
Carbon Nanotubes - CNTs
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SWCNTs – Single Wall Carbon Nanotubes
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Carbon Nanotubes - Growth
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Carbon Nanotubes
– Building Principles
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Carbon Nanotubes – Building Principle
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Carbon Nanotubes – Building Principle

E
T

IC
U

M
U

M
 H

E
LV

E
&

 C
O

LL
E

G
IU

Z
Ü

R
IC

H
 &

S
P

E
R

  
E

T
H

 
R

. N
E

S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

6



Carbon Nanotubes – Building Principle
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Carbon Nanotubes – Building Principle

E
T

IC
U

M
U

M
 H

E
LV

E
&

 C
O

LL
E

G
IU

Z
Ü

R
IC

H
 &

S
P

E
R

  
E

T
H

 
R

. N
E

S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

8



Carbon Nanotubes – Building Principles
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Dynamics of C-NTs
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Strength of 
CNTs
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Carbon Nanotubes Models
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Strength of CNTs
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SWCNT – Plastic Deformation
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Carbon Nanotubes 
http://www.pa.msu. edu/cmp/csc/nanotube.hmtl
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Next Generation Aerospace Material ??
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Self Similar Helical Modeling
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Self-Similar Scales
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Self-Similar Scales
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Self-Similar Properties
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C-Nanotubes - Forms
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Multiwalled Carbon Nanotubes 
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C-Nanotubes – Multiwall Connections
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Helices, Springs, Actuators 
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Other new CNTs ?
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Building Faults, Properties, Electronics
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Low Temperature Syntheses of CNTs and Other 
C Nanoparticles
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Carbons – All Pasta and Infinite Set ?
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Low Temperature Syntheses of CNTs 
and Other C Nanoparticles

E
T

IC
U

M
and Other C Nanoparticles

Fi h b  

U
M

 H
E

LV
E Fish bone 

structures

&
 C

O
LL

E
G

IU
Z

Ü
R

IC
H

 &
S

P
E

R
  

E
T

H
 

R
. N

E
S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

29

Low Temperature Syntheses of CNTs 
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Cones, Bamboos etc. A. Ivantchenko, R. Nesper
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Storage in CNTs
In a  recent work of Baker and Rogriguez [1] indicate a very large specific hydrogen storage capacity in 

b t b (CNT` ) d i h i b t i l Y t th lt h t b fi d b
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carbon nanotubes (CNT`s) and in herringbone materials. Yet, these results have not been confirmed by 
any research group in the world [1,2,3,6,7,8], but nevertheless they gave rise to enhanced activity in the field 
of carbon-based hydrogen storage on the theoretical and on the experimental side. 
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H2 – Storage in C-NTs ? 
wrong !!
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Catalyst Patterning for Growth of CNTs

E
T

IC
U

M
U

M
 H

E
LV

E
&

 C
O

LL
E

G
IU

Z
Ü

R
IC

H
 &

S
P

E
R

  
E

T
H

 
R

. N
E

S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

34



Hierarchical Order – Aggregations 
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Hierarchical Order – Carpets Predefined
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Hierarchical Order – Carpets etc.
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Fullerene Nanotube Switch
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Filling of Carbon Nanotubes 
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Valence & 
conduction bands
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Applications of CNTs - Thermocouple
E

T
IC

U
M

U
M

 H
E

LV
E

&
 C

O
LL

E
G

IU
Z

Ü
R

IC
H

 &
S

P
E

R
  

E
T

H
 

R
. N

E
S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

41

Tube-in-Tube

E
T

IC
U

M
U

M
 H

E
LV

E
&

 C
O

LL
E

G
IU

Z
Ü

R
IC

H
 &

EF

S
P

E
R

  
E

T
H

 

EF

EF

R
. N

E
S

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

42



Field Emission Displays
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(C)NT-Applications Conductor
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C-NT Sensor •gases
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Next Generation Aerospace Material
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Self Similar Helical Modeling
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Self-Similar Scales
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Self-Similar Scales
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Self-Similar Properties
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New Carbons ?
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Derivates of Graphite
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Exfoliate Graphite Intercalation Compounds?
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Heterographites  
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GraphiteGraphite--related Superconductorsrelated Superconductors
E

T
IC

U
M

TheThe superconductingsuperconducting materialsmaterials demonstratedemonstrate aa zerozero electricalelectrical resistivityresistivity inin aa
certaincertain rangerange ofof temperaturetemperature currentcurrent andand magneticmagnetic fieldfield

U
M

 H
E

LV
E certaincertain rangerange ofof temperature,temperature, currentcurrent andand magneticmagnetic fieldfield..

TheirTheir maximummaximum valuesvalues areare calledcalled::

&
 C

O
LL

E
G

IU

criticalcritical temperaturetemperature (T(TCC))

criticalcritical currentcurrent densitydensity (J(JCC))

Z
Ü

R
IC

H
 &

yy (( CC))

criticalcritical magneticmagnetic fieldfield (H(HCC))

S
P

E
R

  
E

T
H

 

MgB2 Cax-graphite

MgB2C2 Ybx-graphite

R
. N

E
S LiBC                „Li0.5BC“     Tc=90K

AlB2

27.10.2008 R. Nesper Oslo Lectures 
Nanochemistry UIO 

55

Superconductivity Superconductivity -- MgBMgB22 vsvs LiBCLiBC and MgBand MgB22CC22
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MgB2 and its Analoga Wire Preparation ?
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[B=B=B=B=]

J.M. Reinoso, F. Ottinger, M. Wörle, R. Nesper, 
Method for producing a super-conducting 
material made of MgB2, Patent No 
WO0207149909/2002
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Morphologie Preserving  TransformationMorphologie Preserving  Transformation
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Preparing  Wires and RodsPreparing  Wires and Rods
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does not   react 
completely

- The resulting 
coating is highly 
porous

- Formation of oxidic
layer can occur between
the wire and the coating
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Magnetic Measurements
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Heterographites –
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Chaoite – Substitute ?
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