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Welcome from the Executive Committee President 

 
Dear participants, 
 
It is a great pleasure to welcome you to the 5th Conference on Energy, Efficiency, and 
Environmental Sustainability (CEES 2025) on behalf of the Executive Committee and all the 
institutions that have made this event possible. We sincerely thank you for your participation, 
interest, and commitment to advancing our discipline, both in Chile and internationally. 
 
The Universidad Diego Portales, host of this edition, is undergoing a strong process of 
consolidation focused on strengthening research, innovation, and the training of advanced 
human capital in the fields that bring us together today. A key example of this effort is the recent 
creation of the PhD Program in Engineering Sciences, aimed at developing researchers capable 
of generating, applying, and transferring cutting-edge knowledge in three priority areas: 
Intelligent systems, analytics and operations management; Climate, energy, and infrastructure 
resilience; and Advanced materials. 
 
We also celebrate the recent funding award for the Center for Nanoscience and 
Nanotechnology (CEDENNA), led by Dr. Dora Altbir, 2019 National Prize in Exact Sciences and 
Director of Institutional Projects at UDP, through the 2025 National Competition for Applied 
Research Centers (ANID). This achievement reinforces our university’s commitment to 
scientific excellence, technological innovation, and sustainable development. 
 
This year’s edition of CEES carries a special meaning: it is the first time the conference is held 
outside the University of La Serena, its founding institution. Hosting CEES 2025 in Santiago 
reflects the maturity of our academic community and the growing interest of multiple 
universities in contributing to the discussion and progress on these crucial topics. 
 
Finally, I would like to acknowledge the collective effort of the Organizing Committee, formed 
by the universities of La Serena, Federico Santa María, La Frontera, and Diego Portales, as well 
as the Scientific Committee, whose dedication and rigor have been essential in shaping a 
diverse and high-quality program. Thanks to their work, we can meet here to share our research, 
exchange experiences, and strengthen collaborations that will surely bear fruit in the years to 
come. 
 
Welcome, and may this conference be a stimulating space for dialogue, inspiration, and 
collective knowledge building. 
 
 
Dr. Andrés J. Díaz 
Director, School of Industrial Engineering 
Associate Researcher, Center for Energy and Sustainable Development (CEDS) 
Universidad Diego Portales, Chile 
  



 

Committees 

Organizing Committee 

Andrés Díaz Alarcón (Chair) 
Escuela de Ingeniería Industrial, Centro de Energía y Desarrollo Sustentable, Universidad 
Diego Portales 

Adriana C. Mera (Vice Chair) 
Departamento de Ingeniería Química y Ambiental, Universidad Técnica Federico Santa María, 
Chile 

Luis Silva Llanca 
Departamento de Ingeniería Mecánica, Universidad de La Serena, Chile 

Rodrigo Cáceres González 
Escuela de Ingeniería Industrial, Centro de Energía y Desarrollo Sustentable, Universidad 
Diego Portales 

Cristóbal Sarmiento Laurel 
Escuela de Ingeniería Industrial, Centro de Energía y Desarrollo Sustentable, Universidad 
Diego Portales 

Andrés Felipe Jaramillo Muñoz 
Departamento de Ingeniería Mecánica, Universidad de La Frontera, Chile 

Norberto José Abreu Hernández 
Departamento de Ingeniería Química, Facultad de Ingeniería y Ciencias, Universidad de La 
Frontera, Temuco 

Pugazhenthiran Nalandhiran 
Departamento de Química, Universidad Técnica Federico Santa María, Valparaíso, Chile 

 

Scientific Committee 

Dr. Danilo Carvajal (President) 
Departamento de Ingeniería Química y Ambiental, Universidad Técnica Federico Santa María, 
Chile 

Dra. Karla Andrea Garrido Miranda (Vice-president) 
Núcleo Científico Tecnológico en Biorecursos, Universidad de La Frontera 

Dr. Alexander Alfonso Álvarez 
Departamento de Ingeniería Mecánica, Universidad de La Serena, Chile 

