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Dimensions  
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Electronic states  
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HRTEM Characterization 

TEM image formation  

• HRTEM (Coherent image formation) 

• HAADF-HR (Incoherence formation) 

• Diffraction 

• ADF-TDS 

• Electron Holography 

• EELS 
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BF/DF Imaging 
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HRTEM  IMAGES 

Coherence Image: Conventional TEM Incoherence Image: Z-Contrast 
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Contrast Transfer 

Function  
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Transfer Contrast Function 
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Coherence atomic high resolution 

transmission electron  microscopy images 
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5 nm 
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Bismuth  nanoparticles 
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MoS2 
NANOTUBES 
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Nanoporous Al2O3 

templates 
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Palladium 

Based 

Hydrogen 

Nanosensors 

http://www.powerpointstyles.com/


Free Powerpoint Templates 
Page 21 

ALUMINA TEMPLATES 

2Al + 3H2SO4            Al2O3 + 3H2    + 3SO3 
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ALUMINA TEMPLATES 
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Al2O3 TEMPLATES SEM 
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Al2O3 
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DESCOMPOSICIÓN TÉRMICA 

Precursor + 
Solvent 

Alumina Template 

solvent evaporation 

Tubular furnace + 
Gas flow 

Thermal decomposition 
precursor 

Remove the 
template 
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FURNACE SYSTEM  
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Before thermal treatment 
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MoS2 NANOTUBES 

PRECURSOR Ammonium 
Tetratiomolybdate 
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MoS2 NANOTUBES MORPHOLOGY 
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ELECTRON DIFFRACTION PATTERN 
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nanotube(671,1342) wide: 22, lenght:28 

Energy: 
-139535 Kev 

MoS2  SIMULATION 
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MoS2 TWISTED NANOTUBES  
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Stable model, torsion effect is present. 

Another view of the same model. 

Energy: 
-144613 Kev 

MoS2  SIMULATION 

http://www.powerpointstyles.com/


Free Powerpoint Templates 
Page 35 

MOIRÉ's DOMAINS  
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COAXIAL 
MoS2 + C 
NANOTUBES 
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AFTER THERMAL TREATMENT 
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MoS2 + C   NANOTUBES 
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MoS2 + C   NANOTUBES 

PRECURSORS 
1. AMMONIUM 

TETRATIOMOLYBDATE 
2. PROPYLENE GAS 
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Nanotubos coaxiales 
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MoS2 + C    SIMULATION 
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MoS2 + C NANOTUBES 
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MoS2 + C    SIMULATION 
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ELECTRON DIFFRACTION PATTERN 
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Incoherence atomic high resolution 

scanning transmission electron  

microscopy images 
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Monitor 

SE Detector 
  Probe Lens 

    Scannning Coil 

Electron Gun 

  Thin Sample 

Z Contrast (Dark Field)  

Detector 

Phase Contrast  (Bright Field) 

Detector 

STEM : HAADF 
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12 cm = L 

BF ADF 
HAADF 

5mr 

20mr 

 40mr 

Three different detectors  

•BF 

•ADF 

•HAADF 

•Low Camera length L  
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RUTHERFORD SCATTERING 

  Ij

 
G = k Z
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Dopant Imagin 
HAADF 

HAADF STEM Image Z Si= 14 

 

Z Sb= 51 
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Bimetallic nanoparticles: 

alloys Vs.  Core/shell 

Cu/Au System 

ZCu = 29 

ZAu = 79 
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Nanotubes doped with S 

• Thermal Chemical Vapor Deposition 

(CVD)  

 

 

 

 

Thermal decomposition of organometalic 
precursors in controled atmosphere.  

Solution of Fe(NO3).9H2O in ethanol  

CS2 source of S and C 
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a) b) 

Nanotubes doped with S 
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0.36 nm 

c) d) 

Nanotubes doped with S 
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c) d) 

Nanotubes doped with S 

Z C = 6 

Z S = 16 
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Polymers and Soft 

Matter 
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(a) Nylon 6 (b) Nylon 6 nanocomposite (5% clay) 

  
 

Fire Retardation in Plastics   

Flammability and thermal stability studies of polymer 

layered silicate (clay) nanocomposites  

Source: IWGN  (1999/09), Gilman 

1999  
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Au nanoparticles Bio-reduction by 

an alive alfalfa plant 
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Au nanoparticles bio-reduction by 

avena biomass. 

Journal of Nanoparticle Research, 6, 4, 

377-382. 2004  
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Gatan Image Filter   
EELS 
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1. Plasmons 
– vibration of an electron gas 
– corresponding quasi particles: 
plasmons 
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c) d) 
Carbon map Sulfur map 

Nanotubes doped with S 
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