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Carbon Nanotubes
Single-wall

Multi-wall
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• Hollow Graphite Tubes
– Strong, Light & Flexible
– Conduct Electricity & Heat
– Chemistry of Carbon

• Nanoscale Diameter
– Huge Surface Area
– Molecular Scale Interactions

• High Aspect Ratio
– Low Percolation Level
– Robust Networks



Carbon Nanotubes
Single-wall

Multi-wall
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Multi-wall
$0.05 - $0.50/g

$0.50 - $50/g

Single-wall
$50 - $2,500/g

10-20 +nm

7 nm

1-2 nm
Specialty 

Multi-wall



Leading Manufacturer 
Single-wall  & Specialty Multi-wall CNTs

2010

North American Technology 
Innovation Award for Best 

Practices in the Field of CNTs

“Best Practices” 

“The Standard” 
2009

Standard Reference 
Material for CNTsLarge Scale Production

2008

Norman, OK

2001

Founded
Dr. Resasco
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http://www.frost.com/prod/servlet/frost-home.pag�
http://www.google.com/imgres?imgurl=http://www.ou.edu/cas/psc/OU-logo.jpg&imgrefurl=http://www.ou.edu/cas/psc/gradprogcover.html&usg=__MpZtGhovuklnBRK5A8O4G3DjFzc=&h=546&w=397&sz=13&hl=en&start=6&itbs=1&tbnid=7GU9FGrdqtgQdM:&tbnh=133&tbnw=97&prev=/images?q=OU+logo&hl=en&sa=G&gbv=2&tbs=isch:1�


Fluidized Bed
(Inherently Scalable)

gas

Uniform 
Heat and 

Mass 
Transfer
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Proprietary Catalyst
(Selective Synthesis)

SWCNT

Catalyst

Fluidized Bed
(Inherently Scalable)

Uniform 
Heat and 

Mass 
Transfer

CoMoCAT® process

23 patents 
issued
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Economies of Scale

0.001

0.01

0.1

1

10

100

1000

10000

100000

1000000

2001 2005 2009 2012

  

mg

g

kg

ton

10X Cost 
Reduction
(Realized)

10X Cost 
Reduction
(Expected)

Production Scale (g/day)

7



CNT Ink

* Patents pending
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V2V™ Ink Technology*

CNTs can be printed using Standard 
Industrial Printing Equipment 



* Patents pending
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V2V™ Ink Technology*

20 cc 
Syringe

1 liter 
Bottles

Screen 
Printing

R2R
Coating



“Tailor Tubes” for Target Applications

Single-wall SMW™

Coatings Composites

Deliver “Total Product Solutions”
Product Forms that are Easy and Safe to Use.

Collaboration with Alliance Partners and Customers. 10

Business Model

SG65
SG76

CG100
CG200
& more



“Brewer Science and 
Southwest NanoTechnologies 
Announce $6.5 Million NIST 

TIP Award”

High Quality, Low Cost 
Semiconducting & 
Metallic Enriched 

CNT Inks 
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CNT Inks Collaboration
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Commercialization

Coatings Composites

Three 
Examples:

Printed 
LED 

Lighting
CNT Ink

Bridges
CNT Fabric

Li-ion 
Batteries

CNT 
Nanocomposite 

Paste
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Printed Electronics

LED Lighting Displays Solar TFTs RFID Sensors



Wafer

LED 
Ink

* Courtesy of SWeNT Collaboration Partner

25 µm
LEDs
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Printed LED Lighting

Paper Substrate
Bottom Electrode

Top Electrode

Light Shift Layer

Topcoat

Light

CNT Ink 
Opportunity



* Courtesy of SWeNT Collaboration Partner

Printed Blue 
LEDs*

Printed LEDs 
with Phosphor 
Shift to White*
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Prototype LED Lights



Li-ion Battery Requirements (DOE)

New Electrode Materials Needed  CNTs

Li-ion Battery Market
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Li-ion Batteries

Hybrid Electric Vehicles



CNT Enhanced Cathodes
Why SMW™ CNTs are preferred? 

99.9% PurityTube Structure
Small dia., Few walls, High L/D

Dave = 7 nm
# walls = 3 ~ 6
L/D > 1,000

Low Defects, Easy to Disperse, Scalability, Low Cost.
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CNT Enhanced Cathodes
Promising Initial Results
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Woven

Non-
Woven

Conductive!

nanoPly™ CNT Fabrics
Structural Sensors for FRP Composites
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Girder wrapped with FRP 
Composite containing 
nanoPly™ CNT Fabric

January  2010

Bridge Repair
Structural Sensors for FRP Composites

Lafayette, LA



Thank you

Q&A
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