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Welcome to the 11th edition of the Hydrogen congress of the Mexican 

Hydrogen Society. In this occasion we are honoring Renewable 

Hydrogen, as this clean fuel is becoming more and more important as 

an option for energy storage of intermittent renewable primary sources. 

As renewable energy technologies get a larger participation in the 

electricity generation, in particular through PV solar and wind energy, 

dispatching installed capacity is of paramount importance. Hydrogen can 

be one way to resolve such challenge and could become a parallel energy 

vector to electricity. 

THis 2011 edition will see technical contributions of all aspects of 

hydrogen energy, from its generation, its storage to its application. We 

will also have proposals presenting renewable energy systems and their 

related studies. As an effort of the Mexican Hydrogen Society and the 

organizers for the promotion of the technology transfer of scientists and 

engineers dedicated to work on hydrogen and renewable energy, we will 

have a one-day course on Technology Transfer. Don’t miss this 

opportunity to understand the complexities of bringing an invention to 

commercial reality. 

We hope you will enjoy this event and will find it not only technically 

interesting but also enjoyable from the social point of view, as we will 

have a cultural surprise on Wednesday 21 and we will share at dinner on 

Thursday 22 with traditional Mexican music. 

Please make this an opportunity to renew old friendship with your 

colleagues and make new friends in sunny Cuernavaca. Welcome to the 

Endless Spring and help spread Renewable Hydrogen benefits…! 

The Organizing Committee 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Local Map 

 Technical Parallel Sessions will take place in Rooms E and F. 

 Plenary Talks and Poster Session will be held in Room C-D (see 

general program for time schedule) * 

 Industry Expo Stands are located in Rooms A-B and Front Hall 

 

 

 

Please note that lunch will be served in the Hotel’s Restaurant 

*Please follow instructions from organizers for other events or any 

change. 

 



FULL PROGRAM 
 

Technology Transfer Workshop 
Tuesday 20 of September, 2011. 

Room C-D 
TIME TUESDAY 20 

08:00 ON-SITE REGISTRATION 

09:00 – 10:00 TECHNOLOGY TRANSFER WORKSHOP 
10:00 – 11:00 

11:00 – 11:20 COFFEE BREAK 

11:20 – 13:00 TECHNOLOGY TRANSFER WORKSHOP 

13:00 – 14:00 LUNCH 

14:00 – 15:00 
TECHNOLOGY TRANSFER WORKSHOP 

15:00 – 16:00 

16:20 – 17:40 COFFEE BREAK 

 

 

Energy Network Meeting 

Room C-D 
17:40 – 19:40 ENERGY NETWORK MEETING 

 

Terrace 
19:40 WELCOME COCKTAIL 

 



International Hydrogen Congress  
 

Wednesday 21 of September, 2011 
08:00 COFFEE AND REGISTRATION  
 Room C-D 
09:00 OPENING CEREMONY 

09:30 PLENARY SESSION 1 

 Room E Room F 
10:30 Energy Strategies and 

Studies ID 15 
Hydrogen Storage 

ID 32 

10:50 Energy Strategies and 
Studies ID 34 

Hydrogen Storage 
ID 37  

11:10 Renewable Energy 
ID 66 

Hydrogen Storage 
ID 47 

11:30 COFFEE BREAK 

11:40 Energy Strategies and 
Studies 

ID 36 

Fuel Cells Components 
ID 38 

12:00 Energy Strategies and 
Studies 

ID 68 

Fuel Cells Components 
ID 39 

12:20 Renewable Energy 
ID 17 

Fuel Cells Components 
ID 93 

12:40 Renewable Energy 
ID 60 

Fuel Cells Components 
ID 91 

13:00 LUNCH 

15:00 PLENARY SESSION 2 (Room C-D) 

16:00 Hydrogen Systems 
ID 86 

Hydrogen Systems 
ID 31  

16:20 Fuel Cells Applications 
ID 22 

Hydrogen Generation 
ID 62 

16:40 Fuel Cells Applications 
ID 35 

Hydrogen Generation 
ID 83 

   

18:00 – 
20:00 

CULTURAL AND SOCIAL EVENT 



Thursday 22 of September, 2011 
08:00 COFFEE AND REGISTRATION 

 Room C-D 

09:00 PLENARY SESSION 3 

 Room E Room F 
10:00 Renewable Energy 

ID 18 
Modeling 

ID 69 

10:20 Renewable Energy 
ID 19 

Modeling 
ID 84 

10:40 Renewable Energy 
ID 20 

Modeling 
ID 55 

11:00 Renewable Energy 
ID 41 

Fuel Cells Components  
ID 63 

 11:20 INDUSTRY PRESENTATIONS 

12:20 Fuel Cells Components 
ID 40 

Hydrogen Generation 
ID 10 

12:40 Fuel Cells Components 
ID 78 

Hydrogen Generation 
ID 12 

13:00 Fuel Cells Components 
ID 79 

Hydrogen Generation 
ID 26 

13:20 Fuel Cells Components 
ID 96 

Hydrogen Generation 
ID 29 

13:40 LUNCH 

 Room C-D 

15:30 PLENARY SESSION 4 

16:30 POSTER SESSION (Room E–F) 

  

20:00 CONGRESS DINNER 

 

 

 



Friday 23 of September, 2011 
08:00 COFFEE AND REGISTRATION 

 Room C-D 

09:00 PLENARY SESSION 5 

 Room E Room F 

10:00 
Fuel Cells 

Components 
ID 21 

Hydrogen Generation 
ID 33 

10:20 
Fuel Cells 

Components 
ID 23 

Hydrogen Generation 
ID 53 

10:40 
Fuel Cells 

Components 
ID 43 

Hydrogen Generation 
ID 56 

11:00 
Fuel Cells 

Components 
ID 67 

Hydrogen Generation 
ID 61 

11:20 COFFEE BREAK 

11:40 
Fuel Cells 

Components 
ID 42 

Hydrogen Generation 
ID 95 

12:00 
Fuel Cells 

Components 
ID 49 

Hydrogen Generation 
ID 54 

12:20 
Fuel Cells 

Components 
ID 89 

Hydrogen Storage 
ID 80 

12:40 
Fuel Cells 

Components 
ID 92 

Hydrogen Storage 
ID 81 

13:00 
ADJOURN AND 

CLOSING COCKTAIL (RSVP) 

 

  



Technical Contributions 

ID TITLE AUTHORS MODE 

9 
Production of extracellular lipase from 

different Fungus as catalyst for the 
enzymatic synthesis of biodiesel. 

Lydia Toscano*1,2, Gisela Montero1, 
Margarita Stoytcheva1, Velizar Gochev3, 

Guadalupe Moreno2 
POSTER 

10 
CoO-TiO2 and WO3-TiO2 mixed oxide as 
photocatalyst for hydrogen generation 

A. Pérez-Larios, A. Hernández-Gordillo, F. 
Tzompantzi, R. Gómez 

ORAL 

12 
Zeolites type SBA-16 as photocatalyst 

for hydrogen production 

A. Pérez-Lariosa*, A Hernández-Gordilloa, 
M. A. Guzmanb, R. Huirache-Acuñac, R. 

Gómeza 
ORAL 

14 

Effect of the Pr addition to Pt/Al2O3 and 
Rh/Al2O3 catalysts on the hydrogen 
production by steam reforming of 

methanol 

Miroslava Barrera salgado, Gloria Del 
Angel, Raúl Pérez Hernández 

POSTER 

15 
Energy balance for design and 

optimization of a renewable hybrid 
system with hydrogen storage 

Romeli Barbosa, Beatriz Escobar, José 
Hernández, Ysmael Verde 

ORAL 

16 

Hydrogen Production by Spirulina 
Maxima 2342 in Different Light 

Intensities and quantification through a 
PEMFC 

Alina Juantorena Ugás, Sebastian 
Pathiyamattom Joseph, Orlando Lastres 
Danguillecourt, Geovannis Hernández 

