
THE ABSOLUTE PURIFIER™ FROM DRINKSTATION®  
 
The effectiveness of a filtration system in removing harmful substances and pathogens is based 
on the size of the membrane the water passes through as well as its absorption properties.  
 
The Absolute Purifier™ from DRINKSATION® is a multi-stage filtration system that uses all the 
technologies illustrated below, including a reverse osmosis (RO) membrane.   DRINKSTATION® 
has, in fact, different models based on multiple solutions and membranes.    See below to 
understand the effectiveness of these membranes. 
 

 
 
 
Advanced Multi-Stage Aqueous Purification: The Scientific Framework of the DRINKSTATION® 
System 
 
The aqueous medium that disperses from residential distribution terminals contains a 
significantly broader spectrum of contaminants than commonly perceived, with regulatory 
oversight encompassing only a minimal fraction. Contemporary municipal treatment facilities 
face substantial challenges in addressing the comprehensive contaminant profile of modern 
water supplies, transferring the responsibility for thorough purification increasingly to point-of-
use systems. The DRINKSTATION® FILTRATION & PURIFICATION APPARATUS employs evidence-
based multi-barrier technology targeting both chemical contaminants and microbial pathogens 
through advanced semi-permeable membrane technology, delivering significantly enhanced 
water quality for human consumption and culinary applications. 
 



Hydrological Contamination: Contemporary Challenges 
     Municipal Treatment Infrastructure Limitations. Municipal water treatment facilities operate 
under significant constraints that restrict their capacity to remove the complete spectrum of 
contemporary contaminants. These limitations stem from multiple factors that create a 
synergistic challenge to water quality management. Aging infrastructure, including treatment 
facilities designed utilizing outdated methodologies, lacks the capability to adequately address 
newly identified contaminants of emerging concern. Distribution networks comprised of legacy 
materials such as lead-containing conduits further compromise water quality during terminal 
delivery. Additionally, municipal water authorities operate under strict fiscal constraints 
preventing implementation of advanced treatment technologies capable of addressing a 
broader contaminant profile. 
The disparity between public expectations and technical capacity is substantial. While 
consumers anticipate potable water from all terminals, the technological and financial 
resources required to eliminate all potential contaminants at the municipal level exceed current 
infrastructural capabilities. This creates a significant gap between regulatory compliance 
parameters and optimal water quality for human consumption. 
       
    Expanding Contaminant Profile in Aqueous Environments.  The contamination profile of 
contemporary water supplies has grown exponentially more complex in recent decades. 
Beyond conventional contaminants such as microbial pathogens and heavy metals, thousands 
of anthropogenic compounds routinely enter hydrological systems. These include: 
Agricultural inputs including pesticides, herbicides, and fertilizer-derived nitrates/nitrites that 
penetrate groundwater and surface water through precipitation-induced runoff events. 
Pharmaceutical and personal care products (PPCPs) enter the hydrological cycle through human 
excretion and improper disposal, introducing compounds ranging from antimicrobial agents 
and endocrine-disrupting compounds to analgesics and their metabolites. Industrial chemical 
compounds, including the highly persistent per- and polyfluoroalkyl substances (PFAS) classified 
as “forever chemicals,” contaminate water supplies throughout various geographical regions. 
The most concerning aspect of this contamination profile is that conventional municipal 
treatment methodologies were not engineered to remove these modern chemical compounds. 
Standard treatment protocols including chlorination, flocculation, coagulation, and basic 
filtration leave most of these substances largely unaltered as they traverse treatment facilities 
and enter distribution networks. 
 
Scientific Principles of Multi-Stage Filtration Technology 
 
Filtration Mechanisms and Membrane Science 
The efficacy of filtration systems in removing undesirable substances and microbial 
contaminants is fundamentally determined by the dimensional characteristics of the 
membrane’s pore structure and its adsorptive properties. In membrane science, three distinct 
pore categories are identified: “through pores” that extend completely from the upstream to 
downstream surface allowing for transmembrane flow; “blind pores” accessible from the 
exterior surface but terminating within the membrane matrix; and “closed pores” completely 



encapsulated within the membrane with no exterior accessibility. Through pores are primarily 
responsible for fluid transport and selective separation processes. 
The dimensional threshold of the largest through pore defines the maximum particle size that 
can transverse the membrane. When 100% rejection of particulates exceeding a specific 
dimensional parameter is required, the membrane must possess no through pores exceeding 
this critical dimension. This principle establishes the foundation for size-exclusion filtration 
mechanisms central to multi-stage purification systems. 
 
