 21CFR Part 182.2729 and 40 CFR Part 180.1001.  
 

3. Anti-Microbial Chemistry  
―Carrier‖ bound molecules that function via a microbial membrane damage mechanism.  

Based on class of FDA-approved surfactants (disinfectants and topical antiseptics). 
 

4. Innovative Manufacturing Techniques  
Innovative media processing with QC to insure product quality and reproducibility.  

 

Figure A (right) shows a drawing depicting the design of the Aqua-

Pail
™

. Generally, the AquaPail
™

 is designed to process hundreds of 

gallons of well water, surface water, or tank water having low mi-

crobial CFU with potential trace (i.e., <0.1 ppm) contaminants of 

organics and hydrocarbons, with or without trace metals.  
 

The AquPail
™

 design is based on six (6) separate, yet functionally 

integrated zones in sub-units described below, with a brief functional 

explanation provided for each sub-unit:  
  

1.  Pre-Entry mechanical filter (in lid of pail) 

Small holes in lid reservoir preclude entry of clumps and 

large debris (leaves, rock, sticks, solids, etc.) 
 

2. Pre-Filter media (beneath lid) 

Fiber mesh filter, removable for cleaning 

 Traps smaller debris entering system 

 Filters external particles (Nominal Rating: 40 mesh)      
 

F
Figure A. AquaPail

™
 Construction Diagram 

http://www.aquapail.com/
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3. MacroZeo-D –– Disinfection Media Zone (top media layer)  

Anti-mcirobial, bacteriostatic, and bacteriocidal activity           

Kills bacteriological and viral pathogens 

 Effective to ~3 log disinfection for wide range of bacteria 

 Anti-viral agent activity  

 Removes particulates by retention in media bed            

 Binds particulates by capacity of negative charge  

 Binds and retains oils on top of media bed                                                                                 
 

4. Partition Filter (40 mesh screen between media layers) 

Fiber mesh filter retains upper media bed in place and separates 2 media beds  

 Traps internal debris 

 Filters internal particles  
 

5. MacroZeo-A –– Enhanced GAC Adsorption Media          

Adsorption capacity of enhanced media is ~2X more effective vs GAC alone 

 Removes trace cations and oxyanions  

 Removes trace organics to 5 microns 

 Removes hydrocarbon contaminants via adsorption 

 Removes trace metals by ion exchange 

 Removes toxins 
 

6. Final Filter Media (Nominal Rating: 40 mesh) 

Fiber mesh filter retains media               

 Traps internal debris 

 Prevents loss of media 

 Filters internal particles  
 
 

AquaPail 
™

 OPERATION 
 

Water from the feed source is poured into the top of the pail, then passes through the Pre-Filter mesh, then flows through 

the upper bed of Disinfection Media, where disinfection occurs.  
 

The disinfected water then flows through the Intermediate Filter to the bed of Enhanced GAC Adsorption Media for 

removal of trace organics, hydrocarbons, trace oils and trace metals. 
 

The filtered, disinfected, and ―sweetened‖ water then flows through the Final Filter mesh and out the bottom of the pail 

into the receiving or catch container. 

 
 

WATER DISINFECTION OF MICROBES 
 

Historically, drinking water disinfection has involved the use of the following treatments: 

 Chlorination 

 Halogen-based products 

 Ultraviolet Light (UV)  

 Various other chemicals 

 Pre-filtration with nano-filtration techniques 
 

The chemical and UV methods are based on the principle of maintaining adequate concentrations or dose (for UV) that 

meets compliance for the microbial CFU/cc of water, based on Federal (i.e., EPA Drinking Water Standards) or State 

Regulatory Guidelines.  
 

The mechanisms for achieving effective microbial killing has been either by:  
 

a) inducing membrane damage to negatively impact membrane integrity; or 

b) interfering with metabolic activity; and/or 

c) inducing damage in nucleic acids to inhibit replication 
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The MacroZeo-D Media achieves disinfection of pathogens and virus particles in water via direct membrane damage. 