Gálvez, Armando Bustos Gómez 

POSTER 

17 
Study of Wind Energy Potential in San 

Quintin, Baja California 
Marlene Zamora Machado, Alejandro 

Adolfo Lambert Arista 
ORAL 

18 
Parallel connection and sandwich 

electrodes lower the internal resistance 
of a Microbial Fuel Cell 

Areli Ortega-Martínez1; Omar Solorza-
Feria2; Elvira Ríos-Leal3 ; Katy Juárez-

López4; María T. Ponce-Noyola5; Noemí F. 
Rinderknecht-Seijas6; Héctor M. Poggi-

Varaldo1 

ORAL 

19 

Comparison of Variable Resistance and 
Linear Sweep Voltammetry methods for 

characterizing a mediator-less single 
chamber microbial fuel cell loaded with 

sulfate reducing biocatalysts 

K. Sathish Kumar1, Omar Solorza-Feria2,1, 
Gerardo Vazquez-Huerta2, 
Héctor M. Poggi-Varaldo3,1 

ORAL 

20 
Electrical stress-directed evolution of 

biocatalysts community sampled from a 
sodic-saline soil 

K. Sathish Kumar1; Omar Solorza-
Feria2,1,*; Gerardo Vázquez-Huerta2; 

Marco A. Meraz-Ríos4; J. 
P. Luna-Arias5; Héctor M. Poggi-

Varaldo3,1 

ORAL 

21 
Thermal Treatment Effects on Pd5Cu4Pt 
Electrocatalyst for Oxygen Reduction in 

a PEM Fuel Cell 

D. C. Martínez Casillas1,*, O. A. Gil 
Esquivel1, O. Solorza Feria1. 

ORAL 

22 
Hybrid Electric Vehicle (Nayaa ) Fuel 

Cells And Batteries 

A. Rodríguez-Castellanos, S. Citalán-
Cigarroa, J. L. Díaz-Bernabe, O. Solorza-

Feria 
ORAL 



23 
High catalytic activity and degree of 

tolerance to ethanol of low platinum-
content Pt-CeOx/MWCNT in acid media 

Alberto Gaona Coronado, Javier Rodriguez 
Varela, Juan Carlos Loyola, Iván Escalante-

García , Pascual Bartolo Pérez 
ORAL 

24 
Synthesis and characterization of novel 

Pd-CeOx/MWCNT electrocatalysts as 
ORR cathode materials for DAFCs 

Alberto Gaona Coronado, Javier Rodriguez 
Varela, Juan Carlos Loyola 

POSTER 

26 
Oxidative Steam Reforming of Methanol 
and Hydrogen production: Effect of the 

Cu and Ni Impregnation on CeO2 

Albina Gutiérrez-Martínez, Antonio Alba, 
Raúl Pérez-Hernández 

ORAL 

27 
Platinum Deposit on WOx-C Synthesized 

by Different Methods As Catalyst In 
PEMFC 

M. L. Hernández-Pichardo1,*, R. G. 
González-Huerta2, S. P. Paredes-Carrera1, 

J. A. Frías-Rojas1, 
E. Palacios-González3, P. del Angel3 

POSTER 

28 
Decontamination Of Drinking Water By 

A Combined Photocatalysis-Sorption 
Couple System At Low Energy 

S.P. Paredes1, M. A. Valenzuela1, M. L. 
Hernández-Pichardo1, Rodríguez-Clavel I. 

S1. 
POSTER 

29 
Effect of WOx Over Ni/Hydrotalcite 

Catalysts To Produce Hydrogen From 
Ethanol 

J. L. Contreras1* , M.A. Ortiz1, G.A. 
Fuentes2 , M.Ortega3, R.Luna1, M. 

Gordon1,J.Salmones4, 
B.Zeifert4, L. Nuño1 and T. Vázquez1 

ORAL 

30 
SYNTHESIS AND CHARACTERIZATION OF 
MgTa ALLOY AND ITS POSSIBLE USE IN 

HYDROGEN STORAGE 

José Luis Iturbe-García, Alberto Sandoval 
Jiménez 

POSTER 

31 
Electrochemical Behavior of Ni-based 

Alloys as Negative Electrode for Nickel-
Metal Hydride Batteries 

Liliana Vazquez-Motaa, Karina Patlán-
Olmedoa, Miguel Angel Oliver-Tolentinob, 

Rosa Gonzalez-Huertaa, Hector Javier 
Dorantes-Rosalesc, Arturo Manzo-

Robledoa* 

ORAL 

32 
Kinetics Study Of Hydrogen Storage In 

Mechanically Alloyed Magnesium 
G. Garcia-Pacheco1*, J. G. Cabañas-

Moreno2, K. Suarez-Alcantara3. 
ORAL 

33 
Synthesis of Sb doped SnO2 (ATO) 

nanoparticles as support to IrO2 used to 
anode an electrolyzer ESP 

Julio Cruz ORAL 

34 
Preliminary design of hybrid Fuel Cell - 

Battery power systems for electric 
vehicles: A simple approach. 

Leonardo De Silva Munoz ORAL 

35 
Basic dynamic behaviour of a 

commercial 1 kW fuel cell system. 
Leonardo De Silva Munoz ORAL 

36 
Decentralized Power Planning: A Review 

Of Mathematical Models Used 
Juan Rojas Zerpa1, José Yusta Loyo 2, 

Carlos Ponce Corral 3 
ORAL 

37 

Synthesis of aluminosilicates under high 
pressure and using sulfur as directing 
agent: study of hydrogen and water 

adsorption. 

Sandra Loera1,*, Jorge Flores1, Enrique 
Lima2, Heriberto Pfeiffer2, Miguel A. 

Olivier3, and 
Victor H. Lara4 

ORAL 



38 
Characterization of an ultrasonic nozzle 

for the manufacture of Membrane-
Electrode Assemblies 

J. Roberto Flores Hernández1*, I. Lorena 
Albarrán Sánchez1 

ORAL 

39 
Mechanical stabilization of Nafion® 

membrane to facilitate the manufacture 
of the Membrane-Electrode Assemblies 

J. Roberto Flores Hernández1*, I. Lorena 
Albarrán Sánchez1, Brenda Reyes Peraza2 

F. Isaías Vado Martínez2 
ORAL 

40 
Characterization of Chitosan Proton 

Exchange Membrane 

Molina Rojas D. S.1*, Mendoza López D. 1, 
Cortés Escobedo C. A. 1, Vázquez Huerta 

G.2, Solorza Feria O. 2, González Huerta R. 
G. 3 

ORAL 

41 
Design and characterization of a biofuel 
cell using a laccase electrode as cathode 

Javier Martínez Ortiz1, J. Roberto Flores 
Hernández2*, Rafael Vazquez Dualt1 and 

I. Lorena Albarrán Sánchez2 
ORAL 

42 
SYNTHESIS AND CHARACTERIZATION OF 

Agn-Ptm/C CATALYST FOR PEMFC 
CATHODE 

Andres Godinez-Garcia, Diana C. Martínez-
Casillas, J. Francisco Perez-Robles, Omar 

Solorza-Feria, Luzma R. Aviles-Arellano, H. 
Vladimir Martínez-Tejada 

ORAL 

43 
ORR Performance of Pt-Oxide-C 

Electrocatalysts Prepared By CVD 

Beatriz Ruiz Camacho1,*, Arturo Patiño 
Rojas1, Rosa Guadalupe González 

Huerta1, Miguel A. Valenzuela1, Roberto 
Vargas García2, Nicolás Alonso-Vante3 

ORAL 

45 
Synthesis and characterization of WO3 

for its application in tandem cells 
Manuel Rodríguez, Geonel Rodríguez, 

Gerko Oskam 
POSTER 

47 
Hydrogen Storage In Nanocavities Of 

Porous Imidazolates. 
Claudia Vargas, Jorge Roque, Karina Tapia, 

Edilso Reguera, Hernani Yee 
ORAL 

48 
Synthesis of BiVO4 by mechanochemical 

reaction between Bi2O3 and V2O5 
B. Fuentes-Martínez, K.P. Padmasree, E. 

