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Dear Colleagues,

From the very beginning the Annual Conference of the Sociedad Mexicana de Ciencia y Tecnologia de
Superficies y Materiales (SMCTSM, Mexican Society of Science and Technology of Surfaces and Materials)
has been an important forum used by the Mexican scientific community for the discussion of scientific

and technological topics related to research in the areas of surface and materials science.

In this occasion due the sanitary emergency that we are well aware for first time we implemented a full
virtual meeting, and we congratulated of having received an enormous support from all the members of

the SMCTSM which made the XIlI-ICSMV possible.

The scientific program of the Conference is divided into plenary conferences, short courses and the
different symposia with oral and poster contributions. Additionally, to the scientific program, there is a
symposium of Science Divulgation which is a traditional forum for the bringing together of students and

the general public with the work undertaken and developed within our Society.

We hope that the efforts of the organizing committee, sponsors and colleagues will result in an interesting
friendly meeting, providing the opportunity for closer and new interactions between researchers coming

from the diverse institutions.

The XIII ICSMV
Organizing Committee SMCTSM

October 2020
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HUSAM N. ALSHAREEF

Professor, Material Science and Engineering
King Abdullah University of Science and Technology

web:
https://www.kaust.edu.sa/en/study/faculty/husam-n-
alshareef

Talk: MXenes for Electronic and Sensing Applications

This talk will focus on the device applications of MXenes and MXene-derived functional
materials. Our group has been developing device concepts that capitalize on the rich and
promising properties of MXenes. For example, the excellent electrical conductivity of MXenes
makes them good candidates as contact materials electronics (printed, wearable, and
stretchable electronics) both as local and global contacts. We have demonstrated that MXenes
can be used as electrical contacts in thin-film electronics, CMOS devices, quantum-dot
transistors, LEDs, and solar cells. The plasmonic properties of MXenes can be used to develop
broad-band plasmonic photodetectors working in the visible range. Capitalizing on the
abundant surface charges of MXenes, we have developed conducting MXene-polymer
hydrogels with unique (skin-like) sensing capabilities that outperform existing hydrogel
sensors. These hydrogels could detect magnitude and sign of stress, speed, facial expression,
touch, and sound. The hydrogel could also harvest energy from ultrasound, which can be stored

or coupled to power other devices.
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Further, we have developed a new direction in MXene transformations, where the 2D nature of
MXenes is leveraged to make high-performance functional materials. For example, highly-
textured ferroelectric crystals, piezoelectric crystals, and piezoluminescent crystals were
fabricated. Besides, 2D metal-organic frameworks and their thin films were made using MXene
as metal source resulting in highly-texture MOF thin films at the wafer scale. These films have
several useful device applications. These and other recent developments in our group will be

discussed.

BIO

Husam Alshareef is a Processor of Materials Science and Engineering at King Abdullah
University of Science and Technology (KAUST). He obtained his PhD at NC State University in
1996 followed by a post-doctoral Fellowship at Sandia National Laboratory, USA. He then
embarked on a 10-year career in the semiconductor industry, holding positions at Micron
Technology and Texas Instruments. There he worked on developing new materials and
processes for the microelectronics industry. In 2009 he joined KAUST, where he initiated an
active research group focusing on energy storage and electronics. He has won the UNDP
Undergraduate Fellowship, Seth Sprague Physics Award, NC State Dean’s Fellowship, U.S.
Department of Education Electronic Materials Fellowship, the SEMATECH Corporate Excellence
Award (2006), two Dow Sustainability Awards (2011) and (2014), AH Shoman Award for
Excellence in Energy Research (2016), KAUST Distinguished Teaching Award (2018), and the
Kuwait Prize for Sustainable and Clean Technologies (2018). He is a Fellow of the American
Physical Society, a Fellow of the Royal Society of Chemistry, IEEE Distinguished Lecturer in

Nanotechnology. He is a Clarivate Analytics Highly Cited Researcher in Materials Science.
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ERIKA FUENTES FERNANDEZ

Research and Development Engineer

QORVO, Inc.

Talk: Materials Science in Telecommunications

BIO

Erika Fuentes-Fernandez is currently a BAW R&D Engineer at Qorvo. She obtained a Ph.D. in
Materials Science and Engineering from the University of Texas at Dallas in 2013 and a B.S. in
Chemistry from the Autonomous University of Coahuila, Mexico in 2008. During her Ph.D., Erika
focused on the synthesis and characterization of piezoelectric materials as well as device
fabrication and testing for harvesting and sensor applications. After joining R&D team in Qorvo,

she centered her research in next generation radio frequency filters for telecommunication
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applications. Her research interests include materials and devices for micro and nano
electromechanical systems (MEMS/NEMS), energy and sensors applications, and sustainable
devices. Erika is actively involved on synergistic activities and programs on science, technology,
engineering, and math (STEM) fields, mainly supporting minorities and internationals students.
Programs she is currently involved are, Materials Research Society (MRS)- Academic Affairs

department as well as, co-Founder of Mexican Talent Network (RTM) Dallas Chapter.
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OLIVIA A. GRAEVE

Professor, Departamento de Ingenieria Mecanica y

Aeroespacial
University of California, San Diego

http://graeve.ucsd.edu

Talk: Materials for Space Environments: What will it
take to colonize other planets?

The idea of living on Mars or the Moon has been a staple of science fiction since the 19th
century. The justification is that we need to go there if we want to create a backup location for
humanity, in the event that life on Earth becomes untenable due to issues like climate
change. We could also go there to search for additional resources such as water or precious
metals. However, if this sci-fi dream were to ever become reality, what would it be like to
actually live there? Conditions make living on Mars extremely challenging. In particular,
materials needed for such extreme environments need to be discovered and designed. In this
talk, we will present an overview and current research on carbide and boride materials for
potential uses at extreme environments, including ultra-high and ultra-low temperatures,
impact, and radiation. High-entropy carbides and hexaborides will be a particular focus of

attention.
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BIO

Olivia Graeve is Professor of Engineering and Materials Science in the Department of
Mechanical and Aerospace Engineering at UC San Diego, where she has been working since
2012. She received the title of Structural Engineer from the University of California San Diego,
in 1995 and a PhD in Science and Materials Engineering from the University of California Davis,

in 2001.

Olivia has received several prestigious awards. In 2014, she was named to the Tijuana Walk of
Fame. He has also received several awards. Recently, she has been named Corresponding
Member of the Academia de Ingenieria de México (2016), Corresponding Member of the
Académica Mexicana de Ciencias (2019) and Fellow of the Sociedad de Ceramicos (2017). In
May 2017, Forbes magazine named her one of the 100 Most Powerful Women in Mexico and in
August 2020 she was recognized with the PAESMEM Presidential Award for her work in
promoting engineering among Latino students. Olivia is internationally recognized for her work

in the area of materials in extreme environments.
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DANIEL LOPEZ

Professor, Electrical Engineering and Materials

Research Institute
Penn State University

https://www.eecs.psu.edu/departments/directory-

detail-g.aspx?q=0vI5064

Talk: A perspective on the future of nanomechanical
systems: embracing nonlinearity, thermal
fluctuations, and kirigami-inspired manufacturing

The field of micro-mechanics is now a well-established engineering domain with a
demonstrated impact on science, technology, and product development. At the core of this
technology are movable mechanical structures, known as Micro Electro Mechanical Systems
(MEMS), with well-known fabrication processes, response time as fast as microseconds, and
elastic properties well described by conventional elasticity theory (Hooke's law). The dense
integration of MEMS devices has enabled the manipulation of multiple physical signals with an

unprecedented level of spatial and temporal control.
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Unfortunately, as the dimensions of the devices are reduced from the micro- to the nano-scale,
the direct scaling of MEMS working principles and fabrication processes cease to work. When
going from micro- to nanoelectromechanical systems, NEMS, the devices' linear dynamic range
can be reduced to the point where the amplitudes needed for linear response are below the
noise level and, as a consequence, operation in the nonlinear regime is unavoidable. Moreover,
thermal fluctuations become relatively stronger, causing significant changes in the mechanical
properties of the structural materials and their static and dynamic behavior. Finally, state-of-
the-art nanofabrication processes produce structures with large error margins in fundamental

device parameters, even when using identical fabrication processes.

In this presentation, I will propose that rather than continuing to struggle to avoid these
phenomena, nonlinearity and thermal fluctuations offer unique advantages to enhance the
performance of MEMS and NEMS devices and, in combination with techniques such as origami

and kirigami, manufacturing of scale-invariant 3D nanostructures become closer to reality.

Daniel Lépez is the Liang Professor of Electrical Engineering and a member of the Materials
Research Institute at Penn State University. Dr. Lopez received his Ph.D. in Physics from the
Instituto Balseiro in Argentina in 1996. After obtaining his Ph. D, he worked as a Postdoctoral
Fellow at IBM T. ]. Watson Research Center studying high-temperature superconductors. In
1998 he joined Bell Laboratories (Murray Hill, N]) as a full-time Research Staff member where
he developed micro and nano-machines for optical communications, imaging, and quantum
sensing. In 2000 he received the Bell Labs President's Gold Award, the highest recognition
award at Bell Laboratories for developing disruptive technologies with a direct impact on the
business. In 2008 he moved to Argonne National Laboratory to lead the Nanofabrication and
Devices group. At Argonne, he received the Physical Sciences and Engineering Excellence
Award, and from 2015 to 2019, he was a Fellow of the Institute for Molecular Engineering at
The University of Chicago. He is presently affiliated with the Physical Measurements Lab at the
National Institute for Standards and Technologies (NIST) at Gaithersburg, MD.
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ROBERTO OLAYO

Professor, Departamento de Fisica

Universidad Auténoma Metropolitana Iztapalapa

M

Talk: Surface modification in biomaterials

In the case of biomaterials, both the bulk and surface properties are very important for their
performance, the bulk must respond mainly to mechanical, stability and morphological
properties. The surface is the main responsible of the interaction with the biological system and
obtaining an optimal combination of both types of properties determines the success of the
biomaterial's function. Thus, surface modification makes it possible to expand the potential for
use of the biomaterial and adjust its behavior.

The talk presents different types of surface modification and their effects on the biological
system, discussing in particular the work done by the groups that collaborate with the author,

particularly plasma modification and polymer adsorption.
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BIO

Doctor Roberto Olayo Gonzalez, is a Physicist graduated from the Faculty of Sciences of the
UNAM (1976), he obtained his master's degree and Ph.D. at the Metropolitan Autonomous
University-Iztapalapa in Mexico, he has carried out research stays at the Universities of
Minnesota USA. Guanajuato, Mexico and UNAM, Querétaro, Mexico. He has more than 100
publications, 9 patents and 1750 citations to his works. In the training of human resources
directed: 14 doctoral theses, 23 masters, 13 undergraduates. He is currently a full professor at
Universidad Auténoma Metropolitana and belongs to the National System of Researchers of

Mexico with the level of National Researcher Level III.

His main research topics are:

PHYSICOCHEMISTRY OF POLYMERS

BIOMATERIALS

TISSUE ENGINEERING

CONTROLLED DOSCIFICATION OF SUBSTANCES

He has also served as:

Head of the Polymers Area of the Physics Department (89-94).

President of the Polymeric Society of Mexico (1995-97)

Coordinator of the Degree in Physics, Universidad Auténoma Metropolitana (1996-2000)

Head of the Physics Department, [ztapalapa Metropolitan Autonomous University (2002-
2006)
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)" ALDO ROMERO

v » - Professor, Department of Physics and Astronomy
West Virginia University

https://physics.wvu.edu/faculty-and-staff/faculty/aldo-romero

Talk: New ideas for materials science old methods:

From electronic structure to artificial intelligence

BIO

Aldo Romero is a full professor in the Physics and Astronomy Department at the West Virginia
University in the United States. He is the author of more than 220 articles in high impact
journals such as Science, Physical Review Letter, Nature, NanoACS, among others. He is also the
author of the book Computational Simulation of Materials and Nanostructures in collaboration
with Prof Noburu Takeuchi. Expert in calculating the electronic structure of materials,
developer of different computational packages used in the study of materials at the atomic scale

and in the use of artificial intelligence in the characterization and prediction of new materials.
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Alvaro Vazquez-Mayagoitia
Computational Scientist - R&D Chemistry and Materials
Science

Argonne National Laboratory
https://web.alcf.anl.gov/~vama/

Talk: Machine learned inter atomic potentials for
large scale atomic simulations of hafnia

Atomic simulations consume almost two thirds of the computational resouces in large DOE
computing facilities. Machine learning and Ariticial Intelligence is helping to accelerate atomic
scale simulations reducing the computational cost of more complex methods while the
accuracy of the results is preserved.