Dr. Masoud Behzad 
Escuela de Ingeniería Industrial, Centro de Energía y Desarrollo Sustentable, Universidad 
Diego Portales 



 

Dra. Lorena Cornejo 
Centro de Energía, Universidad de Chile, Chile 

Dr. Felipe Puga 
Universidad de O’Higgins, Chile 

Dr. Arulraj Arunachalam 
Universidad Tecnológica Metropolitana, Santiago, Chile 

Dr. P. Sathishkumar 
Vellore Institute of Technology, Vellore, India 

Dennyson Savariraj 
Dongguk University-Seoul, Corea del Sur 

Dra. Carola Martínez Ugalde 
Departamento de Ingeniería en Obras Civiles, Universidad de La Frontera 

Dr. Luis Humberto Pino Soto 
Departamento de Ingeniería Química, Universidad de Concepción 

Dra. Thais González Pérez 
Universidad de Concepción, Chile 

Dra. Juana Angélica Felipe Fernandes 
Universidad Adolfo Ibáñez, Chile 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Keynote Presentations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Keynote presentation 

Advanced Treatment Technologies for Wastewater/Waste-
Streams Resources Recovery 

Dr. Vítor Jorge Pais Vilar 

 

Biography: 

Dr. Vítor Jorge Pais Vilar is a Principal Investigator at the 
Associated Laboratory in Chemical Engineering (ALiCE) and a 
Professor at the Department of Chemical Engineering, Faculty 
of Engineering, University of Porto (FEUP), Portugal.  

Dr. Vilar is coordinator of the “Environmental Engineering” 
research group at the Separation and Reaction Engineering 
Laboratory – Catalysis and Materials Laboratory (LSRE-LCM) 
the same University. 

 
He is an expert in chemical and environmental engineering. His work focuses on sustainable 
technologies. 
 
Author of more than 600 scientific publications (h-index 59, +13,000 citations), 4 patents, and 
winner of 10 awards. Recognized among the most cited scientists in the world (Stanford 
University, 2021-2023). He has given over 70 international conferences and is an editor in 
prestigious scientific journals such as Environmental Science and Pollution Research 
(Springer), Chemical Engineering Journal and Journal of Environmental Chemical Engineering 
(Elsevier). 
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Keynote presentation 

Environmental Sustainability by Intensification of Advanced 
Oxidation Processes and Conversion of CO2 to Platform 

Chemicals 

Dr. Gianluca Li Puma 

 

Biography:  

Dr. Gianluca Li Puma serves as Professor of Chemical and 
Environmental Engineering at the University of Palermo, Italy. 
Before joining Palermo, he held academic positions at 
Loughborough University and the University of Nottingham in 
the United Kingdom, after completing his PhD and 
postdoctoral research at the Hong Kong University of Science 
& Technology. 

His research spans Environmental Nanocatalysis and 
Heterogeneous Photocatalysis; Advanced Disinfection, Water Detoxification and Reuse 
Technologies; Photo- and Microbial-Electrosynthesis Systems and Solar Fuels; as well as 
Photoreaction and Solar Engineering supported by advanced mathematical modeling. 
Altogether, these research lines aim to address globally significant challenges, including water 
scarcity and reuse, renewable energy generation, and environmental sustainability. 

Dr. Gianluca Li Puma serves as Editor of Applied Catalysis B: Environmental and previously held 
the same role at the Journal of Hazardous Materials. He has contributed as a committee 
member and programme chair to the organization of more than 80 international conferences in 
catalysis, engineering, and environmental science. 

He is a member of the International Advisory Board of the Water Research Centre (NIREAS) in 
Cyprus and of the EPSRC Solar-Chemical Network in the United Kingdom. 