Multi-Barrier Approach to Contaminant Removal 
Multi-stage filtration systems incorporate multiple filter cartridges, each containing specialized 
filtration media designed to target specific contaminant categories. This sequential approach to 
water purification creates a series of barriers that progressively remove contaminants as water 
traverses the system. Each filtration stage employs distinct mechanisms to address specific 
aspects of water quality. 
In properly engineered systems, the positioning of filtration stages follows a logical sequence 
optimized for maximum efficacy. For example, mechanical filtration stages typically precede 
adsorptive stages to prevent particulate matter from compromising adsorptive capacity. 
Similarly, specialized stages may serve protective functions for downstream components, such 
as carbon filtration stages protecting reverse osmosis membranes from oxidative damage 
caused by chlorine. 
The scientific rationale for multi-stage filtration extends beyond redundancy. Different 
contaminant categories require specific removal mechanisms: particulate matter requires 
physical size exclusion; dissolved organic compounds necessitate adsorptive processes; ionic 
species require ion exchange or reverse osmosis; and microbial contaminants require 
inactivation or physical removal. No single filtration mechanism can adequately address this 
diverse contaminant profile. 
 
Advanced Membrane Technology in Water Purification 
    Semipermeable Membrane Science and Selective Permeability.   Semipermeable membranes 
represent the cornerstone of advanced water purification technology. These specialized 
interfaces permit the selective passage of water molecules while excluding larger molecules 
and ionic species. Scientific understanding of these membranes focuses on their composition, 
structure, and functional characteristics. 
Contemporary high-performance membranes typically consist of composite materials with 
distinct functional layers. The dense active layer serves as the primary filtration barrier, 
effectively blocking the passage of contaminants while allowing water molecules to permeate 
through. The composition and dimensional characteristics of this dense layer are critical 
determinants of filtration efficiency. Supporting this active layer, a porous substrate provides 
mechanical integrity and structural stability under high-pressure operating conditions. 
The selectivity of these membranes derives from molecular discrimination based on size, 
charge, and chemical affinity. The semi-permeable nature enables separation of purified water 
from dissolved solids, ionic species, and contaminants in the feed water. This selective 
permeability relies on precise control of pore architecture at the nanometric scale. 



    Reverse Osmosis Principles and Applications.  Reverse osmosis (RO) represents a pinnacle 
technology in water purification systems. While osmosis occurs spontaneously as water 
molecules migrate from regions of lower solute concentration to higher concentration across a 
semipermeable membrane, reverse osmosis requires the application of hydraulic pressure 
exceeding the natural osmotic pressure to reverse this flow direction. 
In RO systems, hydraulic pressure applied to the concentrated solution forces water molecules 
through the semipermeable membrane while rejected contaminants remain in the concentrate 
stream. The magnitude of pressure required correlates directly with the solute concentration of 
the feed water, with higher concentrations necessitating increased pressure to overcome 
osmotic resistance. 
Modern RO systems employ cross-flow filtration rather than conventional dead-end filtration 
methodologies. In cross-flow configurations, the feed solution flows tangentially across the 
membrane surface, creating hydrodynamic conditions that minimize contaminant accumulation 
and membrane fouling. This tangential flow pattern generates sufficient turbulence to maintain 
membrane surface integrity and operational efficiency. 
 
The Absolute Purifier™ from DRINKSTATION®.   
The RO membranes utilized in advanced filtration systems such as the DRINKSTATION® 
Absolute Purifier™ feature pore dimensions of less than 0.0001 microns, enabling exceptional 
contaminant removal efficiency across multiple contaminant categories. This ultrafine pore 
structure provides a formidable barrier against microbial pathogens, dissolved ionic species, 
and organic contaminants. 
 