Mendoza-Mendoza, A.F. Fuentes 
POSTER 

49 
ETHANOL ELECTRO-OXIDATION USING 

SUPPORTED MULTIMETALIC ACTIVE 
PHASES 

L. C. Ordóñez, F. Avilés, G. Martínez, A. J. 
Delgado, R. L. Nolasco 

ORAL 

50 
Synthesis And Transport Studies Of 

Nano-Crystalline Ce1-xBixO2-δ Systems 

Siomara Martinez-Costilla1, Sagrario M. 
Montemayor1, Padmasree Karinjilottu 

Padmadas2, Antonio F. Fuentes2 
POSTER 

53 
Steam reforming of ethanol for 

hydrogen production using Ni-W/CeO2, 
Ni-W/γ-Al2O3 and Ni-W/HT catalysts 

I.P. Hernández1, A. M. Fernández2, Y. 
Gochi-Ponce3 

ORAL 

54 
Influence of the pH on hydrogen 

production by SSF of paper industry 
wastes using anaerobic biofilms 

Emma Berenice Herrera Ramírez1, Ileana 
Mayela María Moreno Dávila1, Leopoldo 
Javier Ríos González1*, Baltazar Gutiérrez 
Rodriguez1, Yolanda Garza García1, Jesús 

Rodríguez Martínez1 

ORAL 



55 
A DFT Study of the Poisoning Effects of 

CO on PdxCu1-x (110) surface 

Ernesto López-Chávez1,*, Alberto García-
Quiroz1, Fray de Landa Castillo-Alvarado2, 

Gerardo 
Cabañas-Moreno3, José Manuel Martínez-

Magadán4 

ORAL 

56 

Hydrogen production in UASB reactor 
using enzymatic hydrolysates from 
paper industry wastes by anaerobic 

biofilms: Influence of HRT 

Ileana Mayela María Moreno Dávila1, 
Emma Berenice Herrera Ramírez1, 

Leopoldo Javier Ríos González1*, Baltazar 
Gutiérrez Rodriguez1, Yolanda Garza 

García, Jesús Rodríguez Martínez1 

ORAL 

57 

Synthesis and characterization of 
sulphonated HFA-co-DABS/ISO 

copolyamide for Polymer Electrolytic 
Membranes 

1Pérez-Padilla Y., 2Smit M., 1Canche-
Escamilla G., 1Aguilar-Vega M. J. 

POSTER 

58 
Study Of Performance As 

Supercapacitors With Solid Electrolyte 

Paola Garcia Hernández, Jose Martin Baas 
López, Daniella Pacheco Catalán, Mascha 

Smit 
POSTER 

59 
Hydrogen production by native species 

of microalgae isolated from Mexico 
Márquez-Reyes LA1, Sánchez Saavedra 

MP1, Valdez-Vazquez I1,2. 
POSTER 

60 
Electrochemical Performance Of 

Supercapacitors Based On Poly(Pyrrole)-
Cobalt Supported On Carbon Nanotubes 

J. B. Pompeyo Duarte1, E. Morales2, M. A. 
Smit1 and D.E. Pacheco-Catalán1 

ORAL 

61 
Synthesis of GaN by hydrothermal 

method as promising photo-
electrocatalyst for hydrogen production 

Anayancy Campos Badillo1, Arturo Manzo-
Robledo2, Odilón Vázquez Cuchillo1, Nora 
ElizondoVillareal3 and Arquímedes Cruz-

López1 

ORAL 

62 
Synthesis And Characterization Of Ni-

Mo Electrodes For The Hydrogen 
Evolution Reaction 

Gabriel Tamayo, Diego Crespo, Marcelo 
Videa 

ORAL 

63 
Dispersion of Ni and LiH on the 

hydriding-dehydriding kinetic in Mg 
based alloys for hydrogen storage 

Antonio Alberto Zaldivar Cadena ORAL 

64 
Modeling of the Hydriding-Dehydriding 

Kinetics of Pure Magnesium 
Antonio Alberto Zaldivar Cadena POSTER 

65 
Getting Hydrogen From NiH2 and CH4. A 

Theoretical Study Of The Reaction 
Mechanism 

María Esther Sánchez-Castro, Mario 
Sánchez-Vázquez 

POSTER 

66 

Performance Testing And Exhaust 
Emissions In A Single Cylinder Spark 
Ignition Using Gasoline-Anhydrous 

Ethanol Blends. 

Jesus Antonio Camarillo Montero, Uriel 
González Macías, Juan José Marín 

Hernández, Juan Rafael Mestizo Cerón 
ORAL 

67 

Oxygen Reduction Kinetic Pathway on Pt 
And Pd 

Compounds Synthesized By Different 
Methods 

P. González Puente1, L. M. Leal Gámez1, 
B. Ruiz Camacho2, M. Valenzuela Zapata2, 
R. Vargas García3, Omar Solorza Feria4, R. 

González Huerta1 

ORAL 



68 
Opportunities in the carbon market with 

a  solar-hydrogen system 

A. Yunez Cano1*, G. Contreras Puente2, 
M. Tufiño Velázquez2, 

D. Jiménez Olarte2, R. González Huerta1 
ORAL 

69 

Absorption Enhanced Reforming Of 
Light Alcohols (Methanol And Ethanol) 

For The Production Of Hydrogen: 
Thermodynamic Modeling 

Miguel A. Escobedo Bretado1, Manuel D. 
Delgado Vigil2, Jesús Salinas Gutiérrez2, 

Miguel Meléndez Zaragoza2, Virginia 
Collins-Martínez2 and Alejandro López 

Ortiz2 

ORAL 

70 
Application Of Current Pulses To Water 

Electrolysis Systems 

A. Flores Olvera1, A Rubio Rubio1, R. Silva 
Casarin2, 

Omar Solorza Feria3, R. González Huerta1 
POSTER 

71 
Magnesium-Iron-Zinc Alloys And Their 

Hydriding Properties 
Angel Palacios-Lazcano, Karina Suárez-
Alcántara, Gerardo Cabañas-Moreno 

POSTER 

72 
Fuel Cells Stack Desing And Construction 

Implementing A Dc/Dc Convertor 
E. Escobedo*1, O. Antonio2, Z. Martínez2, 

J. Polanco3, F.I. Chan Puc4 M.A. Smit1 
POSTER 

73 
Hydrogen Production From Esr Reaction 
Over Rh Supported Catalysts: Effect Of 

Support. 

Oscar Arturo Gonzalez Vargas, Jose 
Antonio De Los Reyes Heredia, Armando 

Tonatiuh Avalos Bravo 
POSTER 

75 
Electrochemical Caracterization Of 
Polymeric Eletrolytes For Fuel Cells 

Roberto Benavides POSTER 

76 
Mathematical Model To Simulate Fuel 

Cell Performance 
Roberto Benavides POSTER 

77 
Potentiometric Titration Of Polymeric 

Electrolytes Used As Membranes In 
Fuell Cells 

Gledir Martins3, Márcio A. Fiori1, Roberto 
Benavides2, Bruno Szpoganicz3, Marcos 

Marques da 
Silva Paula1, Luciano da Silva1,4 

POSTER 

78 
Synthesis Of Polymeric Electrolytes For 
Their Use As Membranes In Fuel Cells 

Roberto Benavides ORAL 

79 

Composite Membranes Based on Micro 
and Mesostructured Silica: A 

Comparison of Physicochemical and 
Transport Properties 

Alejandra Alvarez López, Carlos Guzmán, 
Janet Ledesma García, Luis Gerardo 

Arriaga Hurtado 
ORAL 

80 
Biomass Catalytic Steam Gasification: 

Thermodynamics Analysis and Reaction 
Experiments in a CREC Riser Simulator 

Enrique Salaices, Benito Serrano, Hugo 
Delasa 

ORAL 

81 
Steam Gasification of a Cellulose 
Surrogate over a Fluidizable Ni/α-

Alumina Catalyst: A Kinetics Model 

Enrique Salaices, Benito Serrano, Hugo 
Delasa 

ORAL 

82 

Hydrogen absorption properties of 
Mg1.95Ti0.05Ni0.95 Cu0.05 modified 
magnesium composite, prepared by 

ball-milling. 

Juan Bonifacio Martínez   



83 

A Kinetic-Mechanistic Study of the 
Hydrogen Evolution Reaction In Sulfuric 
Acid Solutions With Different Electrode 

Materials 

J.C. FUENTES-ACEITUNO1* And G.T. 
LAPIDUS2. 

ORAL 

84 
Thermodynamic Analysis Of The 

Absorption Enhanced Steam Reforming 
(Aesr) Of Bio-Oil Model Compounds 

Miguel A. Escobedo Bretado1, Manuel D. 
Delgado Vigil2, Jesús Salinas Gutiérrez2, 

Miguel Meléndez Zaragoza2, Virginia 
Collins-Martínez2 and Alejandro López 

Ortiz2 

ORAL 

85 
Electrical Conductivity Studies On Y3+ 
And Mg2+ Co-Doped Ceria Electrolyte 

System 

Raúl Alberto Montalvo-Lozano1, Sagrario 
Martínez Montemayor1, Padmasree 

Karinjilottu Padmadas2, Antonio 
Fernandez Fuentes2 

POSTER 

86 
Hydrogen as Additive in Cars with 

Internal Combustion Engines. 