In this talk I will present some advances of my research using machine learning to predict
quantum mechanical properties of bulk materials. I will present the case of Hafnium Oxide
(hafnia). We use Gaussian process regression to fit a model that is able to predict the energies
and forces of liquid and amorphous hafnia using many-body descriptors, such as Smooth
Overlap of Atomic Positions (SOAP). With our model, we were able to perform molecular
dynamic simulations with large unitary cells of hafnia with more thant 6,000 atoms, which is
extremely costly to perform with accurate quantum mechanic approaches. Our results are
consistent with experimental observations, and could help to understand the structure of

hafina at different compositions.
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BIO

Alvaro Vazquez-Mayagoitia is an expert in computational and theoretical chemistry. His
experience spans both methods and applications of electronic structure theory with high-

performance computing.

He joined the Argonne Leadership Computing Facility (ALCF) in 2011, as part of an Early
Science Program ALCF-2. In 2013, he accepted a position as part of the ALCF Computational
Science team. As a member of that team, Alvaro actively participates in the continuous
enhancement of features and performance of a number of quantum chemistry codes, including

NWChem, BigDFT, Quantum-Espresso, MADNESS, and FHI-aims.

With the goal of efficiently using ALCF resources and accelerating simulations, he has worked
on the optimization of codes and libraries for Argonne's petascale systems, like Intrepid, Mira
and Theta. At ALCF, he provides support, advice and training for scientific projects in fields
related to physics and chemistry. Most recently, he has assisted in the preparation and review
of proposals for grants sponsored by the U.S. Department of Energy and the National Science

Foundation.

Prior to joining ALCF, Alvaro held a postdoctoral position at Oak Ridge National Laboratory and
the University of Tennessee working with MADNESS and NWChem codes. He developed tools

for molecular spectroscopy and evaluated weak interactions.

Research Interests: Ab inito methods; numerical basis sets; solvent models; Density Functional
Theory; spectroscopy; parallel computing; machine learning approaches; workflows; and

advanced materials for sustainable energy production.

https://web.alcf.anl.gov/~vama/
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ATOMIC LAYER DEPOSITION SYMPOSIUM

Chairmen:
Dr. Edgard Lopez Luna: (UASLP), edgar.luna@uaslp.mx
Dr. Pierre Giovanni Mani Gonzalez: (UACJ), pierre.mani@uacj.mx

Dr. Hugo Tiznado:(CNYN-UNAM), tiznado@cnyn.unam.mx

The purpose of this symposium is to provide a forum for the discussion about basic issues and
state the art applications of atomic layer deposition (ALD). The topics include:

e Simulation, Modeling and Theory of ALD

¢ Precursors and Chemistry

e Surface Functionalization

e Structural, chemical and electrical characterization.
¢ Growth and Nucleation in the Ultra-Thin Regime

¢ Novel Materials

® Plasma-Enhanced ALD

¢ Molecular Layer Deposition

¢ Others.
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[ ALD-329 ] First-principles study of the atomic layer deposition of ZnO on carboxyl
functionalized carbon nanotubes: the role of water molecules
José Israel Pdez Ornelas (paez@cnyn.unam.mx) !, Héctor Noé Ferndndez Escamilla?, Hugo Alejandro Borbdn
Nufez?, Hugo Tiznado?, Noboru Takeuchi?, Jonathan Guerrero Sdnchez?
1 Centro de Investigacion Cientifica y de Educacidn Superior de Ensenada, Carretera Tijuana-Ensenada 3918,
Apdo. Postal 22860, Ensenada B.C., México
2 Centro de Nanociencias y Nanotecnologia, Universidad Nacional Auténoma de México, Carretera Tijuana-
Ensenada km 107, Apdo. Postal 22860, Ensenada B.C., México

The formation of heterostructures that combine a large surface area with high surface
activity has attracted the attention of the scientific community due to their unique
properties and applications. In this work, we describe -at the atomic level- the full reaction
mechanisms involved in the atomic layer deposition of a hybrid ZnO/CNT inorganic
structure. First, the pristine CNTs are chemically activated with a carboxylic acid, a process
unique to carbon materials. Diethylzinc (DEZ) and water are used as gas-phase precursors
to form ZnO. Our findings show that DEZ is physically adsorbed on the CNTs during the
exposure of the first precursor. The ligand-exchange to generate chemisorbed ethyl zinc on
the O side of the COOH group needs to overcome an energy barrier of 0.06 eV. Very small
energy if compared to the values (0.5-0.6 eV) obtained in previous works for OH
functionalized surfaces. The height of the barrier is associated with the C=0 side, which
mediates the H proton’s exchange from the OH group to the C;Hs ligand. Furthermore, upon
exposure to the oxidant agent (H20), ethyl zinc exchanges his last ligand as ethane, and it
accepts a hydroxyl group through a self-limiting reaction with an energy barrier of 0.88 eV.
Notice that the energy barrier of the second ligand-exchange is larger than in the first. We
have also analyzed the effect in the saturation of the second precursor: as the quantity of
water molecules increases, the long-range interactions tends to repel them. However, the
energy barrier of the second ligand-exchange decreases from 1.53 eV to 0.88 eV for one
and two water molecules, showing a clear dependence with the oxidizing agent. Non-
covalent interactions are used as a tool to visualize in real space the driving forces that take
place during each partial reaction. Our study points out the importance of using the right
functionalization agent to achieve a controlled and conformal ALD growth at the initial steps
of the formation of hybrid ZnO/CNTs structures, as well as to the role played by the oxidizing
agent to lower the energy barrier on the second ALD step.

20 ATOMIC LAYER DEPOSITION ORAL CONTRIBUTIONS
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[ ALD-393 ] Depth profiling Titanium infiltrated PMMA
Pierre Giovanni Mani-Gonzdlez (pierre.mani@uacj.mx)?, Caitlin McFeely 3, Matthew
Snelgrove 3, Jesus Alfredo Hernandez-Mdrquez?, Robert O Connor !
1 Advanced Processing Technology Centre, Dublin City University, Glasnevin, Dublin 9,
Ireland

2 Institute of Engineering and Technology, Department of Physics and Mathematics,
Autonomous University of Ciudad Judrez, Cd. Judrez 32310, México

3 School of Physical Sciences, Dublin City University, Glasnevin, Dublin 9, Ireland

Vapor phase infiltration (VPI) is a bottom up process that involves the infiltration of polymer
brushes with atomic layer deposition (ALD) precursors. By exposing a surface to an organo-
metallic precursor, area selective metal formation is achieved where the precursor reacts
with regions covered by an infiltration receptive polymer brush. Combining receptive and
rejecting polymers which have the capability to form complex nanopatterns could
potentially allow for the creation of nanofeatures, offering a route to area selective
deposition (ASD). This work is concerned with the creation and characterisation of titanium
infiltrated films with a VPI process. Thin films of PMMA were infused with TTIP and
subsequently analysed with ARXPS without breaking vacuum. O 1s, Ti 2p and Si 2p core
levels revealed the successful, incorporation of titanium into the polymer. All XPS analysis
and treatments were completed without breaking vacuum in our self-integrated ultra-high
vacuum setup. FTIR suggests carbon bonds broken on PMMA structure due to titanium
incorporation.

21 ATOMIC LAYER DEPOSITION ORAL CONTRIBUTIONS
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[ ALD-412 ] Analysis and characterization of AlxOy obtained through homemade
Thermal-ALD and Plasma enhanced-ALD
Jesus Alfredo Herndndez Mdrquez (al194574@alumnos.uacj.mx)?, Frank Romo Garcia?3,
Manuel Herrera Saldivar?®, Olivia Graeve 4, Pierre Giovanni Mani Gonzdlez
(pierre.mani@uacj.mx)?
1 Center of nanoscience and nanotechnology, UNAM, P.O. 356, Ensenada, BC 22800,
Mexico

2 Institute of Engineering and Technology, Department of Physics and Mathematics,
Autonomous University of Ciudad Judrez, Cd. Judrez 32310, México.

3 Physics department University of Sonora, Hermosillo, Sonora 83000, México
4 University of California at San Diego, La Jolla, CA 92093-0411, USA

Atomic layer deposition (ALD) technique has been recognized as one of the most useful
deposition techniques, this due to its ability and flexibility for the deposition as thin films
on different materials. ALD is useful in coating applications for new technologies such as
solar cells and variety of optoelectronic devices fabrication. ALD has been allowing to obtain
a high-quality thin film of Al,O3 at low temperatures which make possible to coat thermally
fragile materials as polymers or biologicals materials. A two different samples deposition as
thin film of AlxOy was obtained by using a homemade thermal ALD and Plasma assisted ALD.
The deposition was done in a tubular reactor using alternating substrate exposure to
trimethylaluminum [AI(CH3)s] or [TMA] and H,O for thermal ALD using N, as purge gas and
substrate exposure to TMA and O, with Ar as purge gas for the plasma enhanced deposition.
Samples surface were characterized with Scanning Electron Microscopy (SEM), a first study
of composition was done through Electron Dispersion Scattering (EDS). In addition, samples
stoichiometry and thin films thickness were determined by X-Ray Photoelectron
Spectroscopy (XPS) analysis.
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[ ALD-433 ] Impact of the thermal treatment under an oxygen atmosphere on the
electrical and structural properties of Al/HfO2/Si structures
Marisol Mayorga-Garay (marisol.mayorga@cinvestav.mx)*, Orlando Cortdzar Martinez*,
Abraham Jorge Carmona Carmona?®, Joaquin Rabofio Borbolla®, Alberto Herrera Gémez?®, Andrés
De Luna Bugallo*?
1CINVESTAV Unidad Querétaro.

HfO2 is one of the most promising high-k dielectrics to replace SiO; in MOS devices in order to improve
performance and miniaturization. Usually, the MOS fabrication process involves different techniques such as
substrate cleaning, ALD deposition, metallization and thermal treatments. The conditions used in each one of
those techniques during the fabrication will have high influence on the structural and electrical properties of
the final device.

In this work we compare the electrical and structural properties of Al/HfO2/Si structures before and after
thermal treatment under an oxygen atmosphere.

The HfO»/Si structures were processed using standard RCA cleaning carried out on silicon n-type (100)
substrates followed by the growth of HfO2 using atomic layer deposition (ALD). We used ARXPS to determine
the composition and structural properties of nominally 4 nm and 6 nm thick HfO, films employing the
multilayer method (MLM). The thermal treatment was carried out at 4002 C and 5002 C for 30 min in a tube
furnace after the hafnium oxide deposition under an oxygen atmosphere. The structural and electrical
properties were compared before and after treatment. To perform the electrical properties, MOS structures
were fabricated using thermal sublimation to deposit 4€“200 nm thick layer of aluminum on top of HfO,/Si
structures as gate metal contact. The lift off technique was used for the micro capacitors pattern.

X-ray photoemission spectroscopy experimentation shows the increment of the interfacial layer thickness
with a composition of Hf,SiyO2 and the incorporation of oxygen into the dielectric and interfacial layer,
specially at the higher temperature. This calculation was done fitting the spectra by means of Voigt line-
shapes. Special care was given to the modeling of the background of the Hf 4f spectra, for which the Shirley
component was studied in detail.

The electrical measurements of MOS capacitors shown a relationship between the treatment and the
reduction of the maximum capacitance and the threshold voltage in the Al/HfO2/Si samples. The calculation
of the dielectric constant k was performed for each of the samples using the parallel plate model and ignoring
the difference on the composition between the oxide and the interfacial layer. For the samples before heat
treatment, the dielectric constant is 7.5 and 5.8 for 6 nm and 4 nm, after the thermal treatment (4002 C) k
changes to 6.3 and 5.2 and (5002 C) 6.1 and 3.8 for 6 nm and 4 nm, respectively.

We conclude that the thermal treatment under an oxygen atmosphere has an important impact on thin HfO>
films properties. This process allows the oxygen incorporation in the hafnia layer, but also increases the
interfacial layer of Hf,SiyO2, which changes considerably the dielectric constant for higher temperatures.
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[ ALD-441 ] Thermal and Plasma Enhanced Atomic Layer Deposition of TiO2 from Amide
and Alkoxide Precursors: Growth Characteristics and Photoelectrochemical
Performance.

