
 

Nano-infused filters prove effective:
Scientists build better catalyst with nanotube
membranes

April 26 2010

  
 

  

Nanotubes grown in holes in silicon dioxide wafers have the potential to
outperform currently available filters for many uses, Rice researchers found.

(PhysOrg.com) -- Rice University researchers and their colleagues in
Finland and Hungary have found a way to make carbon nanotube
membranes that could find wide application as extra-fine air filters and
as scaffolds for catalysts that speed chemical reactions.

The results reported in the journal ACS Nano show how such filters can
remove up to 99 percent of particulates with diameters of less than a
micrometer - or a millionth of a meter.
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Using chemical vapor deposition (CVD), a team led by Rice's Robert
Vajtai, a faculty fellow in mechanical engineering and materials science,
created devices that, at the start of the process, look like tiny
showerheads. After 30 minutes in the CVD furnace, the laser-created
holes in these silicon dioxide templates fill up with a forest of carbon
nanotubes through which only particles on the nanometer scale can pass.

When the tubes are functionalized with catalytic chemicals, particles
enter one side of the filter in one form and come out as another. The
process is similar to that used by catalytic converters in cars, which
convert carbon monoxide into a less-toxic mix of carbon dioxide,
nitrogen and water.
"Even when the holes are larger than the particle itself, it can be a very
effective filter," Vajtai said. "The basic idea is you have this carbon
nanotube forest. The gas flows through, and because of the very small
distance between the tubes, gas atoms have to hit many of them before
they get out the other side.

"This very strong interaction, compared to macroscopic materials and
even some microscopic materials, provides a very good way to make a 
catalyst template or a filter that is much more effective than a HEPA
(high-efficiency particulate-absorbing) filter you can buy at the store,"
he said.

The filters' permeability depends strongly on how long the nanotubes are
allowed to grow, which determines their length and density. The team
tested the filters' ability to act as catalysts by depositing palladium onto
the nanotubes and using them to turn propene into propane, a benchmark
test for catalysis. They found the activated membranes "showed
excellent and durable activity," according to the paper.

  More information: Read the abstract at:
pubs.acs.org/doi/abs/10.1021/nn100150x
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https://phys.org/tags/chemical+vapor+deposition/
https://phys.org/tags/silicon+dioxide/
https://phys.org/tags/nanometer+scale/
https://phys.org/tags/carbon+nanotube/
https://phys.org/tags/carbon+nanotube/
https://phys.org/tags/catalyst/
http://pubs.acs.org/doi/abs/10.1021/nn100150x


 

Provided by Rice University

Citation: Nano-infused filters prove effective: Scientists build better catalyst with nanotube
membranes (2010, April 26) retrieved 9 April 2024 from https://phys.org/news/2010-04-nano-
infused-filters-effective-scientists-catalyst.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2010-04-nano-infused-filters-effective-scientists-catalyst.html
https://phys.org/news/2010-04-nano-infused-filters-effective-scientists-catalyst.html
http://www.tcpdf.org