  



 

Keynote presentation 

Innovative Approaches in Green Energy Generation: 
Harnessing Nanotechnology for the Sustainable Energy 

Solutions 

Dr. Mangalaraja Ramalinga Viswanathan 

 

Biography: 

Dr. Mangalaraja Ramalinga Viswanathan is the Full Professor in 
the Facutly of Engineering and Architecture, Vicerrectoría de 
Investigación e Innovación, Universidad Arturo Prat (University 
of Arturo Prat), Iquique, Chile, and Full Professor (Part-Time) in 
the University Institute of Technological Research and 
Development (IDT), Universidad Tecnológica Metropolitana 
(UTEM, Metropolitan Technological University), Santiago, 
Chile, Previously, he served as the Full Professor in the Faculty 
of Engineering and Sciences, Adolfo Ibáñez University, 
Santiago, Chile, and in the Department of Materials 
Engineering, University of Concepción at Concepción, Chile. 

He has worked as the Director of International Relations at the University of Concepción for the 
period of two years from 2018 to 2019. He served as the Director of the Department of Materials 
Engineering for the period of six years from 2010 to 2016. He also served as the President of the 
Chilean Metallurgy and Materials Society (SOCHIMM) for the period of 2015-2017. Life-Member 
of Indian Ceramic Society (ICS) and Fellow of Indian Institute of Ceramics (IIC). Also, member 
of the Mineral, Metals and Materials Society (TMS) and Singapore Materials Research Society 
(MRS-S); and American Ceramic Societies (ACerS) and founder member of PAN American 
Ceramic Society. 

He authored/coauthored over 360 research articles in the refereed international scientific 
indexing (ISI) journal publications, more than 70 book chapters, four patents, Editor in eight 
Books, and more than 200 research presentations in several International 
Conferences/Seminars. He has been ranked as second position by the Ministry of Science and 
Technology-Chile in the national level Engineering and Technology stream.  
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BMS: Bioprocess and Biomaterials 
for Sustainability 

  

 
First author 

 
Title 

 
Key 

 
Page 

    

Gerardo Díaz Production and characterization of syngas and biochar 
from gasification of heterogeneous feedstocks: a 
practical step toward the circular bioeconomy 

BMS 01 1 

Nicolas Gajardo-Parra Rational solvent design and selection framework for in-
situ product recovery in bioprocesses 

BMS 02 2 

EE: Energy Efficiency   

 
First author 

 
Title 

 
Key 

 
Page 

    

Juan Pablo Agudelo Escobar Analysis of energy consumption in data centers using 
Computational Fluid Dynamics and Machine 
Learning 

EE 01 4 

Andrea Torrejón-Fontana Exergy Destruction Analysis of a Large Wind Farm over a 
24-Hour Diurnal Cycle Using the Johns Hopkins 
Turbulence Database 

EE 02 6 

Ignacio Leyton Valenzuela Real-time optimization of data center cooling using 
thermodynamic modeling and machine learning 

EE 03 7 

Luciano Poblete Dynamic insights of a Liquid Air Energy Storage/Organic 
Rankine Cycle system under weather variations 

EE 04 8 

Léa Décultot Numerical simulation: A key tool for the energy transition EE 05 9 

Tomas Venegas Assessment of energy efficiency of Heat Pump-
powered central plant of a district heating system for 
dwellings with PCM-enhanced floor heating 

EE 06 10 

Natalia Osorio Álvarez Thermal Behavior Analysis of CLT Buildings Enhanced 
with Phase Change Materials (PCMs) through 
Computational Simulation 

EE 07 12 

    



 

 

 

MEE: Materials for Energy and 
Environmental Applications 

  

 
First author 

 
Title 

 
Key 

 
Page 

    

María Guiñez Development of BiOCl/CuO heterostructured 
photocatalyst supported on zeolite for the removal of 
recalcitrant organic compounds under solar-like 
irradiation 

MEE 01 15 

Pugazhenthiran Nalandhiran MXene-{001}-Facet Anatase TiO2 nanostructures: 
Sunlight-Driven Photocatalytic Degradation of 
Endocrine Disruptors 

MEE 02 17 

Santhoshkumar Mahadevan High-energy product rare-earth-free permanent magnets 
for wind turbine applications 

MEE 03 18 

Alejandro San Martín Bravo Thermal and mechanical properties of recycled UBC 
aluminum foams fabricated by sand casting 