Shane O'Donnell?, Feljin Jose !, Kyle Shiel*, Matthew Snelgrove?, Caitlin McFeely !,
Robert O'Connor (robert.p.oconnor@dcu.ie) !
1School of Physical Sciences, Dublin City University, Collins Avenue, Dublin 9, Ireland

The use of atomic layer deposition in the formation of thin films to act as protective layers
on photoanodes is a key step towards improving photoelectrochemical (PEC) water-splitting
cells for hydrogen fuel generation. The conformality, low defect density, and tunability of
ALD films allows for precise control over the film’s properties, towards meeting the specific
requirements for PEC cell operation.

In this work we compare two titanium precursors were employed in plasma enhanced ALD
(PEALD) as well as thermal ALD (TALD) growth of TiO2 on silicon photoanodes . The two
precursors investigated in this study are titanium isopropoxide (TTIP) and
Tetrakis(dimethylamido)titanium (TDMAT). The films were characterised using in-situ x-ray
photoelectron spectroscopy in an integrated tool where the sample is transferred from the
ALD to XPS chamber without a vacuum break by a robotic handler. This setup allows for an
understanding of the growth chemistry with half-cycle resolution. XPS analysis is crucial in
understanding the properties of the films grown during ALD, and for understanding the
nucleation and growth chemistry. We present a comprehensive analysis of the Si 2p, O 1Is,
and Ti 2p peaks for each ALD process. The films are also characterised by Fourier transform
infrared spectroscopy, and atomic force microscopy. Finally, the photoelectrochemical
performance of the resulting films under simulated sunlight is presented
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[ ALD-249 ] Photo-catalytic activity of ZnO and TiO2 nanotubes synthesized by ALD
David Dominguez (david@cnyn.unam.mx)?, José M Romo-Herrera (jmromo@ens.cnyn.unam.mx)?
, Jorge Noé Diaz de Leén?, Hugo A Borbén-Nufiez?, Luis Arce?, Marysol Landeros?, Gerardo Soto

Herrera?, Edgar Reynoso Soto 3, Hugo Tiznado?
T CONACYT-Centro de Nanociencias y Nanotecnologia, CNyN-UNAM

2 Centro de Nanociencias y Nanotecnologia, CNyN-UNAM

3 Instituto Tecnoldgico de Tijuana, ITT-TNM.

The direct conversion of solar energy into chemical energy, by using photo-catalytic
materials, corresponds to an important alternative for environmental remediation and
clean energy sources. Specifically, the removal of environmental pollutants such as dyes
and recalcitrant organic compounds can be performed by photo-catalytic methods using
suitable materials.

This work evaluates the photo-catalytic activity of semiconductor (ZnO or TiO2) nanotubes
synthesized by the template-based ALD (Atomic Layer Deposition) method, using Carbon
nanotubes as a removable template. Nitrogen-doped multiwalled carbon nanotubes (CNx-
CNTs) were first coated with ZnO or TiO2 using ALD. The obtained nanotubes were annealed
in a nitrogen atmosphere in order to study their crystallization degree as a function of
thermal treatment temperature. The samples were systematically analyzed by X-Ray
Diffraction spectroscopy (XRD), Transmission Electron Microscopy (TEM) and X-ray
Photoelectron Spectroscopy (XPS). Afterward, the template removal was evaluated using
two different approaches: dry air oxidation at high temperature or ozone-rich atmosphere
at low temperature. After the template removal, it was analyzed the photo-catalytic activity
of the obtained nanotubes using the photo-oxidation of Amaranth as probe reaction. The
Zn0 nanotubes obtained from the low temperature ozone treatment showed the highest
photo-catalytic activity among the obtained samples.

Acknowledgements: We gratefully acknowledge financial support from the UNAM México
funding through DGAPA PAPIIT IN105719 project and CONACyT funding through projects
A1-S-17539 and Fordecyt 272894. The authors would like to thank F. Ruiz, J. Diaz, I. Gradilla,
E. Murillo. P. Piza and E. Aparicio for technical assistance.
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[ ALD-341 ] Non-quarter-wave dielectric mirror prepared by thermal atomic layer
deposition
Javier Lopez Medina (javierlo21@ens.cnyn.unam.mx)*, Heriberto Mdrquez Becerra?, Hugo Tiznado Vdzquez
3 Gerardo Soto Herrera?, Mario Farias Sanchez?
1. CONACYT - Centro de Nanociencias y Nanotecnologia (CNyN), Km 107 Carretera Tijuana-Ensenada s/n,
Ensenada B.C., México. C.P. 22800.

2 Centro de Investigacidn Cientifica y Educacidn Superior de Ensenada - CICESE, Ensenada 22860, México

3 Universidad Nacional Auténoma de México (UNAM), Centro de Nanociencias y Nanotecnologia
(CNyN), Km 107 Carretera Tijuana-Ensenada s/n, Ensenada B.C., México. C.P. 22800

In this work we design and fabricate from n(A) and k(A) experimental data for both Al,Os and TiO2 single layer
materials, an optical coating as “dielectric-mirror” following the non-quarter-wave stack formula (HxLy)®Hx.
Optical coating based on multilayer film on BK7 glass and Si(1 0 0) wafer substrates, was grown by thermal
atomic layer deposition at 150 °C. Optical constants and optical properties of the TiO; - Al,Os multilayer stack,
before and after thermal treatment at 450 °C, were studied via spectroscopy ellipsometry and UV — Vis
measurements in the spectral range from 200 to 1100 nm. Also, similar samples were studied by means of
TEM, SEM and AFM at room temperature in order to obtain information about the morphological properties.
From optical studies, we found absorption due to carbon impurities related with organometallic precursor
used in ALD process; to reduce carbon related absorption, samples were submitted to an annealing process
at 450 °C under air atmosphere. A reject zone or “stopband region” between 381 and 451 nm, with maximum
reflection around of 99.9%, cut-off points at 371 and 455 nm after thermal treatment. This reject zone
presents an acceptable bandwidth at Ao = 420 nm reference wavelength. Results open the possibility to
fabricate dielectric-mirrors on complex geometry substrates without the restriction of direct evaporate
exposed-view, due to the conformality advantage of ALD technology and its affinity with nanophotonics and
integrated optics.

Keywords: Optical coating; Multilayer stack; Dielectric mirror; Atomic layer deposition.
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[ ALD-417 ] Effect of high carrier concentration of SnO2 as electron transport layer in
perovskite solar cells efficiency
Marcelo Ademir Martinez Puente (marcelo.martinez@cimav.edu.mx)*, Juan Felipe Tirado
Jaramillo?, Franklin Jaramillo Isaza?, Eduardo Martinez Guerra !
I Centro de Investigacién en Materiales Avanzados S.C. (CIMAV), Unidad Monterrey

2 Centro de Investigacion, Innovacién y Desarrollo de Materiales (CIDEMAT), Universidad
de Antioquia UdeA

The use of tin oxide as electron transport layer has been widely used in perovskite solar
cells due to the excellent band alignment with perovskite which is the absorber material. In
this work, the effect of using different oxidant agents as water, ozone in thermal ALD and
oxygen and water in PEALD where evaluated at deposition temperature of 80 and 200 °C by
electron spectroscopies as XPS and REELS in the thin films obtained for determining the
electronic band structure. RGA analysis were performed in each synthesis to distinguish the
main differences of the chemical reactions involved and finally solar cells were fabricated
using these films. As a remarkably result, surface plasmon resonance with an energy of 0.5
eV was found in REELS and XPS spectra when oxygen plasma and ozone are used at 200°C
being a clear evidence of a high carrier concentration of these films. This concentration can
be explained in terms of substitutional hydrogen since RGA analysis show that the absence
of CH; as byproduct, which comes from secondary reaction pathways in the oxidation step,
only occur in those samples that exhibit the surface plasmon resonance. Presence of this
plasmon resonance is detrimental for the power conversion efficiency of solar cells since it
can promote a plasmon assisted photocatalysis that produce perovskite degradation.
Efficiencies in the range of 4.38 and 7.05% are obtained when tin oxide with presence of
plasmon resonance are used while the best efficiencies are in ranges between 8.12 and
12.24% for samples without plasmon resonance.
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SYMPOSIUM OF BIOMATERIALS AND POLYMERS

Chairmen:

Dr. César Marquez Beltran (BUAP), cmarquez@ifuap.buap.mx

Dr. Amir Maldonado Arce (USON), amir.maldonado@unison.mx

The symposium on Biomaterials and Polymers consist on themes related with: 'Emerging
Technologies and Scientific Advancements in polymers and Biomaterials Engineering.

The scientific event offers a best platform with its well-organized scientific program to the audience
which includes interactive panel discussions, plenary talks, short presentations, short courses,
invited sessions and poster sessions on the topics that cover areas of:

e Polymer science,

e Engineering and technologies from the latest innovations in synthesis
e Processing and modeling to the advanced applications of polymers in health
e Advanced Biomaterials

e Biomaterials and Nanotechnology Applications in Biomedicine

e Usein Therapeutic and Investigative Delivery

e Biomaterials in Biological Engineering

e Biodegradable Biomaterials,

e Utility Based Biomaterials

e Energy and sustainability

e  Future materials and devices
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[ BIO-191 ] Cell behavior on SiO2-Hydroxyapatite coaxial composite

Jesus Alberto Garibay-Alvarado (al199073@alumnos.uacj.mx)?, Pamela Nair Silva-Holguin
2, Nahum Andrés Medellin-Castillo*, Jonatan Torres-Pérez?, Simdn Yobanny Reyes-Lopez
(yobannyr@yahoo.com.mx)?

1 Centro de Investigacidn y Estudios de Posgrado, Facultad de Ingenieria, Universidad
Auténoma de San Luis Potosi

2 Instituto de Ciencias Biomédicas, Universidad Auténoma de Ciudad Judrez

In the last years an effort has been made to produce materials which aid in the recovery of
damaged tissue. Hydroxyapatite (HA) is a material with lots of potential in tissue
regeneration, however, its structural characteristics need to be improved for better
performance. In this study SiO,-HA non-woven electrospun membranes were prepared
using HA and SiO; obtained through the sol-gel method. Three configurations of the
membranes were obtained and tested in vitro, showing that the composite of SiO,-HA fibers
showed a high percentage of viability on a fibroblast cell line. The obtained SiO,-HA
polymeric fibers had approximately 23020 nm in diameter and were then sintered at 800
°C average diameter decreased to 110417 nm. The surface area of the sintered SiO,-HA
fibers was 5.77 m?/g. After sintering the obtained composite, it was characterized by
infrared spectroscopy, where the presence of bands corresponding to Si-O, Si-O-Si bonds of
silica, phosphate and carbonate where found. XRD confirmed the composite composition
by showing peaks corresponding to silica and hydroxyapatite. It is concluded that the fibers
of SiO2-HA set in a coaxial configuration may be helpful to develop materials for bone
regeneration.
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[ BIO-192 ] Novel synthesis of hydroxyapatite-Ag composite
Pamela Nair Silva-Holguin (al199239@alumnos.uacj.mx)?, Jesus Alberto Garibay-Alvarado
1, Simdn Yobanny Reyes-Lépez (yobannyr@yahoo.com.mx)?®, Jonatan Torres Pérez?,
Nahum Andrés Medellin-Castillo *
IInstituto de Ciencias Biomédicas, Universidad Auténoma de Ciudad Judrez

Novel and better antimicrobial agents are still being developed to control associated
microorganisms. Nanoparticles of metals can be toxic to bacteria, showing biocidal activities
at low concentrations. Metal, oxide or compounds based on silver was applied like
antimicrobial agents. The capacity of integration of metallic nanoparticles in ceramic
matrices has improved the antimicrobial behavior, resulting in the search for composites
with increased bactericidal properties. The aim of this study was to prepare and
characterize hydroxyapatite nanopowders containing silver nanoparticles and evaluate its
antimicrobial properties against various Gram-positive and negative microorganisms
associated to drug-resistance infections. Hydroxyapatite (Caio(POa)s(OH),, HA) powders
were synthesized by sol-gel and silver nanoparticles (AgNPs) were prepared by reduction in
situ method of Ag+ ions with the simple addition of gallic acid. Hydroxyapatite-silver
composite (HA-AgNPs) was prepared by adsorption of AgNPs at several concentrations. The
results of dynamic light scattering, transmission scanning electron microscopy and UV—
visible spectroscopy showed the presence of silver nanoparticles with diameters around 5.6
+ 2.9 nm. STEM and energy dispersive X-ray spectroscopy confirmed the presence of silver
agglomerates distributed over the surface of hydroxiapite nanopowders. All HA-AgNPs
samples showed good and specific antibacterial effect despite of low silver concentration;
therefore, this activity might depend on microbiological and cell structure characteristics as
well as concentration of silver. HA-AgNPs composites might have a high potential for
medical applications focused to the control of drug-resistance infections.
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[ BIO-212 ] Electron spin resonance as a high sensitivity technique for CA 15-3 detection:
associated with breast cancer stage.