The active molecules in the disinfection media are not in solution per se, but rather bound (immobilized) to a zeolite (nat-

ural mineral) ―carrier‖ configured as a fixed, granular, media bed.  
 

Microbes in water flowing through the media are:  
 

 First––physically trapped; and  

 Second––come in contact with the active molecules and undergo chemically-induced membrane damage. As the 

microbes traverse the disinfection media bed, repeated exposure and contact to the active molecules increase the 

probability of achieving microbial killing. The small virus particles are killed by direct contact with the active 

molecules.  

The important point for disinfection achieved using the mechanism MacroZeo-D40 Media is that the active molecules 

are chemically attached (and remain attached) to the surface of the ―carrier‖ zeolite media. Microbes in water flowing 

through the media come in contact with the active molecules then undergo chemically-induced membrane damage. See 

Table 1 below for testing details. 
 

The MacroZeo-D
™

 Disinfection Media utilizes a modified membrane damage mechanism to achieve disinfection of mi-

crobes in water. The active molecules in the MacroZeo-D
™

 are not in solution per se, but are rather bound (immobilized) 

to the ―carrier‖ zeolite that is configured as a fixed bed.  
 

 The ―carrier‖ granules represent high purity, high surface area, natural zeolite mineral, classified Generally Rec-

ognized As Safe (GRAS) under 21CFR Part 182.2729 and 40 CFR Part 180.1001.  

 Anti-microbial membrane damage disinfection mechanism is based on a class of surfactant chemistry demonstrat-

ed to have surface activity as disinfectants and topical antiseptics––and is FDA approved. 

 Innovative, proprietary manufacturing techniques with QC to insure product quality and reproducibility. 
 
 

Two independent testing procedures are used to assess disinfection performance, listed below: 
 

 Bacteria Challenge Test: Known quantity of cultured Hetertropic bacteria ―spiked‖ into drinking water source 

and disinfection tested based on CFU/ml (Colony-forming Units per ml) using standard culture conditions and 

plate counts. Control ≥ 5 x 10
3
 CFU/ml). [Note: Carried out by a qualified commercial, independent, microbio-

logical lab]. 
 

 Column Media Test: Column Tests comparing Control (no media treatment) vs Test (media processed) samples 

for random surface water samples from a lake or river. (Control 3.5-5 x 10
2
 CFU/ml.) 

 
 

Table 1. Examples of MacroZeo-D
™

 Disinfection Media Performance Based on Column and Field Tests. 
 

 

Parameters for  

Microbes 
 

 

Microbe  

Source 

 

 

Water Source 

 
 

Results 

  

 Hetertropic Bacteria 

 

Surface Water 

Lake Water 

    TSS=45 ppm 

    TOC’s <20 ppm 

     No hydrocarbons or TPH 

  

- Control 400 CFU/ml 

 -Test ND 

 - ≥ 3 logs killing 

  

 Eschericha coli 

 

Lab Cultured 

 

Surface Water 

- Control 105 CFU/ml 

 -Test ND 

 - 2.5 logs killing 

  

 Pseudomonas a.  

 

Lab Cultured 

 

Surface Water 

- Control 105 CFU/ml 

 -Test ND 

 - >2 logs killing 

  

 Salmonella 

 

 

Lab Cultured 

 

Surface Water 

- Control 500 CFU/ml 

 -Test ND 

 - ≥ 3 logs killing 

  

 Cryptosporidium  

 

Lab Cultured 

 

Surface Water 

- Control >200 CFU/ml 

 -Test ND 

 - ≥ 3 logs killing 

  

 Yeast/mold 

 

 

Air 

 

Air contaminated 

Condensate water 

- Control >500 CFU/ml 

 -Test ND 

 - ≥ 3 logs killing 
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It is important to keep in mind that disinfection is not equivalent to sterilization. 
 

Because scientific language is important to the understanding and value of this work, we have provided some definitions 

below to clarify the terminology utilized herein: 

 Disinfection: A chemical and/ or physical agent that is applied to an object or surface to kill microbes.  

