
Bacteria-Based Water Filter - The New Technology to Clean Water Twice 

as Fast 
 

Using bacteria to kill bacteria sounds like a paradox, right? As weird as it might sound, this is exactly 

what a team of engineers at Washington University in St. Louis are up to and their efforts seem to go in 

quite an interesting direction seeing how it has been proven to tackle filtration twice as fast as present 

fine filtration membranes can. 

 

The ultrafiltration membrane is developed using bacterial nanocellulose and graphene oxide, and it is 

the project of professors Srikanth Singamaneni and Young-Shin Jun, who alongside their teams took 

advantage of their wide expertise from separate domains to come up with a truly innovative solution to 

solve water purity issues. 

 

• Worrying fact: 10% of people from all around the world do not have access to drinking water. 

• Dark estimations for our future: By the year 2025, it is estimated that water scarcity will reach 

an alarming level, half of the world’s population lacking access to a safe, usable water source. 

 

How the process works 

To make the ultrafiltration membrane, the research team used Gluconacetobacter hansenii bacteria, 

nourishing it a sugary substance with the goal that it produces cellulose nanofibers in water. As the 

fibers develop, they add graphene oxide flakes to make the membrane progressively steady and strong. 

The researchers contrast the procedure with 3D printing due to the similarities between the processes, 

the only difference standing in the fact that microorganisms are utilized in this situation. 

https://wustl.edu/research/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5915703/
https://www.un.org/waterforlifedecade/scarcity.shtml
https://www.un.org/waterforlifedecade/scarcity.shtml
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5651021/


 

Now the process goes a step further and the microorganisms must be annihilated, and for this, the 

membrane is treated with a base solution that has the purpose to kill it off while concomitantly reducing 

the graphene oxide content by expelling oxygen groups in it, which makes it receptive to light, heating 

up and destroying other bacteria that is trapped in the membrane. 

 

• Light and heat are needed in the process, which means that until the moment comes to 

implement the membrane in conventional filtration systems, a solution must come up that 

provides the light needed for the graphene oxide to react properly and heat up. 

 

Test results 

To test the viability of their innovation, the researchers exposed it to one of the most dangerous 

bacteria lurking in water – E. coli. After only three minute of exposure to light, the membrane warmed 

up to more than 158 degrees Fahrenheit, which did the trick for the bacteria to be eliminated. When 

tested under high pressure, the membrane proved to be twice as fast at the purification process as 

opposed to existing membranes, which already makes it a desirable option for commercial purposes in 

the future. 

 

• When tests were conducted using membranes that were made without reduced graphene oxide, 

the E. coli survived, which ultimately proves the efficiency of this ultrafiltration membrane as 

opposed to methods released at the moment on the market. 

• E. coli was used as a test subject as it is an emerging cause of waterborne illnesses, its 

prevalence in groundwater and the lack of ultra-powerful filtration means to tackle it leaving 

those who rely on groundwater for hydration purposes exposed to its effects. 

 

Why E. coli? 

As aforementioned, it is one of the more common bacterial water contaminants. Furthermore, it serves 

as an indicator that other more harmful microbes could be present in the water source, like giardia, 

norovirus, or cryptosporidium. 

 

Contact with E. coli infested water or ingestion cause a wide range of health issues, including 

gastrointestinal illnesses, and infections of the skin, ears, eyes, wounds, even neurologic problems. 

Symptoms people are burdened with after drinking the water include nausea, vomiting, stomach 

cramps, diarrhea, and fever. 

https://www.cdc.gov/healthywater/drinking/private/wells/disease/e_coli.html
https://www.cdc.gov/parasites/crypto/index.html


 

How the filtration method could benefit many regions 

Water contamination with bacteria is an issue at a global scale, not even areas where the water is 

treated by specialized plants before reaching the taps being safe. Of course, there’s the issue of 

households that rely on groundwater which, besides generally being harder because of sediment 

accumulation, is filled with health-threatening microorganisms. Reliance on water softening systems is 

the general option for people who rely on this water source, but while it solves the hardness issue, it 

doesn’t tackle the bacteria contamination problem as effectively as the addition of the ultrafiltration 

membrane in the system prior to its installation would. 

 

The new design is estimated to be fairly inexpensive to produce, which ultimately means that it will 

come at a reasonable, affordable price when released to consumers. For the millions of people who live 

in developing countries and don’t have easy access to clean drinking water or cannot acquire it through 

any other means except for at home filtration or by buying bottled water that isn’t an ideal option for 

hydration as there are plenty of issues with its purity, it would be a great solution. 

 

However, it becomes inexpensive only when implemented in a specific manner as its insertion at the 

moment in a traditional reverse osmosis system would be costly. Thus, the researchers are looking into 

a viable, cheap solution through the following means – equipping it with LEDs or a small generator that 

uses the mechanical energy of the water flow to produce light and heat. 

https://www.usgs.gov/special-topic/water-science-school/science/bacteria-and-e-coli-water?qt-science_center_objects=0#qt-science_center_objects
https://www.theguardian.com/global-development-professionals-network/2015/jul/01/global-access-clean-water-sanitation-mapped
https://popular.reviews/reverse-osmosis-system/
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