RAMON GAMEZ-AGUILAR (rgomeza@ipn.mx)?, JORGE FERNADO ANGELES-ISLAS
(jangelesislas@yahoo.com.mx)?, DANIEL RAMIREZ-ROSALES 3, HUGO
MARTINEZ-GUTIERREZ ?

ICNMN. Instituto Politécnico Nacional (IPN). Av. Luis Enrique Erro S/N, Unidad
Profesional Adolfo LOpez Mateos, Zacatenco, Alcaldia Gustavo A. Madero, C.P.
07738, Ciudad de México

2Departamento Ciencias Basicas UPIITA-IPN, Avenida Instituto Politécnico
Nacional No. 2580, Col Barrio la Laguna Ticoméan, Gustavo A. Madero, Ciudad de
México, C.P. 07340. Teléfono: 57296000, extension 56860

3Departamento de Fisica, ESFM, Av. Instituto Politécnico Nacional s/n Edificio 9
Unidad Profesional “Adolfo Lopez Mateos” Col. San Pedro Zacatenco, Del.
Gustavo A. Madero, Ciudad de México C.P. 07738, Ciudad de México.

The diagnosis and monitoring of diseases such as cancer is of vital importance for the
patient’s survival. In particular cases such as breast cancer, the detection process of
antigens associated with the diagnosis involves various chemical analyzes, specifically on
glycoproteins derived from specific genes. Actually there are various methodologies to
evaluate the molecules chemical characteristics that allow monitoring the stages of breast
cancer or even know the most efficient therapy for the patient's treatment, however, most
of the methodologies used present large variations in the statistical values associated with
these techniques, making the early diagnosis or careful monitoring of the disease difficult.
In this work, we studied the chemical structure variations of these molecules and its
relationship with the cancer stages monitoring. Using the chemical analysis electron spin
resonance spectroscopy (ESR) for identifying molecular chemical paramagnetic centers of
antigens established associated with the stage of disease. The results show dependence on
the density of these centers and direct relationship with each stage cancer.

31 BIOMATERIALS AND POLYMERS ORAL CONTRIBUTIONS



\\\\V/// XIII INTERNATIONAL CONFERENCE IN MATERIALS SURFACES AND

V= VACUUM
v SOCIEDAD MEXICANA DE CIENCIAS SUPERFICIES Y MATERIALES AC

VIRTUAL CONFERENCE OCTOBER 19-22TH, MEXICO.

[ BIO-254 ] Endocytosis and exocytosis processes of gold nanoparticle with erythrocyte
ghosts
VICTOR GOMEZ FLORES (vic.gmflores10@gmail.com) !
TUACI

The interaction of spherical gold nanoparticles (AuNPs) of 20nm elaborated by Turkevich
method with the erythrocytes ghosts (7-8 um) cell membrane was evaluated. The AuNPs-
Membrane interaction was determined using confocal microscope, UV-vis spectroscopy and
SEM analysis. The result show that nanoparticles larger than 20nm are adhered to the
erythrocyte ghost membrane due their size and surface modification. Smaller AuNPs enter
onto the cell by simple diffusion through the plasmatic membrane voids, these data may
favor the best design and application in the treatments applied in biomedicine.
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[ BIO-303 ] Spray Drying of Folic Acid within Carboxymethyl Cellulose Nanoparticles.
Karen Aloha Zavala-Castillo (gfb_alohazc@outlook.com)*, Nelly Flores-Ramirez?, Gerardo
Gallegos- Leén?, Salomdn R. Vdsquez-Garcia (vg_salomon@yahoo.com)?, Leandro Garcia-

Gonzdlez?
1 Department of Chemistry Universidad Michoacana de San Nicolds de Hidalgo, Morelia, Mich. 58060, México

2 Department of Wood Engineering and Technology Universidad Michoacana de San Nicolds de Hidalgo,
Morelia, Mich. 58060, México

3 Research Center for Micro and Nanotechnology Universidad Veracruzana, Boca del Rio, Veracruz, 94294,
Meéxico

4Universidad Michoacana de San Nicolds de Hidalgo, Morelia, Mich. 58060, México

Biopolymers have been used as encapsulating agents in the manufacture of nanoparticles
in the food industry, to protect bioactive compounds and thereby improve the shelf life
and organoleptic characteristics of the final products. A bioactive component is a folic acid
(FA) or vitamin B9, the consumption of this vitamin in adequate amounts avoid coronary
heart disease, megaloblastic anemia, and congenital malformations. Therefore, the FA
has been added to some foods, such as cereals, baby milk, and medically formulated
foods, to provide the recommended daily dose of vitamin B9 in the diet. However, FA is
thermolabile and susceptible to hydrolysis, in consequence, the biological activity during
food processing is minimized. Hence, in the present work, a new compound namely CMC-
FA complex was synthesized by grafting carboxymethylcellulose (CMC) with FA (added in
different concentrations). Finally, the nanoparticles were obtained by spray drying. The
chemical structure, size, morphological and thermal characteristics of the CMC-FA
complex were studied by infrared spectroscopy (FTIR), nanoparticle size analysis (NTA),
scanning electron microscope (SEM), and thermogravimetric/differential scanning
calorimetry (TGA/DSC). The results showed the presence of agglomerates of spherical
nanoparticles with a smooth surface. The efficiency of the encapsulation of FA by the
CMC-FA complex was about 90%. Finally, the thermal analysis of the nanoparticles
showed high stability of FA due to the high interaction between FA and CMC.
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[ BIO-307 ] Eco-friendly composites from of sugarcane bagase ash, wood ash and
metakaolin
Gerardo Gallegos-Ledn (gegale84@live.com.mx)?, Nelly Flores-Ramirez?, Karen Aloha
Zavala-Castillo 3, Salomén R. Vdsquez-Garcia (vg_salomon@yahoo.com)?!, Lada
Domratcheva-Lvova?
1 Department of Chemistry Universidad Michoacana de San Nicolds de Hidalgo, Morelia,
Mich. 58060, México

2 Department of Wood Engineering and Technology Universidad Michoacana de San
Nicolds de Hidalgo, Morelia, Mich. 58060, México

3 Universidad Michoacana de San Nicolds de Hidalgo, Morelia, Mich. 58060, México

Wood and sugar cane bagasse ashes are waste materials that come from various industrial
processes. Wood ash is the material resulting from combustion processes with semi-volatile
organic compounds that can be easily captured by living beings, producing a great impact
on the environment. On the other hand, cane bagasse ash is the residue of industrial boilers
of sugar mills, whose ashes of a pozzolanic nature contain inorganic compounds. The use of
these two wastes has recently been explored for the production of composites with lower
manufacturing cost and high commercial value, to generate low density, biodegradable and
recyclable products. Thus, this study evaluated the mechanical properties of composite
material in relation to the ashes as well as its composition and microstructure. The
composite material was produced when the two wastes were combined with metakaolin,
cured at 20 °C for 24 h in their molds. They were then demoulded and cured again at room
temperature up to 28 days. This study showed, the addition of wood and sugarcane bagasse
ashes to metakaolin clay resulted in the formation of ceramic matrix composites, where the
mechanical properties were improved as the ash content was increased from de 1.17 to
5.04 MPa.
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[ BIO-371 ] Natural Surfactants: A Non-polluting Alternative?
Ambika Pradhan?, Ambika Pradhan, Amitabha Bhattacharyya
(amitabha9bhattacharyya@gmail.com)?

I Department of Physics, SRM University Sikkim

2Department of Physics, Sikkim University, Gangtok

Amphiphilic nature of the surfactants is responsible for exhibiting various interfacial activities like
surface tension, foaming, emulsion etc. These properties make surfactants useful in a range of
pharmaceutical and industrial activities. Surfactants have a wide range of applications in everyday
world, for which many synthetic surfactants are in extensive use. These surfactants enter the
aquatic environment and cause extensive damage. Today it is desirable to substitute synthetic
surfactants by naturally obtained products.

In search of such alternatives, we investigated plant based natural surfactants extracted from
Sapindus mukorossi, Albizia procera, Zephyranthes carinata, Acacia concinna and Juglans regia. Our
studies report surfactant activities of Albizia procera, Zephyranthes carinata and Juglans regia for
the first time. The natural surfactants exhibited good surface tension reduction and low Critical
Micelle Concentration (CMC). They exhibited acid balanced characteristics and good wetting. At
higher concentrations, they showed good cleaning and emulsification.

Dirt Dispersion (DD), the amount of dirt present in the foam is a vital parameter for studying the
efficacy of a surfactant. We have, for the first time, quantified DD and studied it ags a function of
concentration. With increasing concentration, the amount of dirt in foam increases; reaches a
maximum and then decreases. Maximum amount of dirt attaches to the foam at CMC. This gives a
rapid, easy, low cost approach to measure CMC.

The natural surfactants were analysed partially using Thin Layer Chromatography (TLC), UV-Visible
Spectroscopy (UV-Vis) and Fourier Transform Infrared Spectroscopy (FTIR). TLC showed the
presence of saponin having a large number of polar and non-polar compounds. UV-Vis results also
supported the presence of saponin. FTIR spectra showed characteristic saponin absorptions of OH,
C=0, C-H, and C=C. Glycoside linkages to the sapogenins was shown by absorptions of C-O-C.
These natural surfactants are potential candidates to provide surface active properties for a wide
range of domestic and industrial applications.
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[ BIO-152 ] KINETICS OF BIREFRINGENCE DURING DRYING OF DIP-COATED CELLULOSE
NANOCRYSTALS FILMS
Amos B. Dominguez-Gémez (bdominguez@cinvestav.mx) !, Reina A. Mauricio-Sdnchez?, Olga R. Judrez-
Rivera?, Arturo Mendoza-Galvdn (amendoza@cinvestav.mx)?
1 Centro de Investigacion y de Estudios Avanzados del IPN - CINVESTAV Unidad Querétaro

Cellulose is considered the most abundant renewable biopolymer in nature. Because its
biocompatibility, non — toxicity and other properties, cellulose-based materials have found
applications in medicine, water treatment, paper and fabrics industries among other fields.
Recently, optical applications of cellulose have been envisaged because the semi-crystalline nature
of cellulose fibrils and the monoclinic crystalline structure of the IB allomorph produce
birefringence. This property might be exploited in optical based technologies such as plasma
screens, optical filters, waveplates, photovoltaic materials, optical sensors and iridescent materials.
To fully embrace all these applications, control of birefringence must be achieved. In this work,
birefringent films on glass substrates were prepared from an aqueous suspension of rod—shaped
cellulose nanocrystals extracted from filter paper by acid hydrolysis. Films prepared by dip coating
possess preponderant alignment of the rod-like nanocrystals due to the balance of both drag and
drainage forces along the withdrawal direction. Processes occurring during the drying of films are
perhaps very critical in the formation of birefringent films because the increasing concentration of
nanocrystals in the film as water is evaporated leads to kinetic arrest. To characterize the
birefringence, dip-coated wet films were placed between a source of linearly polarized light and a
linear polarizer in the extinction configuration; while the film was drying, the time evolution of
transmittance spectra was recorded and the time-dependent retardation was determined. Four
different stages in the drying process were identified. The initial stage is characterized by a fast
decrease of birefringence due to drainage forces from the residual suspension on the films. In the
second stage, once the residual suspension was gone from the film, birefringence started to increase
proving that the cellulose nanocrystals were getting aligned parallelly to the withdrawal direction.
The third stage shows a further decrease of birefringence due to the drying front crosses the
measurement area. Finally, when the film got dried, the birefringence remained constant.
Understanding of the birefringence kinetics during drying could give a deeper explanation of the
process of the alignment of the nanocrystals and thus, help to control the birefringence of the films
at will.
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[ BIO-155 ] Ultrasound-Assist extrusion method for the fabrication of polymer composite
based on Nylon 6 / Zeolite for anti-flame textil
C. Cabello-Alvarado (christian.cabello@ciqga.edu.mx) 1, M. Andrade-Guel?, C. A. Avila-Orta
2, G. Cadenas-Pliego?, P. Reyes-Rodriguez1?
I CONACYT- Consorcio de Investigacidn Cientifica y Tecnoldgica del Estado de Tlaxcala

2 Centro de Investigacion en Quimica Aplicada, Departamento de Materiales Avanzados,
Saltillo, Coahuila, México.

An imminent need to decrease injury or human loss in the automotive industry is to prevent
and / or prevent fires. The causes that can cause this type of incident are different reasons,
such as mechanical or electrical problems, since most automotive fluids are flammable and
when generating an electrical charge from friction or induction processes, it can be
inconvenient. In the following work, the development of polymeric compounds based on a
nylon 6 polymer and micrometer-sized commercial zeolite was developed, using
ultrasound-assisted extrusion for application as anti-flame materials for the textile industry.
For contents of zeolite 1, 5 and 10% by weight in a 6-grade fiber Nylon polymer matrix.
Compounds were evaluated by FT-IR, XPS, SEM and Cone calorimetry. The different
evaluated properties suggest that the load is homogeneously dispersed throughout the
matrix thanks to the ultrasonic assisted extrusion, avoiding the formation of stress
concentration points, which is directly associated with the high level of dispersion of the
load reached during processing by ultrasonic assisted cast extrusion. From the flammability
analyzes a 20% decrease was observed in the peak HRR of sample NZ10 with respect to Ny6.
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[ BIO-162 ] PREPARATION AND CHARACTERIZATION OF BIREFRINGENT
NANOCRYSTALLINE CHITIN FILMS
Mayté Vizcarra-Ramos (mayte.vizcarra@cinvestav.mx)?®, Reina Araceli Mauricio-Sdnchez
, Arturo Mendoza-Galvdn?
1 Cinvestav Unidad-Querétaro, Libramiento Norponiente 2000, 76230 Querétaro México.