 Disinfectants: Substances that are applied to a non-living object, surface or liquid (e.g. water) to destroy micro-

organisms living in or on the object, surface or in the liquid or water. 

 High Level Disinfection: Refers to a disinfectant that kills microbes, where some spores may survive if present 

in large enough quantity.  
 

 

References:  
 

 WHO Aids Series 2C, 1989, Block, Seymour S. 

 Disinfection, Sterilization, and Preservation (Fourth Edition), Lea & Febiger, Philadelphia , 1991 

 Wikipedia (2011) 

 Sterilization: The destruction of all microbes, including bacterial spores (e.g., Bacilllus subtilis, 

Clostridium tetani, etc.)  

 

ENHANCED GAC ADSORPTION MEDIA 
 

Over the past three decades, Granular Activated Carbon (GAC) has proved efficacious for removal of TOCs and other 

organics in addition to trace hydrocarbons, TPH, and diesel fuel contaminants from water. The AquaPail
™

 utilizes a 

modified adsorption bed, utilizing blended GAC and organo-zeollie media.  
 

The orano-zeolite material is analogous to organo-clay, except natural zeolite is used as the base mineral in lieu of clay, 

which provides a superior matrix for attachment of surfactant molecules without compromise of performance. Since the 

organo-zeolite has 3X the adsorption capacity/ft
3
 vs GAC, with the same performance properties for removing organics, 

hydrocarbons, TPH, etc., combining the GAC with the organo-zeolite granules has three (3) advantages: 
 

First, the combined media has 2X adsorption capacity/ft
3
 as GAC alone.  

 

Second, using the two (2) adsorbents together yields superior performance vs using either alone.  
 

Third, the combined media reduces the cost per unit volume of water processed vs GAC alone.  
 

The Enhanced Adsorbent Media is effective for removing trace organics (e.g., TOCs), hydrocarbons, petroleum hydro-

carbons (TPH), emulsified oils, BTEX from water. In addition the media removes trace chloramines, trace metal cations 

and oxyanions (e.g., chromate, arsenate, and selenate) from water.  

 

AQUAPAIL
™

 PERFORMANCE 
 

The AquaPail
™

 disinfection is based on chemical (i.e., molecular) association of the microbes, with the ―bound‖ disinfec-

tion molecules, using a fixed bed configuration with gravity flow.  
 

AquaPail
™

 products kill or remove bacteriological and viral pathogens and have these advantages in use: 

 Easy to use in remote or isolated places (requires no electricity) 

 Provides effective water filtration 

 Reliable disinfection of microbes 

 Removes trace hydrocarbons, organics, and trace metals 
 

Each AquaPail
™

 model has an estimated maximum capacity (i.e., number of gallons treated), but performance will de-

pend on the feed water quality. For example, using the AquaPail
™ 

system to process low TSS surface water having <200 

CFU/ml and low TOC’s, and  no hydrocarbon contaminants, would be expected to maintain higher water quality results 

for the estimated (projected) gallons of capacity stated in this chart:  
 

Water @1 Gal./Day/Person (Subsistence or Minimum Level) 
 

 

AquaPail™ 

Model # 

 

Filtration 

Capacity/Gal. 

 

Water for 

# Yrs. 
 

  #400 400 1.0
+
 

#1000 1000 2.5
+
 

#3000 3000 8.0
+
 

#5000 5000 12.5
+
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Feed water having moderate-to-high turbidity with 1,000 CFU/ml microbial counts and significant hydrocarbon contami-

nation would be expected to lower performance and result in a reduction of net gallons that could be processed safely.  
 

What is true of all water treatment systems is true for AquaPail
™

––the AquaPail
™

 units can’t be ―overloaded‖ with 

high suspended solids, high microbial counts, and elevated hydrocarbon, contaminated water and expect to maintain high 

performance product water!  
 