MEE 04 19 

Govinda Raj Muniyandi Hierarchical MoS2/Ti3C2Heterojunction: A High-
Performance and Durable Catalyst for Solar- 
Powered Hydrogen Production 

MEE 05 21 

REC: Renewable Energy Conversion   

 
First author 

 
Title 

 
Key 

 
Page 

    

Verónica Goitia Gimenez Complementarity of Renewable Solar and Wind 
Resources as a Driver of Stable and Cost- Effective 
Green Hydrogen in Coastal Chile 

REC 01 23 

Arunachalam Arulraj Engineering 2D Nanostructured Nickel Chalcogenide 
Nanocatalysts for Hydrogenbased Renewable Energy 
Conversion 

REC 02 24 

Andrea Oyarzún Aravena Chemical engineering perspective on data-driven 
opportunities for ammonia and e-fuels hubs: Chile as 
a use-case 

REC 03 25 

Kaushlendra Pandey Substrate Temperature Impact and High White Light 
Sensitivity of RF Magnetron Sputtered 
Cu2ZnSnS4 Thin Films for Solar Cell Applications 

REC 04 26 



 

 

SCC: Sustainability and Climate 
Change 

  

 
First author 
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Key 

 
Page 

    

Jorge Petit Effects of heat waves on electricity demand in Chile in the 
context of climate change 

SCC 01 28 

Rafael Quezada Impact of Climate Change on photovoltaic power 
availability: Differences between subtropical and 
temperate Chile 

SCC 02 29 

Marcela Lizana-Vial Integrated Indicator Monitoring Systems for 
Sustainable Local Management: Lessons from Rural 
Municipalities in Chile 

SCC 03 30 

SES: Sustainable Energy Systems   

 
First author 

 
Title 

 
Key 

 
Page 

    

Vicente del Escoval von Johnn-
Marteville 

Microclimatic Assessment and Thermal Comfort in 
Low-Infrastructure Housing: A Case Study in 
Valdivia, Chile 

SES 01 33 

Isidora Vásquez Araneda Identification of Optimal Areas for Green Hydrogen 
Production in Chile Using Random Forest and 
Spatial Data 

SES 02 34 

Martín Alegría Thermodynamic and Multi-Objective Optimization of 
Solar-Assisted Brayton and sCO₂ Cycles 
for Cogeneration-Based Desalination 

SES 03 35 

Cristian Lira Saavedra Exergoeconomic Assessment of a Solar Desalination 
System with Auxiliary Gas Boiler: HDH Technology 
Applied in the Coquimbo Region, Chile 

SES 04 36 
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Page 

    

Karla Riguetti-Del Rosario Numerical analysis of fixed-bed adsorption columns 
for direct lithium extraction 

WTM 01 38 

Mauricio Ortíz Optimization of Synthesis and Evaluation of 
BiOCl/CuO Heterostructure for Photocatalytic 
Degradation of Pharmaceutical Micropollutants by 
Photocatalytic Ozonation 

WTM 02 40 

Rawlings A. Timothy Photodegradation Mechanism of Alizarin Dye on Fe, 
Co, Ni-Encapsulated Graphene/h- AlN: A DFT Study 

WTM 03 41 

Paula Acevedo-López Transient Numerical Analysis of Reject-Brine 
Reinjection from Direct Lithium Extraction: A Case 
Study in the Salar de Atacama Aquifer 

WTM 04 43 

Erwin Sepúlveda Estimating Water Demand for the Green Hydrogen 
Industry in Chile by 2040 

WTM 05 45 

Valeria Araya Mining tailings for the treatment of wastewater from 
the Pisco production industry 

WTM 06 46 

Elías Masihy An experimental study of pressure drop for different fog 
collector meshes 

WTM 07 47 
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Karla Garrido Physicochemical and Functional Properties of Poly(3-
hydroxybutyrate) Bionanocomposites Reinforced with 
Clay, Biochar, and Essential Oils 

BMS-P-01 49 

Schirley Painemal Development of a bifunctional catalyst based on 
residual brewer's yeast for the conversion of glucose to 
5-hydroxymethylfurfural 