Jaime Lorenzo Fonseca Ruiz, José Ramón 
Armendáriz Gutiérrez, Eduardo Florencio 

Herrera Peraza 
ORAL 

89 Oxygen Reduction Studies On Carbon 

R. Hernández Maya1, A.J. Armenta 
González1,2, O. Ugalde1, M.T. Oropeza 

Guzmán2, 
P. Roquero1 

ORAL 

90 
Adsorption of H2 and O2 onto Pd-

Cu(110) alloy Surfaces: New material for 
PEMFC 

Alberto García-Quiroz1, L. César de la 
Portilla-Maldonado2, Ernesto López-

Chávez1, Fray de Landa Castillo-
Alvarado3,†, Gerardo Cabañas-Moreno4. 

POSTER 

91 
Development of ultrasonic gas 

humidification systems for fuel cell 
stacks 

T. Romero*, L. De Silva, R. Mijarez ORAL 

92 

Hydrogen-crossover evaluation of 
graphite bipolar plates and membrane-
electrodes assemblies, used in PEMFC. 

Hardware development and 
methodology implementation 

Félix Loyola, Ulises Cano, Irma Lorena 
Albarrán, Tatiana Romero 

ORAL 

93 
Channel length and air flow rate effect 

on the PEM fuel cell overall 
performance 

Félix Loyola, Ulises Cano ORAL 

94 
Stirring method and temperature: its 
effect on the synthesis of metallic (M) 
and bimetallic (M-Pt) nanostructures 

Nora Mayté Sánchez-Padilla1, Sagrario M. 
Montemayor1,*, F.J. Rodríguez Varela2 

POSTER 

95 
Production of H2 from Ethanol Using 

Pt/Hydrotalcite Catalysts Stabilized With 
WOx 

J. L. Contreras1, M.A. Ortiz1, G.A. 
Fuentes2, R.Luna1, M. Gordon1, 

J.Salmones3, B. Zeifert.3 and 
T. Vázquez1 

ORAL 

96 
Effect of the addition of benzimidazole 

ionic liquid in ABPBI/H3PO4 proton 
exchange membranes 

Rubí A. Hernández Carrilloa, Juan Antonio 
Asenciob, 

Pedro Gómez Romerob, Eduardo M. 
Sánchez Cervantesa 

ORAL 
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14 Effect of the Pr addition to Pt/Al2O3 and Rh/Al2O3 catalysts on the hydrogen 

production by steam reforming of methanol 

 

Miroslava Barrera salgado, Gloria Del Angel, Raúl Pérez Hernández 

 

The present work is a study of the effect of Pr addition on Rh/Al2O3 and Pt/Al2O3 catalysts for 
the hydrogen production from methanol reforming. In Pt serie the Pt/APr10 was the most active 

catalyst. All the Pt catalyst getting 100% of methanol conversion at 350°C, and showed more of 

60% of selectivity to H2. However, only Rh/A catalyst showed selectivity to hydrogen (10%), on 
the contrary no selectivity to hydrogen was obtained in any of the Rh/APr catalysts, the products 

detected were CO, CO2 and CH4. The presence of Pr inhibits the activity of the Rh particles, 

probably due to a higher interaction of the Rh with the Al2O3-Pr support, which modifies the 
reactant or intermediates adsorption on the Rh surface. Methanol, reforming, praseodymium 

 

15 Energy balance for design and optimization of a renewable hybrid system with 

hydrogen storage 

 

Romeli Barbosa, Beatriz Escobar, José Hernández, Ysmael Verde 

 

In the present research work, hourly wind speed and solar radiation measurements by a 

meteorological monitoring station in Cancún, México, was analyzed to assess the feasibility of 
using hybrid wind/photovoltaic/H2 energy conversion systems. The key of the successful of the 

hydrogen hybrid system compared with array solar photovoltaic and/or wind turbine is that they 

can store efficiently the energy by transforming it in hydrogen, which could be the fuel supplied to 
the fuel cell. Electric power is generated by the array solar photovoltaic and wind turbine. Surplus 

energy is supplied continuous power to residential applications as stand-alone loads. After 

meeting the requirements of the load, surplus energy is supplied to an electrolyzer to generate 
hydrogen, which is consumed by the fuel cell stack to partially support the power requirement 

during the energy deficit hours. Operation of fuel cells produces electrical energy, which is used to 



 
 

 

satisfy part or all of the consumer needs. The wind and array solar photovoltaic are used as main 

energy sources while the fuel cell is used as secondary or back-up energy source. An energy 
balance analysis is made of the different components of the system, calculating efficacy 

subsystems, and proposing future improvements to increase the efficiency of the use of the surplus 

energy produced by the wind/ photovoltaic/H2 system. The simulation is based on the electrical 
component models and variable irradiance/wind data. keywords: Hybrid system, Optimization, 

Analytical model, Weather data 
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23 High catalytic activity and degree of tolerance to ethanol of low platinum-content Pt-

CeOx/MWCNT in acid media 

 

Alberto Gaona Coronado, Javier Rodriguez Varela, Juan Carlos Loyola, Iván Escalante-

García , Pascual Bartolo Pérez 

 

We report the evaluation of a Pt-CeOx/MWCNT electrocatalysts with low-platinum content. The 
cathode material was synthesized by the microwave-assisted polyol process. The Pt-

CeOx/MWCNT cathode showed a high mass specific catalytic activity for the oxygen reduction 

reaction (ORR) and high degree of tolerance to ethanol. EDAX analysis indicated that the weight 
content of Pt in the composite cathode was 3.8 wt %. Meanwhile, XPS characterization of ceria 

revealed a material with a predominant Ce+3 oxidation state. The catalytic activity for the ORR 

and enhanced tolerance properties of Pt-CeOx/MWCNT to ethanol were indeed ascribed to the 
presence of the Ce2O3 phase in the composite cathode. 

 

24 Synthesis and characterization of novel Pd-CeOx/MWCNT electrocatalysts as ORR 

cathode materials for DAFCs 



 
 

 

 

Alberto Gaona Coronado, Javier Rodriguez Varela, Juan Carlos Loyola 

 

Novel Pd-CeOx/MWCNT cathode electrocatalysts were synthesized in a tubular furnace under H2 

atmosphere. The Pd:Ce ratio was 1:1 (w/w). XRD analysis demonstrated the fcc characteristics of 
Pd and the appearance of reflections indexed to CeO2 (1 1 1), (2 0 0) and (3 1 1) planes at 2θ =28, 

33 and 56. The rotating disc electrode measurements showed a high mass specific catalytic 

activity of the Pd-CeOx/MWCNT cathodes for the ORR. Moreover, the novel materials showed a 
high selectivity in ethanol containing acid electrolyte, indicating their potential for DAFCs 

applications. novel electrocatalysts, Pd-ceria cathodes, ORR, tolerance to ethanol 

 

26 Oxidative Steam Reforming of Methanol and Hydrogen production: Effect of the Cu 

and Ni Impregnation on CeO2 

 

Albina Gutiérrez-Martínez, Antonio Alba, Raúl Pérez-Hernández 

 
Cu and Ni were supported on CeO2 by the impregnation method. The surface area of the catalysts 

were close regardless the order in which the metals were added to cerium oxide. TPR profiles of 

the Cu/Ni-base catalysts showed differences; between them the Cu/CeO2 sample had the lowest 
reduction temperature among all the catalysts. The reactivity of the Ni/CeO2 catalyst for oxidative 

steam reaforming of methanol to hydrogen production showed the best catalytic activity in the 

range of 200-400 °C. The reactivity of catalysts followed the next order: Ni/CeO2 &gt; Cu-
Ni/CeO2 &gt; Ni/Cu/CeO2 &gt; Cu/Ni/CeO2 &gt; Cu/CeO2. 
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30 Synthesis And Characterization Of MgTa Alloy And Its Possible Use In Hydrogen 

Storage 

 

