
    Skip to main contentScientific American

Sign in


December 1, 2010
2 min read


A Killer Water Filter
Novel materials promise better access to clean water around the world
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ONE IN SIX PEOPLE lacks access to clean water worldwide, making diarrheal illness—a direct result of poor sanitation—the leading cause of death globally. Water filters would do the trick, but they are generally too expensive to distribute in great enough quantities. By combining nanotechnology with cheap materials such as cotton and tea bags, however, researchers have recently developed mobile water filters that can be manufactured for less than a penny.
Most conventional water filters are equipped with small pores that “trap” bacteria, but the pores have a tendency to get clogged, which requires expensive maintenance. Yi Cui found a way to use silver and electricity to kill the bacteria instead. Cui, a materials scientist at Stanford University, dipped woven cotton that he purchased at Walmart into a mixture of electrically conducting carbon nanotubes and silver nanowires. Silver works as an effective bactericide in part because silver ions damage genetic material. Additional killing power comes from a light electric current (powered by two nine-volt batteries) that breaks the bacterial cell membranes. In the lab, Cui's filter killed more than 98 percent of E. coli bacteria in water. Because the pores in the cotton are large, the filter is 80,000 times faster than filters that trap microbes.
An even cheaper invention is a kind of a tea bag filled with carbon granules coated with a microbicide. Researchers at South Africa's Stellenbosch University figured out a way to encapsulate the chemicals within nanofibers to increase their surface area and help them trap toxic substances and bacteria. The filter fits in the neck of an ordinary bottle and costs about half a U.S. cent apiece. Each bag is good for cleaning one liter of polluted water. The technology is currently being tested by the South African Bureau of Standards, after which the researchers plan to dole it out to communities in need.




Melinda Wenner Moyer, a contributing editor at Scientific American, is author of How to Raise Kids Who Aren’t Assholes: Science-Based Strategies for Better Parenting—from Tots to Teens (G. P. Putnam’s Sons, 2021). She wrote about the reasons that autoimmune diseases overwhelmingly affect women in the September 2021 issue.

More by Melinda Wenner Moyer

This article was originally published with the title “A Killer Water Filter” in Scientific American Magazine Vol. 303 No. 6 (December 2010), p. 48
doi:10.1038/scientificamerican1210-48aView This Issue





Expand Your World with Science

Learn and share the most exciting discoveries, innovations and ideas shaping our world today.
SubscribeSign up for our newslettersSee the latest storiesRead the latest issueFollow Us:



	Return & Refund Policy
	About
	Press Room


	FAQs
	Contact Us
	International Editions


	Advertise
	SA Custom Media
	Terms of Use


	Privacy Policy
	California Consumer Privacy Statement
	Use of cookies/Do not sell my data



Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting developments in science to our readers.
© 2024 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.
ALL RIGHTS RESERVED.



    
    
  