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The JSC Carbon Nanotube Project is an on-going collaborative effort in nanotechnology. This newsletter is to inform the scientific community of developments in the project and their potential for innovations in the space program.  

Visit the JSC Carbon Nanotube Project site at http://mmptdpublic.jsc.nasa.gov/jscnano/ or contact Brad Files at brad.files@jsc.nasa.gov for more information.
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NanoSpace2001 Conference

The upcoming NanoSpace2001 Conference is only a couple of weeks away, March 13th-16th at Moody Gardens in Galveston, Texas.  This year’s endeavor will be expanded from the 3 previous annual conferences, with new symposia in Risk Assessment and Technology Transfer being added to the Space Applications and Biotechnology tracks.  NanoSpace2000 was considered a great success, especially due to the new push in the area of nanobiotechnology.  This conference is meant to be a forum to promote collaboration between government, academia, and industry for the purpose of advancing nanotechnology.  For more information on the conference or for registration, contact Tom Nicodemus at nicodemus@systems.org or visit http://www.nanospace.systems.org/.

Nanotube Length Measurements

A recent project in the nanotube group at JSC has focused on trying to determine the length of nanotubes as they are produced.  Single wall tubes are found in bundles when removed from the production system.  Each of these bundles, or “ropes”, can be followed in this image for tens of microns, but the lengths of the individual tubes could never before be measured.  An ingenious idea from Sivaram Arepalli and Pasha Nikolaev was implemented with the help of William Holmes in the Building 222 laser nanotube production lab.  Small quartz flats were placed at various distances from the nanotube target.  Next the lasers were turned on for about half a second, resulting in small numbers of individual tubes getting placed on the quartz.  At longer times the tubes all become ropes and these measurements would not be possible.  These first measurements of individual nanotube lengths will be published in the March 5th issue of Applied Physics Letters.  Length of nanotubes is an important piece of information for the mechanics of nanotube composites due to the necessity of high aspect ratio fibers.

Nanotube Production Advances at Rice University

Members of Nobel Prize winner Rick Smalley’s research group at Rice University have recently made advances in continuous production of single wall carbon nanotubes.  As a part of the NASA-Rice collaboration, development of a High Pressure Carbon Monoxide (HiPco) reactor has resulted in recent runs lasting longer than a week at a time, producing about 25 grams per day.  Running at about 30 atmospheres of carbon monoxide and close to 1000 degrees Celsius, components in the reactor must be extremely robust and designed for the extreme environmental conditions.  NASA will benefit greatly from this production, as the terms of the agreement state that the tubes from the reactor will be used for NASA uses and will be distributed among the centers.  Rice has also come up with a method to purify the raw material, since about 4 atomic percent of the product is iron and an unknown percentage is amorphous or graphitic carbon.  The nanotube efforts at Rice have now spun off a company, Carbon Nanotechnologies Inc. (CNI) where HiPco tubes can be purchased commercially for $500/gram.

In-Situ Measurement of Load Transfer in Nanotube Composites
In collaboration with the Institute of Space Systems Operations (ISSO) and the Texas Center for Superconductivity at the University of Houston, the JSC team has performed experiments using a stressing stage in a Raman spectroscope to monitor load transfer in nanotube composite materials.  Victor Hadjiev, as a part of the ISSO program, has optimized methods to study stress and strain of nanotubes using polarized spectroscopy to separate the three dimensions.  This will become a standard test for our nanotube composites, to be run along with traditional tensile testing.  At the nanoscopic level, this Raman work can differentiate between load transfer issues and other more generic composite processing issues.

New JSC Project in Thermal Materials with Nanotubes

Brian Mayeaux has received funding to begin a project applying the extraordinary thermal conductivity of individual nanotubes to macroscopic uses.  Carbon nanotubes offer the potential of thermal conductivity as high as diamond, the highest known thermal conductor, along their axis.  In the transverse direction, the conductivity is four orders of magnitude lower, offering the possibility of efficiently directing heat out of a specific system or location.  This is an ambitious project, seeing that few research groups are currently pursuing this property of nanotubes.  However, our group sees this as an opportunity to partner with various JSC organizations.
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