José Luis Iturbe-García, Alberto Sandoval Jiménez 

 
Abstract The synthesis and characterization of intermetallic MgTa and their possible use in 

hydrogen storage is presented. The elements of Mg and Ta with purity of 99,8% were used to 

prepare the intermetallic compound. The mechanical alloying technique was utilized for to prepare 
the alloy with a high energy mill type spex, for which the milling time was 5 and 10 hours. The 

material was first characterized by scanning electron microscopy (SEM) and X-ray diffraction 



 
 

 

(XRD). Hydrogenation tests were carried out in a micro-reactor with varying pressure, 

temperature and reaction time. The material was analyzed with a thermogravimetric system before 
and after the hydrogenation process. The preliminary results of X-ray diffraction analyses 

demostrated that the hydrides formed and identified with the hydrogenation process were the 

phases of tantalum (Ta2H and TaH0.5). The results will be discussed. Keywords: MgTa 
intermetallic, mechanical alloying, XRD and SEM, absorption/desorption hydrogen process, 

thermogravimetric analysis. 
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33 Synthesis of Sb doped SnO2 (ATO) nanoparticles as support to IrO2 used to anode an 

electrolyzer ESP 



 
 

 

 

Julio Cruz 

 

Sb doped SnO2 (ATO) nanoparticles was synthesized by a colloidal technique and heat treatment 

and used to anodic support material in a solid polymeric electrolyzer (SPEE). This support was 
characterized by the techniques of X-ray Diffraction (XRD), X-ray fluorescence (XRF), 

transmission electron microscopy (TEM) and Brunauer Emmet Teller (BET). Was mixed 

physically with IrO2 (30 wt. %) synthesized with appropriate characteristics to carry out the 
oxygen evolution reaction and deposited onto a Nafion membrane 115. Which was used to as 

anode in a SPEE. The electrochemical characterization was carried out in half-cell and single cell. 

Using the techniques of electrochemical impedance spectroscopy, cyclic voltammetry, linear 
voltammetry and chronoamperometry. 

 

34 Preliminary design of hybrid Fuel Cell - Battery power systems for electric vehicles: A 

simple approach. 

 

Leonardo De Silva Munoz 

 

Fuel cell systems in electric vehicles are generally designed as hybrid power systems using 
batteries and/or supercapacitors as energy buffers that allow a better dynamic response of such 

vehicles in order to power demand changes and cover longer distances per charge. When an 

optimal performance is required, designing hybrid power systems can be a complex task that 
needs to consider the vehicle's specifications, power demand cycles, power management control 

schemes, and the dynamic response characteristics of the fuel cells, batteries and supercapacitors 

to be used. Nevertheless, simpler approaches can be implemented for preliminary design of such 
systems where there is a large number of unknown variables. In the present work, hybrid Fuel Cell 

 

35 Basic dynamic behaviour of a commercial 1 kW fuel cell system. 

 

Leonardo De Silva Munoz 

 
Fuel cells are one of the most promising technologies for future clean energy generation. One of 

the most popular configurations in commercial fuel cells is the air breathing design, where 

atmospheric air is transported along fuel cell channels by natural or forced convection. The 
performance of air breathing polymer electrolyte membrane fuel cells (PEMFC) is very sensitive 

to environmental conditions as well as to the operation history of the system. In order to determine 

the dynamic performance of a 1 kW commercial air breathing PEMFC system, tests were 
performed using an electronic load. Fuel cell stack voltage, current, hydrogen consumption and 

temperature were recorded during the tests. With the experimental steady and dynamic data, 

polarization curves, transient behavior and stack efficiency were determined. Results show that 
the load regime for the fuel cell stack has an important effect on its overall performance. 
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CHARACTERIZATION OF AN ULTRASONIC NOZZLE FOR THE MANUFACTURE 

OF MEMBRANE-ELECTRODE ASSEMBLIES 

J. Roberto Flores Hernández1*, I. Lorena Albarrán Sánchez1,  

 

One of the principal goals in the manufacturing of Membrane-Electrode Assemblies (MEAs) is to 

obtain a uniform and homogeneous distribution of the catalyst ink during its deposition on the 

membrane. When the spraying technique is use to manufacture the MEAs is very important to 
maintain the stability of the catalyst ink in a dispersion solution during the manufacturing process. 

Unfortunately most of the catalyst inks have a tendency to clump and are difficult to keep evenly 

dispersed in solution, due to this fact it is very common the occurrence of clogging of the air 

brush during the spraying process. One alternative to avoid this problem is the use of an ultrasonic 

nozzle which has also been reported in the literature. The characterization of an ultrasonic nozzle, 

that was carried out to find the optimal parameters of operation, is presented in this work. 
 

39 MECHANICAL STABILIZATION OF NAFION® MEMBRANE TO FACILITATE 

THE MANUFACTURE OF THE MEMBRANE-ELECTRODE ASSEMBLIES 

 

J. Roberto Flores Hernández1*, I. Lorena Albarrán Sánchez1, Brenda Reyes Peraza2  

F. Isaías Vado Martínez2 



 
 

 

 

During the fabrication of Membrane–Electrode Assemblies (MEAs), the ambient temperature and 
the humidity have a great influence on the Nafion® membrane generating folds and irregularities 

on it. As a result, it is normal to obtain a MEA with some folds or wrinkles in the interface of the 

catalyst layer and on the membrane or on the area of the membrane that was not coated with the 
catalyst ink. These deformations can cause serious sealing problems in the integration of a fuel 

cell stack. In this paper a method to stabilize mechanically the Nafion® membrane is presented. 

This method was applied successfully to Nafion® 117 and 212 membranes. The comparison 
results of the MEAs manufactured with membranes treated and without are also presented. 
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41 DESIGN AND CHARACTERIZATION OF A BIOFUEL CELL USING A LACCASE 

ELECTRODE AS CATHODE 

 

Javier Martínez Ortiz1, J. Roberto Flores Hernández2*, Rafael Vazquez Dualt1 and I. 

Lorena Albarrán Sánchez2 

 

The wide and increasing demand of energy of our modern world makes it almost impossible that 

only one technology satisfies such demand in a sustainable and economic way. For this reason 

several researcher groups investigate new technologies in order to obtain technologies that can 

supply specific ranges of power in a sustainable and economic way. This is the case of biofuel 

cells that are promising devices for flexible, compact and inexpensive micropower systems 

operating at “mild” conditions. As a result of a collaboration between the Instituto de 
Biotecnología (UNAM) and the Instituto de investigaciones Eléctricas, a biofuel cell using a 

laccase enzyme electrode as cathode was designed and characterized. In this paper, the 
preparation of laccase electrodes, the performance of such electrodes and the stability in operation 

of a biofuel cell is presented. 

 

42 Synthesis And Characterization Of Agn-Ptm/C Catalyst For PEMFC Cathode 



 
 

 

 

Andres Godinez-Garcia, Diana C. Martínez-Casillas, J. Francisco Perez-Robles, Omar 

Solorza-Feria, Luzma R. Aviles-Arellano, H. Vladimir Martínez-Tejada 

 

AgnPtm carbon supported catalyst was prepared using a colloidal solution and high intensity 
ultrasound. The colloidal nanoparticles in solution were characterized by optical techniques such 

as dynamic light scattering (DLS) and UV-vis spectrophotometer. After drying the obtained 

electrocatalyst powders were characterized by X-Ray Diffraction (XRD), Scanning Electron 
Microscopy and High resolution electron transmission microscopy (HRTEM). Activity of the 

prepared catalyst for the oxygen reduction reaction (ORR) was examined in 0.5M H2SO4 by 

cyclic voltammetry, rotating disk electrode (RDE) and also in a membrane-electrode assembly, 
MEAs, for a single PEMFC. The AgnPtm/C catalyst exhibited high current density and low 

overpotential for the ORR like pure platinum. Activity can be attributed to a possible formation of 

Ag @ Pt core-shell nanoparticles. 
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45 Synthesis and characterization of WO3 for its application in tandem cells 

 

Manuel Rodríguez, Geonel Rodríguez, Gerko Oskam 

 
To establish an economy based on hydrogen hinges on 3 challenges: production, storage and 

efficient use. The current commercial methods for H2 production, water electrolysis, gasification 

and gas reforming, usually require a large consumption of energy from non-renewable sources. 
New technologies for H2 production are needed, where oxygen and hydrogen are produced by 

water dissociation using solar energy as renewable source. For this purpose, 



 
 

 

photoelectrochemistry using nanostructured metal oxide electrodes is a promising method. In 

general, it appears necessary to use tandem cells with two photo-active systems in order to achieve 
water splitting. In this work, we present a study of the synthesis of WO3 nanoparticles form the 

thermal dehydration of tungstic acid (H2WO4•2H2O). The starting material was deposited in film 

form, by employing the screen-printing and electrodeposition methods. The WO3 films obtained 
are used as photo-anodes for oxygen production, and we evaluate the efficiency of oxygen 

production as a function of the film morphology. In order to obtain water splitting, WO3 half-cell 

is combined with a dye-sensitized solar cell, which provides the electrons for hydrogen evolution. 
 

