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PROPIEDADES MECÁNICAS DEL HLEN

underlying bands in the graphite
spectrum. These bands are a result
of the different interlayer
interactions that occur at different
depths within the graphene.

Carbon Nanotubes:
Carbon nanotubes are essentially
rolled up graphene sheets that
have been sealed to form hollow
tubes. Single-wall carbon
nanotubes (SWCNT) are cylindrical tubes with a single
outer wall with diameters that are usually only 1 – 2 nm.
There are also double-wall carbon nanotubes (DWCNT)
which have a second layer of graphene wrapped around
an inner single-wall carbon nanotube. These are a subset
of the larger category of multi-wall carbon nanotubes
(MWCNT) that have many layers of graphene wrapped
around the core tube. Refer to Figures 8a and 8b. Due to
their unique mechanical, electrical and thermal properties,
carbon nanotubes are one of the most active areas in the
field of carbon nanotechnology today. 

The Raman spectrum of a SWCNT bears a lot of
similarity to graphene, which is not too surprising as it is
simply a rolled up sheet of graphene. Figure 9 shows us a
Raman spectrum of a SWCNT in which we can see well
defined G and G' bands as there were in graphene and
graphite. We also see a prominent band around 1350 cm-1.
This band is known as the D band. The D band originates
from a hybridized vibrational mode associated with
graphene edges and it indicates the presence of some
disorder to the graphene structure. This band is often
referred to as the disorder band or the defect band and its

intensity relative to that of the G
band is often used as a measure of the
quality with nanotubes. There is
another a series of bands appearing at
the low frequency end of the
spectrum known as Radial Breathing
Mode or RBM bands. The RBM
bands are unique to SWCNTs and as
their name suggests, correspond to
the expansion and contraction of the
tubes. The frequency of these bands
can be correlated to the diameter of
SWCNTs and they can provide
important information on their
aggregation state.

MWCNTs have very similar
spectra to those of SWCNTs, as is
apparent from Figure 10. The primary
differences are the lack of RBM modes
in MWCNTs and a much more
prominent D band in MWCNTs. The
RBM modes are not present because
the outer tubes restrict the breathing
mode. The more prominent D band in
MWCNTs is to be expected to a
certain extent given the multilayer
configuration and indicates more
disorder in the structure. Figure 10
compares the spectra of samples of
SWCNTs, DWCNTs, and MWCNTs.
Notice that the RBM mode completely
disappears as we go to a double-wall
tube and that the D bands and G'
bands get proportionately larger as
we add layers to the walls of the tubes. 

Figure 8a: Diagram depicting the structure of graphene and a SWCNT Figure 8b: Diagram depicting
the structure of a MWCNT

Graphene SWCNT

Figure 9: Raman spectrum of SWCNTs with prominent bands labeled

Figure 10: Comparison of Raman spectra of SWCNTs, DWCNTs, and MWCNTs
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PROPIEDADES TÉRMICAS DEL HLEN



PROPIEDADES MECÁNICAS DEL HLEN
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Ø El material se puede generar en diversos formatos:  en paneles 

listos para la construcción, en formato a mezclar, en conjunto 

con otras materiales (multipaneles), etc.

Ø Diferentes formulaciones/dosificaciones.

Ø Utilización de diversos áridos livianos naturales y artificiales.

Ø Estética igual a la del hormigón .

Ø Compatibilidad con otros productos de la industria.

Ø Hormigón de altísima resistencia mecánica.

Ø Se puede funcionalizar con otras NPs (actividad antimicrobiana, 

resistente a la corrosión, etc.) sin perder sus propiedades.

PRINCIPALES CARCATERÍSTICAS DE LA 
TECNOLOGÍA



Objetivo general: 

Generar un dopante a base de nanopartículas que mejore las propiedades mecánicas 
de materiales cementicios y construir un panel liviano estructural nanotecnológico

Objetivos específicos:

Ø Determinar las condiciones físico-químicas óptimas para la dispersión y 
estabilización de nanopartículas en solución acuosa.

Ø Evaluar las propiedades mecánicas de probetas cementicias en función de la 
concentración y composición del nanodopante.

Ø Evaluar el grado de impermeabilidad y la aparición de eflorescencias en 
probetas en función de la concentración y composición del nanodopante.

Ø Determinar los efectos físico-químicos producidos por el nanodopante.

Ø Determinar la composición, morfología y granulometría de los áridos livianos para 
mejorar la aislación térmica de un panel liviano estructural con nanodopante.

Ø Determinar las propiedades térmicas de panel liviano estructural.

Objetivos del Proyecto Fondef