The overall performance will be dependent on the day-to-day or periodic utilization of water quality and ―in service‖ time 

(days). The trade-offs (minor limitations) for AquaPail
™

 products are:  
 

1. Limited bed volume 

2. Limited filtration capacity 

3. Dependence on feed water quality 
 

Tables 2 and 3 below provide representative data for the disinfection and removal of organics and hydrocarbons using 

both the  MacroZeo-D
™

 Disinfection Media and MacroZeo-A
™

 Enhanced GAC Adsorption Media. 

 
Table 2. Representative Surface Water Column Test Results for 

MacroZeo-D Media (Disinfectant) Based on Colony Counts. 
 

 

 

 
Table 3. Analytical (ICPMS) Data “Carrier” Media and Microbial Data (CFU) 

for Surface Water Disinfection Test Using MacroZeo-D Media. 
 

 

Analysis 
 

 

Report 
 

Limit 
 

Compliance 

 Natural Zeolite Natural Zeolite NA Yes 

 Silicate/Aluminum Ratio ~2:1 2.1 Yes 

 Silicone Dioxide (SiO2) 76±2% 76.7% Yes 

 Iron Oxide (Fe2O3) 1±0.5% 1.05% Yes 

 Magnesium Oxide (MgO) 0.63±0.25% 0.65% Yes 

 Heavy Metal Ions
1
 <3 mg/l 10 mg/l Yes 

 Arsenic <0.004 mg/l 3 mg/l Yes 

 Copper ND 1 mg/l Yes 

 Lead ND .5 mg/l Yes 

 Mercury ND <1 mg/l Yes 

 Microbiological Assays 

 Total Plate Count 

 Yeast/Mold  

 E. Coli 

 Salmonella  

 

285 CFU
2
 

50 CFU 

35 

Absent 

 

<1 CFU 

<1 CFU 

<1 CFU 

Absent 

 

Yes 

Yes 

Yes 

Yes 
 

1 
Detectable by TCLP with EPA 200.8 ICP/MS analysis.  

2
 CFU data represents triplicate cultures (avg. CFU/cc).  

 

 

Sample 

 

Heteropic Bacteria 

(CFU/cc) 
 

 

Remarks 

Control 1 –  (Feed Water) 425 No Treatment 

Control 2 –  (Feed Water)  410 No Treatment 

 Test  

 MacroZeo-D 1 

 MacroZeo-D 2 

 MacroZeo-A 3 

 

<1 

<1 

<1 

 

~3 Log Kill 

~3 Log Kill 

~3 Log Kill 
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MİCROBİAL CONTAMİNATİON OF WATER 
 

Surface water, well water, and stored water sources tend to become contaminated with microbial forms (i.e., bacteria, 

mold, yeast, and spores) and virus particles which represent a health threat to humans. Domestic sewage water, septic tank 

discharge, agricultural run-off water, landfill leachate, industrial wastewater, and natural disasters represent major sources 

of drinking water pathogen contamination.  
 

In isolated regions of the USA and Canada––and particularly in regions of Africa, Haiti and other underdeveloped coun-

tries––the lack of effective sewage treatment systems and limited access to potable water represents a major human health 

problem.  
 

The technical challenge for design of small, portable, water filtration equipment (or devices) in terms of disinfection, is 

three-fold: 
 

 First––that the equipment or device must remove debris and suspended solids (i.e., TSS) effectively, with mini-

mal impact on disinfection performance.  

 Second––that the pathogenic bacteria have particle sizes in the range of 0.1 to ~30µ and virus particles being 

<0.01-0.1µ range.  

 Third––the filter must achieve effective disinfection of pathogens and virus particles for some minimal volume of 

water under reasonable use conditions where applications represent a broad spectrum of feed water quality.  
 

 

 
 

 

 

Figure B shows a log plot of particle size for water filtration. Particles suspended in water larger than 100µ are easy to 

remove using pre-filtration, but turbid particles and pathogenic bacteria and virus particles, will not be removed efficiently 

by a coarse, pre-filter or 100µ mesh.  
 