47 Hydrogen Storage In Nanocavities Of Porous Imidazolates. 

 

Claudia Vargas, Jorge Roque, Karina Tapia, Edilso Reguera, Hernani Yee 

 

In this work the hydrogen storage in nanoporous imidazolates and derivatives is discussed. This 

family of materials are formed by the assembling of molecular blocks from imidazole and its 

derivatives, through transition metal (M) ions. In the coordination to the metal centers participates 
both the pyridinic and pyrrolic nitrogen atoms of the involved molecular blocks. The N-M-N 

bridge angle is 145 o, the typical O-Si-O angle for zeolites. The pore topology for that family of 

porous molecular solids is also similar to that observed in zeolites but, with certain advantages 
related to the relatively low weight of imidazolates, a larger length for the bridge group, the 

possibility of using different derivatives with a high variety of substituent groups. For hydrogen 

storage, their main attractive is related to the possibility of having flexible porous frameworks 
where the hydrogen molecule can be adsorbed at high pressure and then released at low pressure. 

In this study we are reporting the synthesis and structural and thermal study of a series of 

imidazolates and their derivatives followed of a systematic evaluation of the hydrogen storage in 
the porous framework. The adsorption forces for hydrogen in this family of porous solids are 

dominated by dispersive type interactions; however, the recorded adsorption isotherms show a 

step-like behavior typical of structural changes for the porous framework related to the applied 

pressure and the amount of uptake hydrogen. Acknowledgment: This work was partially 

supported by the Project SEP-CONACyT-2009-129048 keywords: imidazolates, hydrogen 

storage, adsorption 
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49 Ethanol Electro-Oxidation Using Supported Multimetalic Active Phases 

 

L. C. Ordóñez, F. Avilés, G. Martínez, A. J. Delgado, R. L. Nolasco 

 

Recently, there has been an increasing interest for the development of direct ethanol fuel cells 

(DEFC) because they have an acceptable electrochemical activity and ethanol can be produced 

from organic raw material by fermentation and distillation. Nowadays, the major challenge for 

DEFC is the creation of sufficiently active and selective anode electrocatalysts. The complex 
ethanol oxidation reaction in DEFC forms intermediate species that adsorb strongly and poison 

the catalytic active sites of the typical carbon supported Pt electrode. In this work we propose two 

alternatives to improve the catalytic performance of the anode: the addition of multimetallic 
promoting phase and the incorporation of carbon nanotubes as support. PtRuMo, PtRuSn and 

PtMoRuSn materials supported on carbon Vulcan or carbon nanotubes were prepared by the 

chemical reduction of the metal salts using formic acid solutions. Samples were characterized by 
cyclic voltammetry, steady state voltammetry and Electrochemical Impedance Spectroscopy. 

Physical characterization included SEM-EDX, and XRD. Lower electronic transfer resistances 

were obtained we the carbon nanotubes materials and the tetrametallic active phase. 
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58 Study Of Performance As Supercapacitors With Solid Electrolyte 

 

Paola Garcia Hernández, Jose Martin Baas López, Daniella Pacheco Catalán, Mascha Smit 

 

In this work, supercapacitors were developed based on solid electrolyte. Electrodes were prepared 

by screen printing method on carbon cloth, his method yielded higher amount of active material 
per area. The active material quantities of 40 mg/cm2 were obtained in each of the 

supercapacitors. Electrodes were assembled symmetrically in the middle of Nafion® 115 as 

electrolyte. Supercapacitors were evaluated electrochemically by cyclic voltammetry at different 
scan rates, cycle galvanostatics with limit of potential from 0 to 1 V, also was realized EIS. From 

these results, was determined the specific capacitance, energy and specific power. Values of 

specific capacity were about at 100 F/ g. As expected, using activated carbon as the active 



 
 

 

material, only observes the effect of double layer as storage process, while hybrid materials based 

of carbon / PPy/Co presented therefore faradaic and non-faradaic processes, in other words, 
pseudocapacitance. In the results we can see that in addition to the double layer effect have a 

slightly visible contribution pseudocapacitance by PPy and Co. However, due to the small amount 

of polymer present, is not significantly reflected in the charge storage capacity. Nevertheless, the 
hybrid materials showed greater stability over time. Key words: supercapacitors, solid electrolyte, 

hybrid materials, conducting polymers 
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63 Dispersion of Ni and LiH on the hydriding-dehydriding kinetic in Mg based alloys for 

hydrogen storage 

 

Antonio Alberto Zaldivar Cadena 

 
Powder mixtures of Mg-5%Ni, Mg-20%Ni, Mg-5% Ni- 4 at.% LiH and Mg-5%Ni- 8 at.%LiH 

have been prepared by mechanical alloying in an ongoing investigation for hydrogen storage 

applications. The dispersion of nickel and LiH within the magnesium powder particles were 

studied using milling times of 10 and 30 hours in a planetary high-energy ball mill. SEM-EDS, 

XRD, XPS and ImageJ® software have been used to characterize the microstructure and 

composition of the powders. Hydriding experiments were performed as batch-type tests at 200, 
250 and 300 ºC and under 2 MPa H2 pressure during 30 minutes. These experiments resulted in 

varying amounts of MgH2 in the hydride powders, depending on composition and hydriding 
conditions. Additional experiments in a gravimetric apparatus indicated fast hydriding kinetics 

down to 200 ºC in mixtures containing LiH, although the dehydriding process occurred reasonably 

fast only at temperatures of 250 and 300 ºC. The hydriding-dehydriding behavior is influenced by 
the tendency to form the Mg2Ni phase in the mechanically alloyed powders. This tendency is 

promoted by higher Ni content, longer milling times and higher hydriding temperatures. The best 

kinetic results point to an optimum Ni dispersion, which in turn depends on Ni content and milling 
time. LiH additions have shown a tendency to decrease the hydriding temperature in the Mg-

5%Ni-LiH mixtures. XPS and XRD techniques were used to identify Li phases formed during the 

mechanical alloying and hydriding processes. Key words: Magnesium, Hydrogen Storage, 
Kinetic, Characterization. 

 

64 Modeling of the Hydriding-Dehydriding Kinetics of Pure Magnesium 

 

Antonio Alberto Zaldivar Cadena 

 

One of the most important materials for hydrogen storage is magnesium because of its high 

gravimetric capacity. However, it is known that its hydriding-dehydriding kinetics are slow and 

many investigators are using different catalysts to accelerate the reaction kinetics. Nevertheless, it 
is important to know the kinetic behavior of pure magnesium without the application of a catalytic 



 
 

 

agent so that the effect of the latter can be better assessed. In this work, different theoretical 

models have been used to fit experimental data provided by PCT curves of pure magnesium. The 
results have shown that the Johnson-Mehl-Avrami (JMA) model usually provides the best fit to 

the experimental data. However, a sound physical interpretation of these results is not always 

available. Key words: Magnesium, Hydrogen Storage, Kinetic, Simulation. 
 

 

 

65 Getting Hydrogen From NiH2 And CH4. A Theoretical Study Of The Reaction 

Mechanism 

 

María Esther Sánchez-Castro, Mario Sánchez-Vázquez 

 

There is much debate on how to carry out the formation of molecular hydrogen (H2) over 

heterogeneous nickel catalysts, particularly the way in which the C-H bond, from methane 

molecules, is activated to form C-Ni and Ni-H bonds. Due to the importance of this process, is 
required to know in detail the mechanism of how the C-H bond is activated. We used in our 

studies the interaction of two methane molecules and nickel hydride as shown in the following 

equation: 2CH4(g) + NiH2(s) 
 

 

 

66 Performance Testing And Exhaust Emissions In A Single Cylinder Spark Ignition 

Using Gasoline-Anhydrous Ethanol Blends. 