Chitin is known as the second most abundant biopolymer on the planet. It is composed by linear
chains of N-acetyl-D-glucosamine units linked by B(1-4) glycosidic bond. This polysaccharide is found
as an arrangement of semi-crystalline microfibrils on the shells of crustaceans, insects, fungus and
other microorganisms. Chitin shows biocompatibility, biodegradability, insolubility in any organic
solvent, high affinity to metal ions, among other properties. These properties have led to many
studies and applications of chitin in a variety of areas like biomedical, pharmaceutic, textile,
cosmetic and other industries. Recently, studies for applications of chitin-based materials in the field
of optics have emerged. In this work, the fabrication of nanocrystalline chitin films with birefringent
properties is studied.

Chitin Nanocrystals (ChNC) were prepared by deproteinization and acid hydrolysis of practical grade
chitin from crab shells. Stable aqueous suspensions of ChNC were obtained after dialysis,
centrifugation, pH and solids concentration adjustments. Dispersion in a sonic bath was applied to
the ChNC aqueous suspensions to provide further separation of aggregated material. The chiral
nematic liquid crystal phase of the ChNC aqueous suspensions was revealed by polarization optical
microscopy. ChNC films were dip-coated on glass substrates at withdrawal speeds V=5, 15, and 30
cm/min. Just prepared wet films show birefringence as revealed when they are placed between
crossed polarizers. However, the birefringence significatively decreases during drying. For a better
understanding of this behavior, the time-dependent evolution of transmittance spectra T, (400 to
700 nm) of the sample between crossed polarizers during drying was determined. The spectral
birefringence was determined by modeling T, as that of a rotated retarder placed between crossed
polarizers. It was found that birefringence increases with wavelength. In the case of wet films, for
V=5 cm/min T, decreases with wavelength whereas the opposite dependence was found for V=30
cm/min. The modelling shows that such opposite behavior is due to the thickness dependence with
V. The effects of film shrinkage due to the loss of water during drying and kinetic arrest on the time
evolution of T, are discussed.

Keywords: Nanocrystalline chitin, birefringence, dip-coating.
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[ BIO-286 ] Obtaining and characterization of nanofibers by electrospinning technique
from organic waste for agroindustrial applications
Susana Meraz Davila (smerazdav@gmail.com)?, Claudia Elena Pérez Garcia®, Ana
Angélica Feregrino Pérez !, Juan Fernando Garcia Trejo !, Valeria de Jests Osalde Ibarral,
Claudia Guadalupe Pedraza Ydfez?!, Francisco Javier De Moure Flores !
I Universidad Auténoma de Querétaro

Cellulose has been the most research polymers in different fields due to its renewable and
biodegradable properties. Electrospinning is an easy and potential technique for nanofiber
fabrication. This method is versatile and easy to assemble, which has made it possible to
process a wide variety of polymers and inorganic composites, in numerous types of
applications. Industrial organic wastes are pollutants that do not have proper use and end
up only in a sanitary landfill causing leaching problems poisoning the earth's deep mantle.

In this work, cellulose nanofibers were obtained from an electrospinning technique using
organic wastes from orange skin and Hibiscus Sabdariffa whose were compared with
commercial cellulose, for being used as plant protector and nutrient in agroindustrial
applications. Different techniques, Scanning Electron Microscopy (SEM), X-Ray Diffraction
(XRD), FTIR spectroscopy, and differential scanning calorimetry (DSC) were used to estimate
the crystallinity degree and the morphology of the nanofibers compared with commercial
cellulose.
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[ BIO-288 ] Polyvinyl alcohol (PVA) crosslinking methods for membranes and
perspectives for ethanol dehydration.

José Luis Flores Arciniega (A318075@alumnos.uaslp.mx)
1DICIM-UASLP, CICSaB, Centro de Investigacidn en Ciencias de la Salud y Biomedicina,
Microscopia de Alta Resolucion, Universidad Autonoma de San Luis Potosi, UASLP, Av.

Sierra Leona 550 C.P. 78210 San Luis Potosi, S.L.P

The crosslinking of PVA have proved being useful in providing closed pores, and less
permeation flux for molecular separations. Also, this process is capable of modify the
hydrophillic properties in surfaces of PVA or into composites.

The aim of this work is to show the different crosslinking pathways for processing PVA and
its results over the PVA and composites for membranes. Also, to remark patterns between
chemical compositions, structures and properties, and finally, propose the impact of
incorporating 2D materials to modify the structures and provide efficiency on ethanol
dehydration.

Beyond that, there are the novel polimeric materials known as PIMs (polymers of intrinsec
microporosity) which have been studied recently since 2004, which are becoming relevant
in the field of selective molecular separations. The incorporation of 2D materials into
polymers, as PVA and PIMs are promising for selectivity over greener and sustainable
separation methods.
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[ BIO-293 ] Microcapsules of Lemon essential oil produced by ionic gelation as wall
alginate / mucilage (Opuntia ficus indica).
Ma. Guadalupe Garnica Romo (gromarO5@yahoo.com.mx)?®, Héctor Eduardo Martinez
Flores (hedu65@hotmail.com)?
I Facultad de Ingenieria Civil, UMSNH, Santiago Tapia 403, col. Centro, Morelia,
Michoacdn. México

2 Facultad de Quimico Farmacobiologia, UMSNH, Santiago Tapia 403, col. Centro, Morelia,
Michoacdn. Mexico

Essential oils have different properties, and some, such as that from citrus fruits, are of great
interest in the cosmetic and food industry. Such is the case with lemon essential oil.
However, its chemical components are susceptible to being modified by environmental
conditions, so they must be protected so that their properties remain unchanged. The
objective of this research was to micro-encapsulate lemon essential oil by the ionic gelling
method, via atomization, using as wall material a mixture of alginate / mucilage of Opuntia
ficus-indica (in ratios 3:1, 2:1, 1:1, 1:2 ). The interaction of the polymers used as wall
material was observed through infrared spectroscopy technique. The microcapsules
obtained were measured particle size. The microcapsules were lyophilized to analyze their
morphology using scanning electron microscopy. Subsequently, the efficiency was
measured by means of UV-Vis spectroscopy. The biopolymers used in microencapsulation
did not show significant interaction, observed by infrared spectroscopy. The microcapsules
obtained had a particle size distribution that varied from 15-75 p, with the particle size
increasing as the mucilage content in the alginate/mucilage mixture increased. When
observed by scanning electron microscopy, the microcapsules had a spherical shape and
some porosity, showing a rough surface and slightly collapsed due to the loss of water when
lyophilized. The determination of the amount of encapsulated oil was quantified by UV-Vis
spectroscopy. The maximum encapsulation efficiency was obtained for the microcapsules
made only with alginate (18.39%) followed by alginate-mucilage in a ratio 3:1 (18.06%). The
atomization method using ionic gelation was a simple and effective method to
microencapsulate and thus protect the essential oil of lemon.
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[ BIO-347 ] POLIMERIZATION OF EPOXIDIZED LINSEED OIL AND CARBON BLACK ON
IRON-ZINC SHEETS, CATALYZED BY ALUMINUM TRIFLUOROMETHYL SULFONATE
David Alejandro Gonzdlez Martinez (dgonzalezmartinez31@gmail.com)?, Jorge Tello
Gonzdlez (enriquevigueras@yahoo.com.mx) !, Enrique Vigueras Santiago®, Susana
Herndndez Lépez*

I Laboratorio de Investigacién y Desarrollo de Materiales Avanzados, Facultad de Quimica,
Universidad Autonoma del Estado de México, Campus Rosedal, km 14.5 Carretera Toluca-
Atlacomulco, San Cayetano de Morelos, Toluca, CP 50295, Edo. de México, Méxic

Metal corrosion represents a great problem, mainly at an industrial level. Therefore,
application of coatings that slow down this phenomenon is essential. Cure epoxy resins
have been widely used to protect metals from corrosion, such as steel. However, trend is
to replace resins obtained from petroleum sources with functionalized biopolymers,
specifically vegetable oils. Therefore, the main objective of the work was to study the
polimerization of Epoxidized Linseed Oil (ELO) on commercial iron sheets coated with Zinc
(Fe-Zn sheets). Using a Lewis acid [Aluminum Trifluoromethyl Sulfonate, Al(OTf)s] as catalyst
and crosslinking agents (bisphenol A, BPA; Carbon black, CB). The chemical structure of ELO
polymers crosslinked with BPA and CB, were characterized by Fourier Transform Infrared
Spectroscopy (FT-IR). Subsequently, to evaluate the anticorrosive performance of polymers
on Fe-Zn sheets, adhesion and weathering tests were carried out (salt-fog chamber). Results
obtained by FT-IR detected that using AI(OTf); as a catalyst was effective to carry out
polymerization of ELO with BPA and CB at 80 °C and 30 min. This was verified by FT-IR
following the disappearance of bands corresponding to epoxy ring (821 and 798 cm™) and
appearance of an absorption band that is attributed to OH groups (3550 cm?). Finally,
addition of BPA and CB improved the mechanical adhesion property of polymers on Fe-Zn
sheets, providing greater protection to decelerate corrosion.
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[ BIO-388 ] Obtaining resin based on unicel waste
Abigail Ponce Gonzdlez (abiponglez@gmail.com)?®, Rubén Jonatan Aranda Garcia
(jonatan_izucar@hotmail.com)?, Daniel Cruz Gonzdlez!, Lilia Alejandra Conde Herndndez
1

1FIQ-BUAP

Expanded polystyrene (EPS), commonly known in Mexico as unicel, is a foamed plastic
material obtained from polystyrene, is employed in the construction and packaging sector.
It is characterized by its lightness, resistance to moisture and above all hygiene, but being
one of the least environmentally friendly materials to take up to 500 years to degrade,
currently looking for alternatives for recycling.

In the present work an alternative to its recycling is proposed from the manufacture of a
resin based on unicel, whose production consists in the dilution of unicel residue, previously
collected and washed, to dilute in an organic solvent (ethyl acetate). Different
concentrations was tested until obtaining the most suitable one based on a liquid silicone
consistency, in a proportion of 3:6 g/ml, after this it was allowed to dry for approximately 5
days. The material obtained was studied by scanning electron microscopy (SEM) to obtain
information on the morphology and size of the samples prepared, an X-ray dispersive
energy spectroscopy (EDS) analysis was performed to obtain information on the chemical
composition of the samples prepared. In addition, hardness tests were carried out to
measure some mechanical properties of the different samples obtained.
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[ BIO-395 ] Effect of temperature on the synthesis of Hydroxyapatite obtained sea urchin
spines
Authors??
Hydroxyapatite (HA), an important crystalline material in the medical field, is composed of
calcium, phosphorus and hydrogen atoms (Ca1o(POa4)s(HO)2) and generally has a hexagonal
crystalline structure [1]. This material is present in teeth and bones, presenting a
characteristic hardness and, due to its chemical and physical properties, has the application
of facilitating the regeneration of hard tissues [2].
In this work, hydroxyapatite (HA) was synthesized using sea urchin spines via a precipitation
and heat treatment method at three different temperatures (500, 600 and 700 °C).
Biosynthesized HA was characterized to determine the vibration of functional groups,
morphology, particle size, crystalline structure and chemical composition. The XPS
confirmed that the material resulting biosynthesis was HA. Hence, according to these
results, the synthesis temperature of HA has a significant effect on the characteristics of the
resulting material. XRD analysis presented the characteristic peaks of HA, showing a lower
crystallinity when the synthesis temperature increased. EDS results showed that the Ca/P
ratio increased in the samples at higher temperatures. Finally, The FTIR-ATR results reveal
that the most defined characteristic HA bonds (O-H, P-O and C-O bonds) were better
defined at higher synthesis temperatures. SEM also presented evidence that temperature

has a significant effect on morphology.