BMS-P-02 50 

Juana Fernandes Aerobic composting with goat manure to degrade 
ciprofloxacin waste 

BMS-P-03 51 

Juan Pablo Sepúlveda Quiroz Optimization of LED Light Spectrum in Mizuna 
Microgreens: Energy Efficiency and Functional Quality 
in Vertical Farming Systems 

EE-P-01 52 

Victor Vinoth A Novel AuNPs/Ti3C2Tx MXene Platform for Enhanced 
Electrochemical Detection of Guanine and Adenine 

MEE-P-01 53 

Durga Prasad Pabba Boosting Energy Harvesting Performance of Highly 
Flexible PVDF-Fe3O4 Magnetoelectric Composites 

MEE-P-02 54 

Andrés Escalona High-Temperature Fuel Cells for Decarbonizing 
Combined-Cycle Power Plants in Chile 

MEE-P-03 55 

Aurora del Valle Synthesis of a high entropy alloy FeNiCoMnM (M=Cu, 
Cr) by mechanical alloying applied as a 
metallic support for MS-SOFC 

MEE-P-04 56 

Luis Rojas Comparative Analysis of Conventional and Microwave 
Heating of Copper Slag for Thermal Energy Storage 
Applications 

MEE-P-05 57 

Raúl Pastén Design of High-Reliability Welds for Thermal Energy 
Storage Tanks in CSP systems 

MEE-P-06 59 

Felipe Torres Fabrication of Composite Material for Structural 
Applications Using Polymeric Waste and Oyster Shells 
from Northern Chile 

MEE-P-07 61 

Daniel Becker Synthetic zeolite modification for CO2 capture: On the 
role of the compensation cations. 

MEE-P-08 63 

Francisca Henriquez Thermal Performance Assessment of a New Solid-State 
Energy Storage Material 

MEE-P-09 64 

Thais González Iron-Doped Zeolite Modified Anodes as Advanced 
Materials for Enhanced Bioelectrochemical Energy 
Generation 

MEE-P-10 66 

José Luis Muñoz Pincheira Optimization of Off-Grid Hybrid Renewable Energy 
Systems (HRES) with Wind– Solar Resources and 
Storage Using Genetic Algorithms: Impact of Temporal 
Complementarity 

REC-P-01 67 



 

Loreto Topp Leal Analysis of the electrical performance of a dye-
sensitized solar cell through the incorporation of 
bacterial pigments applied as sensitizers 

REC-P-02 68 

Camila Silva Development of dye-sensitized solar cells based on 
Aristotelia chilensis pigments and iron oxide/biocarbon 
composite 

REC-P-03 69 

Christian Muñoz Experimental and Comparative Evaluation of Vertical 
Axis Wind Turbines for Urban Applications 

REC-P-04 70 

Amit Kumar Gangwar Scalable Gas Sensors from Magnetron-Sputtered 
MAX/MXene Thin Films: Toward Energy- Efficient and 
Sustainable Solutions 
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Tamara Aiyapan Sustainable structural lightweight concrete using 
plastic waste aggregates and nanotechnology: A 
path to green construction 

SCC-P-01 73 

Javiera Ríos LCA for Literature Review in Seashell Waste SCC-P-02 75 

Camila Osorio Systemic Transition Pathways of Circular Business 
Models in Chile’s Construction Sector 

SCC-P-03 76 

Rubén Arévalo Ramírez Thermoeconomic assessment of poultry litter 
valorization for heat and power generation 

SES-P-01 77 

Gabriela Pallauta Pérez Understanding the main drivers of cloud evolution to 
support solar energy applications in coastal regions 

SES-P-02 78 

Mathias Seguel Photocatalytic Degradation of Naproxen in Aqueous 
Medium Using MoO3/CuO and MoO3/Fe2O3-Based 
Semiconductor Composites 

WTM-P-01 79 

Luis Pino-Soto Upcycled Hybrid Ultrafiltration Membranes 
Incorporating Aquaporin Z and IPNs for Selective Ion 
Removal from Groundwater 
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