 

Jesus Antonio Camarillo Montero, Uriel González Macías, Juan José Marín Hernández, 

Juan Rafael Mestizo Cerón 

 

This work shows the effect of using gasoline-anhydrous ethanol fuel blends (0-40% v/v) on 

performance and exhaust emissions of a single cylinder spark ignition engine by AVL model 

5401. Performance tests were developed at a steady speed of 2000 rpm, varying the lambda terms 
at typical operation values of an automobile. There were measured the indicated power and 

specific fuel consumption, while the exhaust emissions were measured carbon monoxide (CO), 

carbon dioxide (CO2), unburned hydrocarbons (HC) and oxides of nitrogen (NOx). The results 
show an enleanment effect in the fuel while increasing the ethanol content, causing a marginal 

reduction in the indicated power (less than 2%) and increasing fuel consumption considerably. 

E20 present the best performance in the analysis of exhaust emissions, dramatically reducing 
contents of CO (2-4%), HC (6-10%) and NOx (5-9%), remaining practically constant CO2 

emissions (less than 1% reduction). 
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71 Magnesium-Iron-Zinc Alloys And Their Hydriding Properties 

 

Angel Palacios-Lazcano, Karina Suárez-Alcántara, Gerardo Cabañas-Moreno 

 

We report the results of an ongoing investigation to develop nanostructured magnesium alloys 

intended for hydrogen storage applications. Additions of Zn and Fe to Mg were made in order to 
promote the hydriding/dehydriding properties of Mg. Nanocrystalline alloys of these elements 

with magnesium have been obtained by mechanical alloying. The as-milled powder alloys were 

subjected to several hydriding/dehydriding tests using an automated gravimetric apparatus. These 
experiments confirmed the decomposition of MgH2 produced from the magnesium alloys at 



 
 

 

temperatures down to 250 ºC in samples of nominal composition Mg98.7Fe1.3 and Mg97.4Fe2.6. 

However, the hydrogen storage capacity of the alloys has been limited to values lower than about 
6.2 wt %, mainly because of the presence of MgO in the hydrided alloys. The fastest 

hydriding/dehydriding rates were found at 350 ºC in a sample of composition Mg96.7Zn2Fe1.3 

(0.4 and 0.2 wt% min-1, respectively). The kinetics of the hydriding and dehydriding reactions of 
the most promising alloys have been fitted to different theoretical models. The results of this 

analysis are discussed in relation to the actual physical mechanisms involved in the 

hydriding/dehydriding properties of these materials. This work has been funded by ICyTDF and 
SIP-IPN. Keywords: Hydrogen storage, nanocrystalline Mg alloys, metal hydrides 
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73 Hydrogen Production From Esr Reaction Over Rh Supported Catalysts: Effect Of 

Support. 

 

Oscar Arturo Gonzalez Vargas, Jose Antonio De Los Reyes Heredia, Armando Tonatiuh 

Avalos Bravo 

 

Synthesis of MCM-41 materials modified with different Ce content was carried out. The Ce was 

incorporated to the MCM-41 material by two methods: a) incorporation of Ce in the hydrothermal 
synthesis of MCM-41 (series Ce-MCM-41) or b) simple impregnation method of MCM-41 (series 

Ce-Im-MCM-41). These materials were characterized by XRD, CP/MAS-NMR and TEM. 

Subsequently, the materials were tested as catalysts supports. Synthesis of catalysts was carried 
out with a nominal rhodium content of 1% wt. Furthermore, the catalysts were characterized by 

TPR, XRD and HR-TEM. The results showed that all MCM-41 materials modified with Ce have 

hexagonal mesoporosity. In particular, Ce-MCM-41 materials, the Ce ions were incorporated into 
the framework. However, these materials lose the order of their porous structure due to the 

weakening of the walls for effect of a decline in Q4 species. On the other hand, Ce-Im-MCM-41 



 
 

 

materials, the Ce ions were found in small particles dispersed onto the MCM-41 material. With 

respect to the catalysts, the obtained results evidenced that after of the impregnation of metallic 
phase and forwards thermals treatments, the high order of hexagonal pores structure of support 

was conserved. TEM images clearly show the formation of dispersed rhodium nanoparticles with 

different size. Finally, these catalysts were tested for hydrogen production from ethanol steam 
reforming (ESR) reaction under atmospheric pressure and several temperatures. The results of 

catalytic activity and selectivity to hydrogen showed that the Rh/Ce-MCM-41 catalysts were 

efficient for the ESR reaction. Key words: Ce-MCM-41, ESR reaction, hydrogen production, 
rhodium catalysts. 

 

75 Electrochemical Caracterization Of Polymeric Eletrolytes For Fuel Cells 

 

Roberto Benavides 

 

ABSTRACT Electrochemical properties of membranes prepared from copolymers of 

poly(styrene-acrilic acid), poly(styrene-vinyl acetate) and poly(styrene-co-acrilyc acid-phenyl 
tetrazol) were evaluated by means of CV (cyclic voltammetry) and EIE (electrochemical 

impedance spectroscopy). Electrodes were modified by deposition of the corresponding polymer 

solution over the electroactive surface and immediately left for solvent evaporation. Either for 
deposited and non deposited electrodes potential of half-way or equilibrium potential (E1/2) was 

observed constant; however, for ∆Ep there was a significant enhancement for deposited electrodes 

comparing with the non-deposited ones. The latter indicates that the electron transfer speed for the 
electroactive specie from the polymer matrix is quite different for the kinetics observed in the non 

modified electrode. Membrane films were physically stable throughout the evaluation time while 

voltammetry experiments were kept up to more than 500 cycles in solution. Electrochemical 
impedance spectroscopy measurements showed that evaluated copolymers have electronic and 

ionic conductivities useful for their use in fuel cells. Comparing ∆Ep, E1/2 and ipc/ipa values 

among only modified electrodes the best performance was observed for the poly(styrene-acrylic 

acid) and from impedance measurements the poly(styrene-co-acrylic acid-phenyl tetrazole) is the 

most promising material for future studies. Key words: Electrochemistry, copolymers, 

electrolytes, fuel cells. 
 

76 Mathematical Model To Simulate Fuel Cell Performance 

 

Roberto Benavides 

 

A theoretical model considering mass, momentum, energy, chemical species, electrical and ionic 
potential conservation during fuel cell (PEMFC) operation was developed. Considering is a 

theoretical model based in conservation equations results were confronted with experimental 

results from literature and from home made experiments in order to validate it. An excellent 
agreement was obtained and the model was capable of predicting the most important variables for 

a fuel cell performance, including the liquid water fraction existent in the interior of the cell. The 

latter was able to be observed by using a multiphase model (two fluids) to consider formation, 

evaporation/condensation and transportation of liquid water. The electrochemical reaction was 

modeled considering the kinetic model from Butler-Volmer. The fuel cell´s performance was 

considered for a 9 layers cell with only one channel evaluating variables as pressure, temperature 
and relative humidity of reagents and results observed as polarization and potential density curves. 

Catalyst and diffusion layers thicknesses were also evaluated with an important effect observed. 

The one-channel model was extended for a various channels arrange simulating a cell with 5 cm2. 
The proposed model validity was confirmed with the results obtained from experimental data from 

prototypes evaluated in the laboratory. Key words: simulation, fuel cells, polymeric electrolyte. 
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78 Synthesis Of Polymeric Electrolytes For Their Use As Membranes In Fuel Cells 

 

Roberto Benavides 

 
A polymeric electrolyte has to be able to conduct ions and thermal and chemically stable to be 

useful as membrane in fuel cells. This work deals with the synthesis and thermal characterization 

for copolymers prepared from styrene and vinyl acetate and their further sulfonation. The 
synthetic route followed was: Monomers were added in an 85/15 w/w%, using benzoyl peroxide 

as initiator and left under argon atmosphere during reaction progress. For sulfonation, 20 g of 

copolymer was dissolved in 150 ml of chloroform and allowed to reach 45°C of temperature. 
Finally, 10 ml of sulfuric acid added drop by drop and left during 1 h under mechanical stirring 

and argon atmosphere. Copolymers before and after sulfonation were characterized by FTIR, 

TGA and molar mass by viscometer. FTIR shows the characteristic bands from the expected 
copolymer with an important distortion in bands about 2800-3500 cm after sulfonation; TGA 

suggests that the sulfonation method reduces considerable the thermal stability of the copolymers 

as can be seen in the Figure: Viscometer results indicate a molar mass value of 19,024 g/mol. 
Some ionic conductivity results will be presented as well. Key words: copolymers, electrolytes, 

fuel cells. 