The DRINKSTATION® Absolute Purifier™: Technical Analysis 
     Multi-Barrier Filtration Architecture.  The DRINKSTATION® Absolute Purifier™ implements a 
comprehensive multi-stage filtration system incorporating diverse purification technologies 
strategically sequenced for optimal performance. This integrated approach addresses the 
limitations of municipal water treatment through redundant barrier technologies targeting the 
complete spectrum of potential contaminants. 
The system architecture incorporates sequential filtration stages of progressively decreasing 
pore dimensions, creating a series of barriers that systematically remove contaminants of 
decreasing particle size. This dimensional gradient approach maximizes operational efficiency 
by preventing premature fouling of the more selective downstream membranes. 
As illustrated in the technical documentation, the system employs multiple filtration 
mechanisms including mechanical size exclusion, adsorptive carbon media, and reverse osmosis 
technology. This comprehensive approach ensures effective removal of particulate matter, 
dissolved organic compounds, ionic species, and microbial contaminants. 
      Performance Parameters and Contaminant Reduction Efficacy.  The DRINKSTATION® system 
demonstrates exceptional performance in removing contaminants across multiple categories. 
The incorporation of reverse osmosis membrane technology with pore dimensions below 
0.0001 microns enables the system to effectively remove a comprehensive range of 
contaminants including bacteria, viruses, protozoan cysts, heavy metals, dissolved salts, 
pharmaceutical compounds, and industrial chemicals. 



Research demonstrates that RO membranes of this specification achieve removal efficiencies 
exceeding 99% for dissolved salts and organic contaminants, providing substantial protection 
against the diverse contaminant profile present in contemporary water supplies. The system’s 
multi-barrier approach creates redundant protection against potential contaminants, ensuring 
consistent performance even under variable water quality conditions. 
For optimal scientific validity in assessing system performance, immediate filtration upon 
sample collection is critical. Research demonstrates that delayed filtration can result in 
significant alterations to measured contaminant concentrations, with variations exceeding 
3000% for ammonium and 480% for orthophosphate after 22 hours. This underscores the 
importance of point-of-use filtration systems that provide immediate purification at the time of 
consumption. 
 
Membrane Biofouling and Operational Considerations 
     Membrane Fouling Mechanisms and Mitigation Strategies.    A significant challenge in 
maintaining optimal filtration performance involves the prevention of membrane fouling. 
Fouling typically manifests through multiple mechanisms: organic adsorption, inorganic 
precipitation, and microbial proliferation, with biofouling representing approximately 45% of 
operational challenges. 
Advanced membrane systems incorporate protective measures against these fouling 
mechanisms. Recent innovations include dual-functional reverse osmosis membranes with 
enhanced antimicrobial and anti-adhesion properties. These specialized membranes 
demonstrate broad-spectrum, sustained antibacterial activity alongside resistance to various 
foulants through modifications to surface chemistry and morphology. 
Technological advancements in membrane science focus on improving hydrophilicity, reducing 
surface roughness, and minimizing surface charge to enhance resistance to fouling from protein 
compounds, humic substances, and polysaccharides. These modifications extend operational 
lifespan and maintain consistent performance characteristics under real-world conditions. 
Filtration Timing and Scientific Validity Considerations 
Scientific research emphasizes the critical importance of filtration timing on measured 
contaminant concentrations. Studies demonstrate that delayed filtration allows microbial 
processes to significantly alter nutrient concentrations, compromising analytical accuracy. 
Water samples filtered after extended holding periods showed variations up to 3070% for 
ammonium and 480% for orthophosphate compared to baseline measurements. 
This research underscores the scientific rationale for point-of-use filtration systems that provide 
immediate purification at the time of consumption. To ensure accurate representation of in situ 
water quality conditions, immediate filtration through appropriate pore size membranes is 
essential. These findings support the implementation of residential filtration systems that 
eliminate the temporal gap between water collection and consumption. 
 
Conclusion: The Scientific Imperative for the Advanced Filtration & Purification System from 
DRINKSTATION® 
The fundamental disparity between public expectations for potable water quality and the 
technical capabilities of municipal treatment systems creates an empirical necessity for 
supplemental point-of-use filtration. The DRINKSTATION® Absolute Purifier™ addresses this gap 



through advanced multi-stage filtration technology specifically engineered to remove the broad 
spectrum of contaminants present in contemporary water supplies. 
The scientific principles underlying this system—including selective membrane permeability, 
multi-barrier architecture, and cross-flow hydrodynamics—enable exceptional contaminant 
removal efficiency across multiple contaminant categories. By implementing comprehensive 
filtration at the point of use, consumers can significantly reduce exposure to both regulated and 
unregulated contaminants, including emerging compounds of concern (like the “forever 
chemicals”) that remain unaddressed by municipal systems. 
As water quality challenges continue to evolve through industrialization, urbanization, and 
climatic perturbations, the implementation of evidence-based filtration solutions becomes 
increasingly crucial. The DRINKSTATION® system represents a scientifically validated approach 
to addressing these challenges, providing significantly enhanced water quality for human 
consumption and culinary applications through the application of advanced membrane science 
and multi-stage filtration technology. 


