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Basic structure and Properties of CNTs
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— Rolled-up graphene

— Characterized by its roll-up
vectors (n,m)

Nanofluidics in carbon nanotubes
null, Volume 2, Issue 6, 2007, 22-29
http://dx.doi.org/10.1016/S1748-0132(07)70170-6




Basic structure and Properties of CNTs

o S e R
I IR
Ogfayativ i
AR
Se 87

— Rolled-up graphene

— Characterized by its roll-up
vectors (n,m)

— Atomic scale smoothness

Nanofluidics in carbon nanotubes
null, Volume 2, Issue 6, 2007, 22-29
http://dx.doi.org/10.1016/S1748-0132(07)70170-6




Basic structure and Properties of CNTs

— Rolled-up graphene

— Characterized by its roll-up
vectors (n,m)

— Atomic scale smoothness
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— Chemical vapor deposition
(CVD) is prefered production
method

Nanofluidics in carbon nanotubes
null, Volume 2, Issue 6, 2007, 22-29
http://dx.doi.org/10.1016/S1748-0132(07)70170-6




Simulation of water and gas in CNTs

Questions:
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Simulation of water and gas in CNTs

Questions:

~  How does the water behave inside the CNTs ( Navier-Stokes equation no
longer valid)
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Simulation of water and gas in CNTs

Questions:

~  How does the water behave inside the CNTs ( Navier-Stokes equation no
longer valid)

—  Does water enter the CNTs ( Graphene is hydrophobic!)

Molecular Dynamic Simulations !!!
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https://www.youtube.com/watch?v=9L-SfLwBbto

p

!

——

\
\
\
N
\
\

S |

e




Simulation of water and gas in CNTs
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THEORETICAL AND COMPUTATIONAL
BIOPHYSICS GROUP

NIH Center for Macromolecular Modeling and Bioinformatics
www.ks.uiuc.edu

presents

Water Channels in Cell Membranes

https://www.youtube.com/watch?v=GSi5-y6NHjY



Simulation of water and gas in CNTs
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Fabrication of CNT membranes

(a) Aligned CNT Arrray (b) Loose bulk CNTs
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Gas and water transport measurements

(b) (c)
5.0
4.0E+00
4.0 | 3.0 2.7E+00
100
3.0 1
20
2.0 |
10 w0
4.7E-02 1.3E-03 1.1E-01 4.4E-02
0.3 T T T T T 0.0 - - ji=—=——=o]
20 30 40 5 60 70 0.0 ‘ ‘
Molecular Weight (amu) PC DW calculated DW measured PC DW calculated  DW measured
Water flux Air flux

Nanofluidics in carbon nanotubes
null, Volume 2, Issue 6, 2007, 22-29
http://dx.doi.org/10.1016/S1748-0132(07)70170-6




Nanofiltration and ion exclusion

— Fast filters due to high
water transport

— Charging of the CNTs
leads to ion exclusion

----non-electrostatic
electrostatic

o=0

— Modification of the
CNTs ends

-
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Thanks to your
attention

\ » Questions???