Fine particles escaping the pre-filter represent TSS that can have a negative impact on the water filtration device  water 

quality. Hence, the filter media type, mesh size, and physical characteristics are important determinants for particle re-

moval and solids loading capacity.  

 

Figure B. Filtration Range Log Plot Showing Particle Size Range 
for Chemical Ions, Suspended Solids (TSS), Pathogenic Bacteria, and Virus Particles.  

 

[Pathogen Bacteria (0.1->30µ) and Virus Particles (<0.01-0.1).]   

 

 

 

 

DISINFECTION VS STERILIZATION 
 

It is important to remember that when using small filtration units or devices to process water for drinking water (i.e., pota-

ble water), that disinfection is not equivalent to sterilization. Refer to the following publications to clarify terminology.  

 WHO AIDS Series 2C, 1989, Block, Seymour S.,  

 Disinfection, Sterilization, and Preservation (4th Edition), Lea & Febiger, Philadelphia, 1991 

 Wikipedia (2011)]  
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For discussions of the MacroZeo-D Media performance, definitions are provided below for disinfection, disinfectants vs 

high level disinfection, and sterilization, to clarify terminology.  
 

 Sterilization: the destruction of all microbes, including bacterial spores (e.g., Bacilllus subtilis, Clostridium 

tetani, etc.)  

 Disinfection: a chemical and/or physical agent that is applied to an object or surface to kill microbes.  

 Disinfectants: Substances that are applied to a non-living object, surface or liquid (e.g. water) to destroy micro-

organisms living in or on the object, surface, or in the liquid or water. 

 High Level Disinfection: Refers to a disinfectant that kills microbes, where some spores may survive if present 

in large enough quantity.  

 

MacroZeo-D
™

 MEDIA TESTING & QC 
 

MacroZeo-D Media as a high quality filter media represents a scientific advancement in disinfection of microbes for 

small water filtration and water treatment systems. The proprietary MacroZeo-D40 product utilizes optimized surfactant 

loading onto high mineral purity zeolite ―carrier‖ granules, using innovative manufacturing techniques. The high miner-

al purity, high porosity media, and proprietary surfactant chemistry translates to superior product performance. The ―car-

rier‖ granules are 14 x 40 mesh, with Surface Area 25 m
2
/gm and Dry bulk Density ~55 lb/ft

3 

 

The MacroZeo-D product was developed and tested over a period of three (3) years using lab and field testing of well 

water, surface water, and waste water sources.  
 

The disinfection media functions as a disinfection ―zone‖ (i.e., bacteriocidal), in addition to inducing bacteriostatic ef-

fects. In-house (column tests) and independent laboratory (microbial testing) QC testing is used to verify performance.  
 

Disinfection performance is dependent on the feed water quality, TSS, the microbial types, and CFU/cc. Overloading the 

media with TSS compromises performance and feed water CFU ≤ of a few hundred counts results in ND product water, 

whereas overwhelming the media with high bacteria counts results in 2 to 3 log killing, but with some microbes escaping. 

It is recommended that only gravity flow (e.g., 1-2 gpm/ft
2
 Bed Area) be used for the MacroZeo-D Media as elevated 

flux rates compromise the killing effectiveness. 
 

Microbial cultures and plate count data for the MacroZeo-D Media have consistently indicated the following: 
 

 First––that the media has broad, disinfection properties for water (e.g., Eschericha coli, Pseudomonas aerugino-

sa, Salmonella. Cryptosporidium (―Crypto‖) and airborne microbes (e.g., yeast/mold). 
 

 Second––that membrane damage is important in the disinfection process.  
 

Examples of the disinfection performance for the MacroZeo-D Media are shown in Tables I and II below. Table I 

shows results from lab column tests using lake water (surface water) based on testing for Heterotropic bacteria. Note that 

the 400+ CFU counts detected in Control samples were reduced to ND (<1 CFU) for the Test samples. Table II lists some 

analytical data for ―carrier‖ granules, acid leaching tests (toxicity assays using ICPMS) showing the compliance for the 

various inorganic constituents in addition to culture data (CFU counts) showing effective killing of bacteria, yeasts/mold.  

