g ofisenyg o por técnicas de
A .',j._'";f.e\,",’.-"' ,w C0p|a e|eCtrQn|C

TransmisiQg

:‘ L '

/!A
5 \
L Q
@

.' ." F 4
‘A

A AFTHL ”gt! .



http://www.powerpointstyles.com/
http://www.powerpointstyles.com/

Dimensions

= Nanoscale materials:
Nanometer-sized entities (particles, clusters, grains, etc.) with

unique new properties

= Nanophase materials:
“conventional” materials with nanometer-sized clusters, particles,

crystallites, etc. to improve the overall ‘macroscopic’ performance

# Dimension (modulation dimensionality):
0D 1D 2D 3D

nanoparticles nanotubes/wires nanolayers nanophase materials

P
&
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d(E) = Density of states
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HRTEM Characterization

TEM image formation

| « HRTEM (Coherent image formation)
HAADF-HR (Incoherence formation)
Diffraction

ADF-TDS

Electron Holography

MEELS
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Secondary Electrons (SE)

X-rays/Auger: Image
Chemistry
CL: Backscattered Electrons(BSE)
Light Image
L
DR 50 t00am
T Specimen Current/Heat

g' a
E I A Diffraction:

Structure/Crystallography

H DS: BF/DF Imaging

: i -contrast E+/-AE:
i Electronic Structure
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HRTEM IMAGES

8rence Image: Conventional TEM
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Incoherence Image: Z-Contrast
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Relative contrast

perfect optics

bad
optics

real optics

negative contrast

C B L

Spatial frequency

perfect normal bad ne
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Contrast Transfer
Function

Probe

Zone axis crystal

©

Scherzer

Object Transfer Function
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0 0 0. 0. 1 | -
Spatial Frequency (A™)

Spatial Frequency (A™")

Page 9


http://www.powerpointstyles.com/

Page 10



http://www.powerpointstyles.com/

-
O
=
=

@)

7

(D)

-
L
.
L
©
&
@)
i
M
)]
O
-
(V)
 —
)
L
@)
O



http://www.powerpointstyles.com/



http://www.powerpointstyles.com/



http://www.powerpointstyles.com/

TWINNING
PLANES™

1dny Jo sgpoiuedouep dlerswig

Page 14


http://www.powerpointstyles.com/



http://www.powerpointstyles.com/

Bismuth nanoparticles
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| Sintesis y estudio de
temas Unidimensionales
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Nanoporous Al,O,
templates

X \.
\

\\ \
high-speed electrodeposition
veeeee e s nanocrystals for
physical confinement
chemical catalysis
surface functionalization

KT '%-,,’ Page 19
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Nanotube Sensors

(b)

o
T
1 ]

Pd Hydride

grovorerororoeoy,
4
Yyt

e

Without Hydrogen With Hydrogen

Operating Mechanism: Resistance changes due to the
formation of palladium hydride in the presence of hydrogen

Palladium
Nanotube Fabrication: Atomic layer deposition (ALD)
method will be used to deposit palladium on the walls of y r O g ( ! n

nanopores in anodic aluminum oxide (AAO) membrane
(a) Nanopore arrays in AAO membrane, (b) Schematic

illustration for atomic layer deposition (ALD) process. N an O S e n S O rS

e WY s

U@

Equivalent Circuits of the sensors

P
R ——

SLINN DA wecoee

—— e ————————

Short diffusion distance: High speed
Large number of nanotubes: High signal/noise ratio
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solvent evaporation

Tubular furnace +
Gas flow

|
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Tube Axis

(002)

(100)

(110)
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Nanotubos coaxiales

\
Intercalated ||
carbon

sheets

Inner
carbon tubes

Figure 2. Schematic diagram of a coaxial intercalated MoS;—C
nanotube with a pure graphite phase inside.
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Incoherence atomic high resolution
scanning transmission electron
mIcroscopy images
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STEM : HAADF

Electron Gun

SE Detector

&

Probe Lens

(O Scannning Coll

Thin Sample

Z Contrast (Dark Field)
Detector
-

Monitor

Phase Contrast (Bright Field)
Detector
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Three different detectors
*BF

*ADF

*HAADF

Low Camera length L
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Praobe

Zone axis crystal

Bright Field Detectoge,-'

Scherzer

biect Transfer Function,
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Spatial Frequency (A7) Spatial Frequency (A7’

Contrast Transfer Function
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Dopant Imagin

w—1 M Sb;ci.oged Si Undoped Si

Zg=14 HAADF STEM Image

7 b= 51 Page 51
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Bimetallic nanoparticles:
alloys Vs. Core/shell
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Thermal decomposition of organometalic
precursors in controled atmosphere.

Solution of Fe(NO3).9H20 In ethanol
iR CS, source of S and C
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Nanotubes doped with S
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Nanotubes doped with S
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Polymers and Soft
Matter
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Fire Retardation In Plastics

< Flammalbility and thermal stability studies of polymer
layered silicate (clay) nanocomposites

Source: IWGN (1999/09), Giman  Page 58
1999
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Electron Beam

Specimen

Entrance
Aperture

Magnetic prism

Intensity

EELS Spectrum EFTEM Image

)
'.n .‘3"‘ v

Energy loss (eV)

\

Energy Selecting Lens Amay CCD Camera
Slit
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Sulfur map
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