[1] Garcia-Garduio, M.V.; Reyes-Gasga, J. La Hidroxiapatita, Su Importancia En Los Tejidos Mineralizados Y Su
Aplicacidon Biomédica. TIP Rev. Espec. Cienc. Quimico-Bioldgicas2006, 9, 90-95.

[2] Erdem, U.; Dogan, M.; Metin, A.U.; Baglar, S.; Turkoz, M.B.; Turk, M.; Nezir, S. Hydroxyapatite-Based
Nanoparticles as a Coating Material for the Dentine Surface: An Antibacterial and Toxicological Effect.
Int.2020, 46, 270-280.

Keywords: Biomaterial, Hydroxyapatite, sea urchin
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[ BIO-402 ] Encapsulation of Artemisia ludoviciana essential oil in chitosan with potential
antimicrobial activity
Quetzali Nicte Morales Rabanales (nicte.morales@hotmail.com)*, Nemesio Villa Ruano 3,
Aaron Mendieta Moctezuma®, Joel Diaz Reyes?, José Francisco Sdnchez Ramirez?
1CIBA-IPM

2CIBA-IPN
3CUVyTT-BUAP
4 UPIITA-IPN

The results of the obtained, preliminary phytochemical characterization with GC-MS,
encapsulation, characterization of particles, and evaluation of the antimicrobial activity of
essential oil of Artemisia ludoviciana are presented. The extraction was carried out by the
hydrodistillation method using the leaf of Artemisia ludoviciana (AIEQ) with Clevenger
equipment, in which 20 mL of essential oil was obtained. From the phytochemical study of
essential oil, it was possible to identify with GC-MS the presence of verbenol as the major
volatile compound (60%), eucalyptol (10%), alpha-pinene (5%), camphor (5%), and others
minor compounds. The microencapsulation of the essential oil was very successful using the
ionic gelation method and as an encapsulating polymer the chitosan (Cs). By varying the
polymer concentration, it is possible to control the structural properties of the chitosan
particles. The result of FT-IR shows the formation of essential oil-free (CsPs) and essential
oil-loaded chitosan particles (AIEO-CsPs). The characteristic controlled release of the
essential oil in the function of the structural properties of the polymeric were evaluated
using UV-vis spectroscopy, optical and electronic microscopy. The antimicrobial study of the
CsPs and AIEO-CsPs against Salmonella typhi was evaluated in vitro after 24h at 37°C. The
results obtained revealed that S. typhi population inoculated on the control simple
increased, on the contrary, both free and chitosan particles loaded with AIEO cause an
immediate reduction in S. typhi.
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[ BIO-414 ] Modeling and printing of 3D Voronoi structures for plantar orthosis
applications
Jorge Alejandro Torres-Ochoa (jtorres_ptc@upjr.edu.mx)?, Diego Guerrero-Franco3,
Karen Capulin-Cerrito 3, Orlando Cortdzar-Martinez!, Nadia Renata Osornio-Rubio?,
Victor Alfonso Morales-Nieto 3
I Cinvestav-Queretaro

2Tecnoldgico Nacional de México en Celaya

3 Universidad Politécnica de Juvenitno Rosas

The use of additive manufacturing for biomedical applications has taken on special
relevance in the last decade. [1] 3D printing of parts in nylon matrices reinforced with
carbon fiber, kevlar, fiberglass, etc., used as final parts is an attractive solution due to its
low-cost manufacturing compared to machining metal parts, in addition to having similar
mechanical properties to metal parts. [2] On the other hand, Voronoi structures can be
found in nature, such as bones, in plants, coral structures, etc. The use of Voronoi
structures has shown a significant reduction in the material used during the process
fabrication and the reduction of residual stresses in the material. [3]

The present work shows the modeling of Voronoi structures used as a support skeleton in
the manufacture of plantar orthoses. Python and Solidworks(r) were used for modeling the
Voronoi structures. The following variables were used for the design of factorial
experiments: point density, thickness of the skeleton y roundness of
joints. Solidworks(r) software was used to model compressive strength, used as a response
variable. Based on the modeling and calculations, the best Voronoi structure found was
printed on a MarkForge Il equipment, in a matrix of nylon reinforced with carbon fiber.
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[ BIO-420 ] Methodologies and fractional models for measuring viscoelastic properties of
cancer cells by atomic force microscopy
Maricela Rodriguez Nieto (maricelarodrigueznieto@gmail.com) 3, Diana Zarate Trivifio?,
Cristina Rodriguez Padilla®, David Garcia Ortiz?, Gabriel Espinosa Pérez 3, Jorge Luis
Menchaca Arredondo (jorge.menchacarr@uanl.edu.mx)?
1 Departamento de Inmunologia y Virologia, Facultad de Ciencias Biolégicas, Universidad
Auténoma de Nuevo Ledn

2 Facultad de Ciencias Fisico Matemdticas, Universidad Auténoma de Nuevo Ledn

3 Instituto de Fisica, Universidad Michoacana de San Nicolds de Hidalgo, Morelia
Michoacdn

We show two methodologies for measuring the viscoelastic properties of cancer cells by
atomic force microscopy. The first consists of analyzing force-distance curves, and the
second is through force-time curves obtained during a relaxation experiment. Both
methodologies can be combined with mechanical models to characterize the viscoelastic
parameters of a system. In this work we use four mechanical models with these
methodologies to describe the viscoelasticity of three cancer cell lines. The cell lines that
we study were MDA-MB-231, DU-145 and OSTEOSARCOMA. We made a comparison
between the parameters obtained with the different models. Also, we performed an
analysis of the quality of the fits achieved with each model. Finally, we observe that the
fractional Zener model gives us a better way to make a physical interpretation of the results,
it also provides the best fit.
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[ BIO-425 ] STUDY OF THE CONTROLLED RELEASE OF BIOHERBICIDE-STREPTOMYCES Sp.,
MICROENCAPSULATED.

Josefina Aguila-Lépez (joss2327_aguila@hotmail.com)?, Maribel Flores-Gonzalez
2 José Angel Juarez-Torres?, Noé Sanchez-Gonzéalez?, Joel Diaz-Reyes?, José
Francisco Sanchez-Ramirez?

IInstituto Politécnico Nacional UPIITA Avenida Instituto Politécnico Nacional No. 25800,
Col Barrio La Laguna Ticomdn. Gustavo A. Madero. Ciudad de México. C.P. 07340.

2|nstituto Politécnico Nacional, CIBA-TLAXCALA. Ex-Hacienda de San Juan
Molino. Km 1.5 de la Carretera Estatal Santa Inés Tecuexcomac Tepetitla, 90700
Tepetitla, Tlaxcala, México.

The results of encapsulation of a Bioherbicide formulation from Streptomyces sp., using the
drip extrusion technique and alginate as gelling agent, are presented. Bioherbicide
precursor solutions containing PVA were prepared under ambient conditions and with
rigorous agitation. By varying the percentage of alginate 2.0-0.75% in the precursor solution
containing calcium ions, it was possible to prepare bioherbicide capsules with sizes of 5 mm
and with shell thicknesses of 957-458 um, respectively. Characterization by light microscopy
showed the formation of well-defined and homogeneous microcapsules. SEM analysis
reveals the formation of different morphologies in the cross section of the shells as a
function of the alginate concentration. More compact and less porous shells with increased
alginate concentration. The results by UV-Vis spectroscopy revealed the presence of the
bioherbicide in the capsules. The results of the release kinetics of the bioherbicide are
presented using optical absorption spectroscopy in the UV-Vis range.
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[ BIO-430 ] Microspherification of Echeveria gibbiflora in a polymeric matrix of sodium
alginate and controlled release properties.

Marisel Sdnchez Rivera (marisel.sanchezr@alumno.buap.mx)?, Elizabeth Alexandra Rojas
Sdnchez (elizabeth.rojassa@alumno.buap.mx)?, Juan Carlos Flores Alonso*, Rosalina
Maria de Lourdes Reyes Luna !, José Francisco Sdnchez Ramirez 3
1Benemérita Universidad Auténoma de Puebla, Facultad de Ciencias Biolégicas, Avenida
San Claudio, Col. Jardines de San Manuel, C. P. 72570

2 Benemérita Universidad Auténoma de Puebla, , Facultad de Ciencias Bioldgicas, Avenida
San Claudio, Col. Jardines de San Manuel, C. P. 72570

3 Instituto Politécnico Nacional, Centro de Investigacion en Biotecnologia Aplicada. Ex-
Hacienda de San Juan Molino. Km 1.5 de la Carretera Estatal Santa Inés Tecuexcomac
Tepetitla, 90700 Tepetitla, Tlaxcala, México.

4 Laboratorio de Biologia de la Reproduccién, Centro de Investigacién Biomédica de
Oriente, Hospital General de Zona #5, Metepec, Instituto Mexicano del Sequro Social,
Metepec, Puebla, México.

The results of the spherification of Echeveria gibbiflora in a polymeric matrix of alginate
using the drip extrusion technique are presented. The principle of the technique relies on
the gelation of alginate in the presence of calcium. Precursor solutions containing Echeveria
gibbiflora and sodium alginate were mixed and prepared under ambient conditions and
with rigorous agitation. The results showed that varying the percentage of Echeveria
gibbiflora 0.05-1.4% in the precursor solution containing alginate, it was possible to prepare
microspheres with sizes of 500 — 1000 um, respectively. Characterization by microscopy
showed the formation of well-defined and homogeneous microspheres. SEM analysis
reveals the formation of different morphologies in the cross section of the microspheres as
a function of the concentration. More compact and less porous matrix with decreased
Echeveria gibbiflora concentration was observed. The results by UV-Vis spectroscopy
revealed the presence of the Echeveria gibbiflora in the microspheres. The results of the
release kinetics of the Echeveria gibbiflora are presented using optical absorption
spectroscopy in the UV-Vis range.
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CHARACTERIZATION AND METROLOGY

Chairman:

Dr. Roberto Machorro (CNYN-UNAM), roberto@cnyn.unam.mx

Optic and electronic spectroscopy and microscopy are very important and relevant fields of
knowledge when it comes to fundamental and applied research in materials science. Materials and
surfaces have been widely studied and characterized by using linear optics through reflectance,
transmittance, absorbance, and scattering properties. By contrast, nonlinear optics are closely
related to the understanding of materials and surfaces, since such phenomena for example,
second harmonic generation, wave mixing, parametric up and down conversion to mention only a
few are directly related to material features, such as, crystallinity, centrosymmetry, anisotropy and
quantum properties.

This symposium is dedicated to the presentation and discussion of characterization and metrology
within the following topics:

Materials

Surfaces

Linear and nonlinear optical properties
Raman characterization

Nonlinear optical microscopy

Ultrafast light-matter interaction

Laser processing of materials: micro and nanostructures
Laser-tissue interactions

Laser-induced cavitation

Photonics

Biophotonics

Opticaltrapping
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[ CHM-218 ] Automatic detection of water stress taking multispectral photography in
sugarcane leaves using machine learning

Sergio Enrique Rivera Carballido (rivse120992@gmail.com)?, Alan Herndndez Rodriguez
(alanhr_1224@outlook.com)?, Edwin Alejandro Enriquez-Valdés?, David Barrera-del-
Angel?, Sergio Osbaldo José-Garcia?, Noé Sierra-Romero?, Yesenia Eleonor Gonzdlez

Navarro?, Francisco Herndndez-Rosas?, Juan Herndndez-Rosas ?
I Colegio de Postgraduados, Campus Cérdoba, Km.348 Carretera Federal Cérdoba-
Veracruz, Congregacion Manuel Leén, Amatldn de los Reyes, Ver., 94946, México

2 Instituto Politécnico Nacional UPIITA, Av. IPN, No. 2580, Col. La Laguna Ticomdn, Del.
Gustavo A. Madero, Ciudad México, 07340, México

In this work a system was used in the agricultural sector, capable to perform the automated
determination of the water stress index in sugar cane crops at the Ingenio Central El Potrero
in Veracruz, México, through the processing of images captured through a multispectral
camera. Initially, the design and construction of an unmanned aerial vehicle (UAV) was
carried out, later an image captured was made by using the UAV, followed by an analysis of
the data applying Machine Learning tools to obtain the most suitable vegetation index (VI)
choosing between Normalized difference vegetation index (NDVI), Enhanced vegetation
index (EVI) and Soil-adjusted vegetation index (SAVI) , which depended on the state of the
crop, the results was saved for future reference and comparison together with a database
provided by the specialists in the cultivation of sugar cane showing the results in a web app.
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[ CHM-252 ] Detection of traces of Air Pollutant Particulates by Raman Spectroscopy
surface reconstruction in the borderline region between Ciudad Juarez, Chih-El Paso, Tx
Oswaldo Sdnchez-Dena (ossdena@gmail.com)?, Eric Aranda !, Yenifer Berenice Ruiz-
Torres!, Yazmin G Herndndez-Garcia?, Felipe Adridn Vdzquez Gdlvez?, Rurik Farias
(rurik.farias@uacj.mx) !