 
 

DISINFECTION OF VIRUS PARTICLES 
 

While bacteria can be physically trapped and disinfected in the MacroZeo-D Media, viral particles (<0.01-0.1µ range as 

shown in Figure 1, are too small to effectively trap using a coarse pre-filter and granular filter media. However, virus par-

ticles are susceptible to surface sorption and chemical damage via the active molecules on the ―carrier‖ granules.  
 

Several published studies have demonstrated the efficacy for zeolite-based surfactant granules (i.e., MacroZeo-D) to sorb 

and kill (inactivate)viral particles (e.g., see  Dirk Schulze-Makuch, University of Texas, El Paso; and Suresh Pillai, Texas 

A&M University in the late 1990’s).  
 

The viral particles tend to be small infectious particles having a net negative surface charge at water pH in the neutral 

range. The negatively charged viruses can adsorb to the positive head groups of the active molecules (i.e., surfactant) at-

tached to the ―carrier‖ zeolite granules.  



13 

 

Lab tests have demonstrated that bacteriophages MS2 and phix 174 can be effectively removed using MacroZeo-D media 

(Schulze-Makuch et al,(2002)]. In the absence of the MacroZeo-D media (i.e., surfactant on ―carrier‖ zeolite), minimal 

attenuation of either bacteriophage MS2 or phix 174 was observed.  
 

However, when the water contaminated with MS2 or phix 174 flowed through the MacroZeo-D media, 100% attenuation 

of both MS2 and phix 174 viral particles was observed. The mechanism for this effect is surface sorption and inactivation 

of the viral particles. The class of surfactants tested in these MacroZeo-D media studies are similar to the active mole-

cules used in the MacroZeo-D Media.  
 

Generally, the virus particles are easier to disinfect in small volumes of water than some of the bacteria––particlularly 

spore-forming microbes. 
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AquaTeknos™ 
 

 

 

Perfecting 

Water 

with 

MacroZeo-D
™

 

Technology
 

 

September 1, 2011 

Dear Friend: 
 

Enclosed are the Specifications, Certifications, Test Results, and an Abstract describing the unique product (media) uti-

lized in the AquaTeknos™ (AquaPail
™

) Water Treatment System, utilizing MacroZeo-D
™ 

teechnology. We’ve re-

cently finalized patent approval for the MacroZeo-D
™

 proprietary media technology which provides potable drinking wa-

ter via a gravity-fed, high-flow rate, NSF-approved media filtering and purification system that effectively kills both bac-

teria and virii, and reduces toxins and heavy metals. We achieve this level of purification without additional chemical 

treatment(s) of halazone, chlorine, iodine, or silver.  
 

 

There is no other water treatment system on the market that can match the high rate of flow of AquaPail
™

 technology! 

We have incorporated this unique filtration system into several different models:  

 
 

Model 

 

Minimum Gal. 
Treated (approx.) 

 

Container Details/Size 
(Food-Grade only) 

Emergency Kit 400 1.25 gal. plastic pail 

Family Kit 1000 2.50 gal. plastic pail 

Family Kit 3000 3.5 gal. plastic pail 

Community Kit 5000 5.0 gal. plastic pail 

 
SPECIFICATIONS: 

 Five layers of media in a food-grade plastic pail 

 Top layer comprised of patented MacroZeo-D
™

 medium (or MZ hereinbelow, as mentioned in the test reports) is 

a proprietary, patented bactericide & viricide that kills bacteria, water-borne pathogens, e. coli, protozoa, & wa-

ter-borne virus 

 A secondary proprietary blend of a Zeolite medium is blended for taste  

 Woven mesh retains sediment, debris, and clumps 

 Filtration to 5 microns, leaving minerals in water 

 Gravity-fed—no power/no pump required; flow rates determined by head pressure and volume/size of contami-

nants  

 Removes organic contaminants, toxins, and heavy metals 






