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Water droplets shape graphene nanostructures 

December 17, 2009 

A single-atom-thick sheet of carbon, like those seen in pencil marks -- offers great potential for 
new types of nanoscale devices, if a good way can be found to mold the material into desired 
shapes.  
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Chemists at the University of Illinois at Chicago say it's possible, reporting that graphene can become 
quite pliable using only a nanodroplet of water to do the job. 

"Up until now, it wasn't thought we could controllably fold these structures," said Petr Král, assistant 
professor of chemistry at UIC. "But now we know how to shape graphene by using weak forces between 
nanodroplets carefully positioned on graphene sheets." 

Král and two of his graduate students described the process in a recent article in Nano Letters, which is 
highlighted in Nature's "news and views" section Dec. 17. 

Engineers already cut graphene into narrow ribbons and other shapes, expanding the set of carboneous 
systems such as fullerenes, carbon nanotubes and nano-diamonds. Using computer simulations, Král 
showed that weak molecular interactions called van der Waals forces between water nanodroplets and 
graphene can shape it into a wide variety of forms, without the water and graphene chemically binding. 

"Depending on the size of the water droplet and the shape and size of graphene flake used, we can fold it 
in different shapes for various applications," said Král. "It's similar to the way proteins are folded in 
biological cells with the help of chaperone proteins."
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Král and his students discovered they could use water droplets to roll, bend, slide and shape graphene 
into different complex structures such as capsules, sandwiches, knots and rings -- all potential building 
blocks of nanodevices with unique mechanical, electrical or optical properties. By using special 
techniques like atomic force microscopy and carefully guided microscopic needles, water droplets and 
other materials can be carefully positioned on graphene to shape it into desired forms, he says. 

Král's laboratory is studying potential uses of nanoscale graphene, such as ways to coat it with 
phospholipid molecules that would allow it to become part of biological cell membranes where it might 
perform specific functions. His lab is also designing graphene sheet nanoscale pores that allow the 
building of novel ion and molecular separation membranes for use in desalination and other 
applications. 

While the materials he works with are inorganic, Král sees a growing trend to developing hybrid 
multifunctional systems that combine inorganic nanostructures with biological cellular systems. 

"We're trying to detect signals from the biological world or pass signals to the biological world," he said. 
"In the future, perhaps proteins will evolve to interact with inorganic systems. It's a way of evolution to 
form a new interface, or hybrid system, working together on novel functions." 

Provided by University of Illinois at Chicago (news : web) 
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In an advance that could help ease health and environmental concerns about the emerging 
nanotechnology industry, scientists are reporting development of technology for changing the behavior 
of nanoparticles ... 
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(PhysOrg.com) -- Scientists at Berkeley Lab's Molecular Foundry imaged the growth of protein-studded 
mineral surfaces with unprecedented resolution and provided a glimpse into how living systems 
engineer key ... 
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A team led by Yale University researchers has used nanosensors to measure cancer biomarkers in whole 
blood for the first time. Their findings, which appear December 13 in the advanced online publication 
of ... 

 
Thermochemical nanolithography now allows multiple chemicals on a chip 

Nanotechnology / Nanophysics 

 Dec 16, 2009 |  4.5 / 5 (4) |  0  

(PhysOrg.com) -- Scientists at Georgia Tech have developed a nanolithographic technique that can 
produce high-resolution patterns of at least three different chemicals on a single chip at writing speeds 
of ... 
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Johns Hopkins biomedical engineers, working with colleagues in Korea, have produced a 
laboratory chip with nanoscopic grooves and ridges capable of growing cardiac tissue that 

more closely resembles natural ... 

 


New Study of Meteorite Provides More Evidence for Ancient Life on Mars 

Space & Earth / Space Exploration  
 56 minutes ago |  5 / 5 (3) |  1   



Supermarket robot to help the elderly (w/ Video) 

Electronics / Robotics  
 20 minutes ago |  not rated yet |  0   

 Government to award stimulus funds for broadband 

Technology / Telecom  
 42 minutes ago |  not rated yet |  0   



Japan mines toxic e-waste for precious materials 

Space & Earth / Environment  
 20 minutes ago |  not rated yet |  0   

 Major breakthrough may pave the way for therapeutic vaccines 

Page 6 of 9Water droplets shape graphene nanostructures

12/17/2009http://www.physorg.com/news180256587.html



Medicine & Health / Research  
 40 minutes ago |  not rated yet |  0   



Raytheon turns iPhones into battlefield tools 

Technology / Software  
 9 minutes ago |  not rated yet |  0   



Bing and Google gaining at Yahoo!'s expense: comScore 

Technology / Internet  
 32 minutes ago |  not rated yet |  0   



Google adds new media partners to 'Fast Flip' 

Technology / Internet  
 28 minutes ago |  not rated yet |  0   

 Umbilical cord could be new source of plentiful stem cells, researchers say 

Biology / Biotechnology  
 15 seconds ago |  not rated yet |  0   



Almost two-thirds of pregnant women believe they are regularly exposed to physical risk at 
work 

Medicine & Health / Health  
 10 minutes ago |  not rated yet |  0   

 
 
PhysOrg Account  

 Register  
 Sign In  
 Newsletter  
 Favorites  
 Activity  
 PM  
 My News  

 Feature Stories  
 Weblog  
 Archive  

 Video  
 Free Magazines  
 Free White Papers  

Page 7 of 9Water droplets shape graphene nanostructures

12/17/2009http://www.physorg.com/news180256587.html



   

   

   

   

   

  

 news feed by category  
 ▼ Quick Navigation ▼  

 Nanotechnology News 

Bio & Medicine - Nanophysics - Nanomaterials 
 Physics News 

General Physics - Condensed Matter - Optics & Photonics - Superconductivity - Plasma 
Physics - Soft Matter - Quantum Physics 

 Space & Earth News 

Earth Sciences - Astronomy - Environment - Space Exploration 
 Electronics News 

Consumer & Gadgets - Hardware - Robotics 
 Technology News 

Internet - Software - Business - Engineering - Semiconductors - Other - Telecom - Energy - 
Computer Sciences - Hi Tech 

 Chemistry News 

Biochemistry - Polymers - Analytical Chemistry - Materials Science - Other 
 Biology News 

 advanced search search Go

   email Subscribe

Page 8 of 9Water droplets shape graphene nanostructures

12/17/2009http://www.physorg.com/news180256587.html



Plants & Animals - Evolution - Ecology - Cell & Microbiology - Biotechnology - Other
 Medicine & Health News 

Psychology & Psychiatry - Research - Medications - Cancer - Genetics - HIV & AIDS - 
Diseases - Other - Health - Neuroscience 

 Other Sciences News 

Mathematics - Archaeology & Fossils - Other - Social Sciences - Economics  

 top  
 Home  
 Help  
 What's new  
 About us  
 Partners  
 Search  
 PDA version  
 Contact us  
 RSS feeds  

© PhysOrg.com 2003-2009    Privacy Policy | Terms of Use

Page 9 of 9Water droplets shape graphene nanostructures

12/17/2009http://www.physorg.com/news180256587.html