I Universidad Auténoma de Ciudad Judrez

Raman Spectroscopy has been established elsewhere as a suitable tool for the chemical
identification of air pollutants with the primary size fraction (> 2 um) [1, 2]. In this work, we
have employed a full automated Raman system to scan 100x100 um areas at the surface
level (resolution of 1 um) of filter collected-samples of airborne dusts. A 50x microscope
objective is used to collect laser light of wavelength of 532 nm on the sample, giving a total
power of nearly 6 mW. The samples are provided by Centro de Ciencias Atmosféricas y
Tecnologias Verdes-Universidad Autonoma de Ciudad Juarez and have been collected from
two enough separate locations in the borderline region between Ciudad Juarez, Chih. and
el Paso, Tx, thus representing distinct environmental conditions and the detection of
different specimens is expected. Zone one is located well inside the urban area, near
downtown. Zone two is a suburban area, closer to the borderline. Besides the location
variable, time as a variable also has been being studied with a period of a week;
representative pairs of samples are thus studied in given time period. The reconstruction of
several surfaces combined with Raman mode filtering, so far has led to the identification of
Raman spectra appointing to traces of the following phases [1]: CaCO3, CaSO4 and
“graphitic soot” (a form of carbon or hydrocarbon matter). Compounds based on lead (Pb)
are sought [2]. The study on the dynamics of this pollutant is proposed by the identification
of its population according to location and time, and on the basis of the meteorological
conditions registered on representative periods of time.

[1] E. S. Etz and G. J. Rosaco, Observation of the Raman Effect from Small, Single Particles:
its use in the Chemical Identification of Airborne Particles, In Environmental Pollutants, T. Y.
Toriabara et al. (eds.), Plenum Press: New York 1978.

[2] R. L. Frost, W. Martens, J. T. Kloprogge, and Z. Ding, Spectrochimica Acta Part A 59, 2705
(2003).
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[ CHM-291 ] Photoacoustic spectroscopy and application in medicine: Type 1 Diabetes
Lilia Ivonne Olvera Cano (lilith_ivareth@hotmail.com)?, Guadalupe Cleva Villanueva Lopez
3, Evelyn Romero Mateos 3, Alfredo Cruz Orea (orea@fis.cinvestav.mx)?
ICINVESTAV - IPN

2 Instituto Politécnico Nacional - Escuela Superior de Fisica y Matemdticas
3 Instituto Politécnico Nacional - Escuela Superior de Medicina

In Mexico, there are 1 million 704 thousand diabetics who have been diagnosed with
diabetes and are undergoing treatment but just over a million patients cannot control their
glucose. Causing to be the second leading cause of death in addition to the cost of care
estimated at 7.7 thousand million dollars. For this reason and others, in 2016 diabetes was
declared an epidemiological emergency in the country.

A fundamental challenge in controlling the diabetes epidemic is the detection and use of
new techniques that help to detect the disease or see the progress of this disease. And that
is why we propose photoacoustic spectroscopy (PAS), which has made contributions in
physics, chemistry, biology and even in medicine. PAS is a non-destructive technique and
allows us to carry out studies on biological materials "in vivo" and “in vitro”. In this work,
we will present one application of PAS in medicine, specifically to study blood samples of
male and female rats with type 1 diabetes, as a part of the application of PAS in the study
of diabetes.

53 CHARACTERISATION AND METROLOGY ORAL CONTRIBUTIONS



\\\\V/// XIII INTERNATIONAL CONFERENCE IN MATERIALS SURFACES AND

V= VACUUM
v SOCIEDAD MEXICANA DE CIENCIAS SUPERFICIES Y MATERIALES AC

VIRTUAL CONFERENCE OCTOBER 19-22TH, MEXICO.

[ CHM-355 ] Automatic detection of water stress taking multispectral photography in
sugarcane leaves using machine learning

Sergio Enrique Rivera Carballido (rivse120992@gmail.com)*, Alan Herndndez Rodriguez
(alanhr_1224@outlook.com)?®, Edwin Alejandro Enriquez Valdés®, David Barrera del Angel
1, Sergio Osbaldo José Garcia®, Noé Sierra Romero?!, Yesenia Eleonor Gonzdlez Navarro?,

Francisco Herndndez Rosas?, Juan Herndndez Rosas *
1 Av Instituto Politécnico Nacional 2580, La Laguna Ticoman, Gustavo A. Madero, 07340
Ciudad de México, CODMX

2 Colegio de Postgraduados, Campus Cérdoba, Carretera Federal Cérdoba-Veracruz km
348, congregacion Manuel Ledn, municipio de Amatldn de los Reyes, Veracruz. C. P. 94946

In this work a system was used in the agricultural sector, capable to perform the automated
determination of the water stress index in sugar cane crops at the Ingenio Central El Potrero
in Veracruz, México, through the processing of images captured through a multispectral
camera. Initially, the design and construction of an unmanned aerial vehicle (UAV) was
carried out, later an image captured was made by using the UAV, followed by an analysis of
the data applying Machine Learning tools to obtain the most suitable vegetation index (VI)
choosing between Normalized difference vegetation index (NDVI), Enhanced vegetation
index (EVI) and Soil-adjusted vegetation index (SAVI) , which depended on the state of the
crop, the results was saved for future reference and comparison together with a database
provided by the specialists in the cultivation of sugar cane showing the results in a web app.
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[ CHM-415 ] Use of geometrical factors in XPS calibration which affect the intensity of

the experiments
Abraham Jorge Carmona Carmona (abraham.carmona@cinvestav.mx)?, Orlando Cortazar Martinez*, Jorge
Alejandro Torres Ochoa®, Mariela Bravo Sanchez?, Alberto Herrera Gomez*
1 CINVESTAV-Unidad Querétaro, Querétaro, Qro. 76230, México

X-ray photoelectron spectroscopy (XPS) is by far the most commonly used technique in areas of
materials science, chemistry, and chemical engineering to assess surface chemistry, bonding
structure, and composition of surfaces and interfaces. With more than 9000 papers published
annually, X-ray photoelectron spectroscopy (XPS) is an indispensable technique many laboratories.
This can be seen because the number of papers where XPS was employed has increased more than
15 times during last 30 years with more than 9000 papers published only in the last year.

In this work we use the geometrical factors such as the size and shape of the spectrometer analysis
volume and X-ray beam and, very important, the sample height and the axis of rotation of the
sample manipulator to describe the models and protocols for the correct characterization of the
XPS equipment’s in order to improve the intensity acquisition during experiments.

We prepared flat and thick gold films on silicon wafers through sublimation employing a tungsten
filament with metallic gold (99.999% pure Sigma Aldrich). The background pressure in the
processing chamber was 3x107 Torr and the pressure during sublimation was 2x10°® Torr. For these
experiments we use an X-ray photoelectron spectroscopy (XPS) instrument with a monochromatic
X-ray aluminum source (XR5, from ThermoFisher) and a 7-channeltron hemispherical spectrometer
(Alphal10, from ThermoFisher) assembled by Intercovamex. The shape of the waist of the volume
of the spectrometer and the shape of the beam of the monochromatized x-ray source were
determined by Knife-edge experiments. Nevertheless, the obtained parameters can be transferable
to other more complex systems since they are geometrical in nature.

We use the geometric factors that affect the ARXPS measurements and the standards developed by
Herrera-Gomez et. al.2010, for the calibration of XPS instruments and how this series of procedures
have allowed the standards to be maintained over time. In data acquisition for XPS and ARXPS. This
procedure has shown that it can be used to calibrate other XPS instruments even if they do not have
the same geometry. Also, how these geometric factors have changed over time and how this
method has allowed us to identify early failures in our equipment such as the wear of the
channeltron.
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[ CHM-151 ] Characterization of the thermal transport mechanism in disordered and
self-assembled symmetric polystyrene-block-poly(methyl methacrylate) (PS-b-PMMA)
copolymer films through picosecond laser pump-probe method.

Joan Jaime Puldon Jaime Puldon (jjaimepuldon@gmail.com)?, David Hans Olson*

I Department of Mechanical and Aerospace Engineering, University of Virginia,
Charlottesville, VA 22904, USA

2 Instituto Politécnico Nacional, Centro de Investigacion en Ciencia Aplicada y Tecnologia
Avanzada, Legaria 694, Colonia Irrigacion, 11500 Ciudad de México, México

Ultrashort optical pulses are used to excite and detect picosecond longitudinal-acoustic
pulses in thin films of disordered and self-assembled symmetric polystyrene-block-
poly(methyl methacrylate) (PS-b-PMMA) copolymer. The cross-plane thermal transport,
generation, and propagation of coherent acoustic-phonon waves have been characterized
by applying the picosecond laser pump-probe method based on the measurements
obtained through the time-domain thermoreflectance (TDTR) technique. Analysis of data
acquired and simulations are done for explain the principal thermal transport mechanism
base on properties experimentally derived such as sound velocities, ultrasonic attenuation
and photo-elastic constants. The results confirm that the interfaces between the PS and
PMMA, and reorganization of the PS and PMMA chains around these interfaces, do not
significantly affect the thermal transport in these PS-b-PMMA films.
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[ CHM-168 ] Photopyroelectric techniques for thermo-optical characterization of glucose
solutions at wide range of concentrations
José Abraham Balderas Lépez (abrahambalderas@hotmail.com)
I Instituto Politécnico Nacional-UPIBI, Basic Science department

Photopyroelectric techniques, taking the sample thickness as control variable, were used
for thermal diffusivity and optical absorption coefficient measurements of glucose solutions
in distilled water. Thermal diffusivities were measured for a set of 20 glucose solutions,
ranging from 0 to 4 M concentration, as well as the optical absorption coefficient, at 1550
nm, for a 1 M glucose solution. Thermal diffusivities shown a monotonic decreasing
behavior which was slow at small glucose concentrations and become fast at large
concentrations. The glucose absorptivity in distilled water, at 1550 nm, was obtained from
the measured optical absorption coefficient and resulted in 0.55 cm™/M. These results
shown the feasibility of glucose quantification by the measurement of these two
thermophysical properties. The optical characterization at 1550 nm results relevant since
shows the feasibility of non-invasive glucose assessment in the near-infrared region,
specially by using photothermal techniques.
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[ CHM-260 ] XPS and PA techniques for the study of lime used in the Talavera House of
Mexico City
Joel Jiménez-Pérez?3, Alicia Bracamontes-Cruz?3, José Luis Jiménez-Pérez
(jimenezp@cinvestav.mx)*, Zormy Nacary Correa-Pacheco®, Mario Pérez-Gonzdlez*, Alfredo Cruz-
Orea?
1T CONACYT. Centro de Desarrollo de Productos Bidticos-Instituto Politécnico Nacional. Carretera
Yautepec-Jojutla, Km. 6, calle CEPROBI No. 8, Col. San Isidro, Yautepec, Morelos, México. C.P.
62731, Apartado Postal 24

2 Departamento de Fisica, Centro de Investigacion y de Estudios Avanzados, Instituto Politécnico
Nacional, Av. Instituto Politécnico Nacional 2508 Col. San Pedro Zacatenco, CP 07360 México, DF,
México

3 Escuela Nacional de Antropologia e Historia, Periférico Sur y Zapote, Col. Isidro Fabela, CP 14030
Meéxico DF. México.

4 Unidad Profesional Interdisciplinaria en Ingenieria y Tecnologia Avanzada-Instituto Politécnico
Nacional, Av. Instituto Politécnico Nacional No. 2580, Col. Barrio la Laguna Ticomdn, Del. Gustavo
A. Madero, CP 07340 México, DF. México.

5 Area Académica de Matemdticas y Fisica, Instituto de Ciencias Bdsicas e Ingenieria, Universidad
Autdonoma del Estado de Hidalgo, Carretera Pachuca-Tulancingo Km. 4.5, Col. Carboneras, C.P.
42184, Mineral de la Reforma, Hidalgo, México

To identify the structure and optical properties of compounds used in archaeology,
techniques such as X-ray Photoelectron Spectroscopy (XPS) and Photoacoustic (PA) are of
special interest. This study was focused in the study of samples from the restoration period
2012-2013 belonging to the archeological site of Talavera House trough spectroscopy and
thermal techniques. This House is located in the historical center of Mexico City between
the Republica del Salvador, Talavera and Roldan streets. In this work, the chemical
compounds that were added to the lime used in furnaces and tanneries during the 18 and
20™ century were identified. Those elements were located in the second yard and in the
corridor located in the first courtyard, respectively. The samples collected were analyzed by
XPS and Photoaccoustic (PA) techniques and compared to materials of other excavation
sites.
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[ CHM-279 ] Intrinsic phonon-plasmon interaction in InAsSb alloys
Miguel Angel Gonzalez Moralez?, Daniel Flores Ramirez?, Lucio Alberto Mayen Lopez?,
Manolo Ramirez Lopez (mrlopez.ipn@gmail.com)?, Yenny Lucero Casallas Moreno?,
Gerardo Villa Martinez®, Jose Luis Herrera Perez?, Julio G. Mendoza Alvarez 3
1 Instituto Politeccnico Nacional, ESIME Ticoman, Av. Ticoman No. 600, Col. San Jose
Ticoman, Alcaldia Gustavo A. Madero, C. P. 07340 Mexico DF, Mexico

2 Instituto Politecnico Nacional, UPIITA, Av. IPN 2580, Col. Barrio la Laguna Ticoman,
Gustavo A. Madero, 07340, Ciudad de Mexico. Mexico.

3 Physics Department, Centro de Investigacion y de Estudios Avanzados del Instituto
Politecnico Nacional, Av. IPN, 2508, Ciudad de Mexico, C.P. 07360, Mexico

Corresponding email: mrlopez.ipn@gmail.com, mramirezlo@ipn.mx

Keywords : Multiwavelength Raman, phonon-plasmon, antimonide, surface space-charge
region.

Raman Spectroscopy is a powerful technique to analyze crystalline materials by identifying
the vibrational modes that produce inelastic scattering of photons. Phononic vibrations can
be coupled with plasmons in doped materials with long-range ordering. The effects of
phonon-plasmon coupling has been reported in multiple 1lI-V and II-IV binary
semiconductors, but it has been difficult to observe them in ternary or quaternary alloys
due to the induced disorder. In this work, we report at the first-time phonon-plasmon
interaction in intrinsic InAsSb alloys observed by multiwavelength Raman spectroscopy and
its relationship with its crystalline properties evaluated by HR-XRD. Raman spectra were
measured with 473, 532 and 633 nm laser wavelengths, whose calculated penetration
depths are 19.2, 33.4 y 61.8 nm, respectively. A main peak is observed composed of two
physical signals identify as InAs-like LO phonon (227.4 cm™) and L- phonon-plasmon
coupling (115 cm™) [1]. As wavelength laser increase the LO intensity of InAs-like mode falls
off, nevertheless plasmon coupling intensity rise. These intensity dependencies with laser
penetration length evidence the formation of intrinsic depletion region near InAsSb surface.
Additionally, the ration of InAs-like LO to L- plasmon coupling intensities (indicated as
dimensionless parameter ) as function of Sb concentration for both InAsi,Sbx were
analyzed. ratio decreases as antimonide content increases by two important reasons. In
the first, crystal quality evaluated by HR-XRD of alloys decreases with antimuonium
incorporation. This non-intentional crystal deterioration reduces LO phonon lifetime
lowering its raman intensity. At the second, Sb variation modified the strength of phonon-
plasmon interactions through a change of intrinsic carrier bulk concentration. At 500-700
cm raman range a broad band is observed associated with L+ phonon-plasmon mode. The
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broad band position depends on Sb content which agree with the hypothesis that Sb
influences the intrinsic free carrier density. To corroborate this assumption, the
dependence of the L+ and L- frequencies of phonon-plasmon coupled modes with carrier
concentration (ni) were calculated by an analysis of dielectric function of InAsSb alloy [2].
L+ frequency position observed in the range of 500 to 700 cm™ was used to determine .
Intrinsic carrier concentration change from 3.12x10%7 to 3.88x10' cm™ for samples grown
on p-GaSb (n-GaSb) and are originated by induced donor level at InAsSb crystal by Sb
incorporation.

This work was partially supported by SIP-IPN project No. 20200459.

[1] M. Erkus and U. Serincan, "Phonon frequency variations in high quality

InAs, _ Sby epilayers grown on GaAs," Applied Surface Science, vol. 318, pp. 28-31, 2014.

[2] W. Songprakob et al, "Infrared studies of hole-plasmon excitations in heavily-doped p-
type MBE-grown GaAs:C," Physical Review B - Condensed Matter and Materials Physics, vol.
62, (7), pp. 4501-4510, 2000.
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[ CHM-294 ] Copper nanoparticles nonlinear refraction index vs ablation time
Rubén Gutiérrez Fuentes (ruben_tol@yahoo.com.mx)?, José Luis Jiménez Pérez
(jimenezp@fis.cinvestav.mx) 4, Genaro Gamboa Lopez 3, Zormy Nacary Correa Pacheco?
1CONACYT- Centro de Desarrollo de Productos Bidticos del Instituto Politécnico Nacional,
Carretera Yautepeclojutla, Km. 6, Calle CEPROBI No. 8, Col. San Isidro, C.P. 62731,
Yautepec, Morelos, Mexico.

2 Instituto Tecnoldgico de Ciudad Cuauhtémoc, Av. Tecnoldgico # 137, C.P. 31500, Ciudad
Cuauhtémoc, Chihuahua, Mexico

3 Instituto Tecnoldgico de Toluca, Avenida Tecnoldgico 100 s/n. Colonia Agricola,
Bellavista, La Virgen, 52149 Metepec, Méx.

4 Unidad Profesional Interdisciplinaria en Ingenieria y Tecnologias Avanzadas-Instituto
Politécnico Nacional, Av. Instituto Politécnico Nacional, No. 2580, Col. Barrio la Laguna
Ticomdadn, Gustavo A. Madero, C.P. 07340, Mexico City, Mexico

In this work, the change of the non-linear refractive index vs ablation time of cooper
nanoparticles is reported. This change is measured with the Z-scan technique. In this
technique, the sample is exposed to different power, due to that the beam laser with a
wavelength of 534 nm is focused with a lens and the sample is moved in the z-axis with a
motorized stage. Then, the non-linear effect could be seen. The copper nanoparticles were
obtained by laser ablation. A copper discimmersed in acetone was irradiated with a Nd:YAG
laser of 1064 nm, 15 Hz, 47 mJ and pulses of 7 to 2 ns. The result showed a nonlinear
refractive index increase with an ablation time increase. These non-linear refractive indices
are between 6 to 37 x 10" cm?/w. On the other hand, the samples were analyzed with UV-
visible. Finally, this non-linear index increase due to the concentration increase is related to
the ablation time.
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[ CHM-296 ] SYNTHESIS OF TiO2-Fe-Ni CATALYSTS VIA MICRO-WAVES FOR
PHOTODEGRADATION WITH UV LIGHT AND VISIBLE LIGHT IN WASTEWATER
Luisa Veronica Pifia-Morales (vero_jarm3@hotmail.com)?3, Maricela Villicafia-Méndez
(vimadinmx@yahoo.com.mx), Ma. Guadalupe Garnica-Romo ?

I Facultad de Ingenieria Quimica, Universidad Michoacana de San Nicolds de Hidalgo,
Morelia, Michoacdn

2M.G. Garnica-Romo Facultad de Ingenieria Civil UMSNH Morelia, Michoacdn

3 Maestria en Ciencias en Ingenieria Ambiental Universidad Michoacana de San Nicolds de
Hidalgo Morelia, Michoacdn

Abstract

This work presents the effects of TiO, doping with iron (Fe) and nickel (Ni), at different
concentrations of one of these doping elements, varying the other. They were synthesized
by the microwave-assisted sol-gel method. These TiO; catalysts doped with iron and nickel
change the intrinsic structure of the activation band or "band gap" of the semiconductor,
improving the response of the photocatalyst in the visible light region. The
photodegradation of acid blue dye 9 and Rhodamine B at 20 mg / L (or 20 ppm) is presented,
the best degradation was TiO; (0.10% Fe) (0.25% Ni) without calcination, with 50% visible
light and UV light 40%; presenting a band gap of 2.28 eV. The maximum degradation of TiO2
- Fe with visible light is 40% for Rhodamine B with a band gap of 2.2 eV. The TiO2-Ni reached
62% degradation with Visible light, having a band gap of 2.65 eV.

Keywords: Dopage, Bandgap, degradation
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[ CHM-299 ] Refractive index of carbonated drinks
Jorge Peralta Garcia (mmen07@yahoo.com.mx) !, Susana Elisa Sanchez Mendez?, Marla
Magdalena Mendez-Gonzalez (mmendezg07 @yahoo.com.mx)*
I Fisica, ESFM-IPN, Av. IPN s/n Edif. 9, Zacatenco, G. A. Madero, 07738, CDMX, Mexico

2 Ingenieria del Transporte, UPIICSA-IPN, Av. Té 950, Granjas México, Iztacalco, 08400,
CDMX, Mexico

Utilizando la Ley de Snell, se determiné el indice de refraccion de bebidas carbonatadas con
azucar, edulcorantes y sin azucar. Las bebidas con azucar tuvieron indices de refraccién de
valor mas alto, las bebidas edulcorantes mostraron valores intermedios y las bebidas sin
azucar tienen indices de refraccién de valor mas bajo. Se concluye que el contenido de
azucares influye directamente en el valor del indice de refraccidn, aunque en apariencia son
muy similares.
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[ CHM-310 ] Determination of the refractive index and thermal properties of vitis
vinifera oil
Daniela Ocampo Salgado (mmen07@yahoo.com.mx)?, Alfredo Cruz Orea®, Maria
Magdalena Mendez-Gonzalez (mmendezg07 @yahoo.com.mx)?
IFisica, CINVESTAV-IPN, CDMX, Mexico

2 Fisica, ESFM-IPN, Av. IPN s/n Edif. 9, Zacatenco, G. A. Madero, 07738, CDMX, Mexico

Se determinan el indice de refraccidn, la efusividad térmica y la difusividad del aceite de
vitis vinifera. Mediante la incidencia de un rayo laser sobre la superficie plana de un
refractdmetro semicircular se obtiene el indice de refraccién y, mediante la técnica de la
foto piroeléctrica, se obtienen las propiedades térmicas mediante la relacién entre la
efusividad térmica y la difusividad obtenida a partir de su conductividad y capacidad
térmica. de calor volumétrico.
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[ CHM-376 ] Influence of the Cantilever Stiffness in Switching Spectroscopy

Piezoresponse Force Microscopy Characterizations.
Oscar Solis-Canto (oscar.solis@cimav.edu.mx) 3, Eduardo Murillo Bracamontes?, José Juan Gervacio
Arciniega?, Oscar Solis-Canto (oscar.solis@cimav.edu.mx)*
1 Centro de Nanociencias y Nanotecnologia, Universidad Nacional Auténoma de México

2 Catedra-CONACYyT, Facultad de Ciencias Fisico Matemdticas, Benemérita Universidad Auténoma de Puebla
3 Facultad de Ciencias Fisico Matemdticas, Benemérita Universidad Auténoma de Puebla

4Laboratorio Nacional de Nanotecnologia, Centro de Investigacion en Materiales Avanzados

In recent years, Switching Spectroscopy Piezoresponse Force Microscopy (SS-PFM) [Stephen
Jesse, Arthur P. Baddorf, Appl. Phys. Lett., 88, 062908 (2006)] in Dual AC Resonance Tracking
(DART) mode [Brian J Rodriguez, Clint Callahan, Nanotechnology, 18, 475504 (2007)] has
been utilized as an effective tool to study the superficial and local domain switching
behavior and piezoresponse