 

79 Composite Membranes Based on Micro and Mesostructured Silica: A Comparison of 

Physicochemical and Transport Properties 

 

Alejandra Alvarez López, Carlos Guzmán, Janet Ledesma García, Luis Gerardo Arriaga 

Hurtado 

 

The incorporation of inorganic compounds into the polymeric Nafion matrix with the aim of 

preparing composite membranes represents a possible solution to increase the working 

temperature (Tcell&gt;100°C) of a Polymer Electrolyte Fuel Cell (PEFC) without losing the 

proton conductivity, water transport properties and above all improving the mechanical 

characteristics. Three silicon oxides having a different morphology were synthesized starting with 
a tetraethyl orthosilicate as a precursor via sol-gel method: SBA15, SBA15-SH and SiO2. 

Successively, composite Nafion membranes were prepared using a 3% (wt/wt) of each powder 

through a standardized casting method. The influence of SiO2 morphology on chemical-physical 
properties of the membranes was highlighted resulting in a reduction of the swelling parameters of 

the composite membranes if compared at T ≥ 80°C to a recast bare Nafion membrane, used as a 

reference. Good proton conductivity was also observed for all composite membranes with values 



 
 

 

of 0.144 S cm-1, 0.136 S cm-1, 0.090 S cm-1and 0.078 S cm-1 recorded at 80°C (100% RH) for 

Nrecast, NSBA15, NSBA15-SH and NSiO2, respectively. The polarisation curves carried out at 
120°C (75% RH, 1.5 abs. bar) have revealed a higher stability for NSBA15 membrane after a 

short time-test, probably due to the silica morphology able to retain water within the polymer 

matrix and, in accordance to the swelling data. 
 

80 Biomass Catalytic Steam Gasification: Thermodynamics Analysis and Reaction 

Experiments in a CREC Riser Simulator 

 

Enrique Salaices, Benito Serrano, Hugo Delasa 

 
A thermodynamic equilibrium model based on evaluations involving C, H and O element balances 

and various product species up to C6 hydrocarbons is reported in this study. This model 

establishes the effects of biomass composition, temperature, and steam on the various gas product 

molar fractions. On this basis, most significant parameters determining the chemical 

interconversions and distribution of chemical species are identified. Based on the proposed 
equilibrium model and using glucose as model biomass species [C6 H12 O6], an optimum 

gasification temperature close to 800 °C and a steam/biomass ratio between 0.5 and 0.7 g/g is 

established. This study has the special value of comparing thermodynamic equilibrium predictions 
with experimental data obtained in a CREC Riser Simulator using a fluidizable Ni-Al2O3 catalyst. 

Results are relevant for scaled-up gasifiers. They show that for reaction times longer than 30 

seconds chemical species are essentially equilibrated and that the proposed model does provide 
adequate description of various product fractions. Data obtained also demonstrate the 

shortcomings of equilibrium models for gasifiers with reaction times shorter than 10 seconds and 

the need of non-equilibrium models to describe gasifier performance at such conditions. 
Keywords Biomass, Steam Gasification, equilibrium 

 

81 Steam Gasification of a Cellulose Surrogate over a Fluidizable Ni/α-Alumina Catalyst: 

A Kinetics Model 

 

Enrique Salaices, Benito Serrano, Hugo Delasa 

 

This study considers the catalytic steam gasification of a cellulose surrogate using a fluidizable 

Ni/α-alumina catalyst. Experiments were carried out in the CREC fluidized Riser Simulator On 
this basis a reaction network and a kinetic model for biomass catalytic steam gasification were 

proposed. This kinetic model was developed using a sound reaction engineering approach where 

reaction rates for various species are the result of the algebraic addition of dominant reactions. 
The modeling procedure also included the decoupled determination of intrinsic kinetic parameters 

and adsorption constants as allowed in the CREC Riser Simulator. The implemented approach 

eliminates overparametrization with successfully parameter correlation. Numerical regression of 
the experimental data led to intrinsic kinetic parameters with narrow spans showing that the 

proposed kinetic model satisfactorily describe the catalytic conversion of glucose under the 

selected gasification conditions. Keywords Kinetics, Biomass, Steam Gasification, Ni/a-Al2O3 

catalyst 

 

82  Hydrogen absorption properties of Mg1.95Ti0.05Ni0.95 Cu0.05 modified magnesium 

composite, prepared by ball-milling. 

 

Juan Bonifacio Martínez 

 

The effect of high-energy ball-milling on the hydrogen absorption properties of the composite 85 

wt. % magnesium-15 wt. % Mg1.95Ti0.05Ni0.95 Cu0.05 has been investigated. The obtained 
ball-milled powders were examined by X-ray diffraction (XRD), scanning electron microscopy 



 
 

 

(SEM) and energy dispersion spectrometry (EDS). The composite was hydrided for 30 min at 

temperatures of 573, 623 and 648 K, under hydrogen pressures of 2 MPa. The maximum amount 
of hydrogen release for the composite was about 4.84 wt. % at 623 K without prior activation. 

After of the first absorptión/desorption cycle under pure hydrogen atmosphere, the hydrogen 

capacity improved to about 5.23 wt. % and the temperature of desorption of hydrogen decreased. 
Modification of the surface of magnesium with Mg1.95Ti0.05Ni0.95 Cu0.05 accelerates the 

desorption of hydrogen. 
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90      Adsorption of H2 and O2 onto Pd-Cu(110) alloy Surfaces: New material for PEMFC 

 

Alberto García-Quiroz1, L. César de la Portilla-Maldonado2, Ernesto López-Chávez1, Fray de 
Landa Castillo-Alvarado3,†, Gerardo Cabañas-Moreno4. 

 

Electrocatalysts play a fundamental role in the efficiency and cost of the Protonic Exchange 
Membrane Fuel Cell (PEMFC). Since many years ago the Pt has been utilized as catalyst 

material, however its cost has been a major obstacle for its application. In this work we present 



 
 

 

preliminary theoretical studies based in the Density Functional Theory using the computational 

code CASTEP, of the molecular oxygen and hydrogen adsorption on Pd-Cu alloy surfaces in the 
(110) direction. We calculate the densities of states and the chemisorption and repulsion energies. 

Our results show that these alloys (they are less expensive) could be a good catalyst instead Pt. 
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92 Hydrogen-crossover evaluation of graphite bipolar plates and membrane-electrodes 

assemblies, used in PEMFC. Hardware development and methodology implementation 

 

Félix Loyola, Ulises Cano, Irma Lorena Albarrán, Tatiana Romero 

 
In this work, we propose a methodology to evaluate hydrogen crossover through graphite bipolar 

plates (BPP’s) and membrane-electrodes assemblies (MEA’s). The methodology development 

includes the design and construction of a dedicated hardware for this test and its application to a 
batch of 20 BPP’s and 20 MEA’s newly manufactured. This testing was performed as a measure 

in the quality control (Q.C.) of materials and manufacturing processes. The methodology is based 

on the classic electrochemical test for hydrogen crossover evaluation in a H2-N2 system, in 
which, the hydrogen that manages to permeate the material under test is electrochemically 

oxidized. The results showed that the methodology was highly effective, achieving quantitatively 

the evaluation of hydrogen crossover in the tested components with a high precision (standard 

deviation = 3.53E-5 mL/(min-cm2)) and sensibility. The methodology does not modify the 

components physicochemical or mechanical properties 

 

93 Channel length and air flow rate effect on the PEM fuel cell overall performance 

 

Félix Loyola, Ulises Cano 

 

In this work, the effect of gas flow field (GFF) channel length and of air flow rate on the overall 

performance of a 25 cm2 PEM fuel cell was evaluated. For these tests, 4 cathode GFF designs 



 
 

 

were manufactured, where the main variable was the channel length (5, 7.5, 10 and 15 cm). One 

additional variable tested was the cathode air flow rate associated with the convective system 
used. The experimental tests were carry out at 70 °C and consisted of assessing the stability for 

more than 30 minutes of fuel cell performance at a constant potential. During each test, 

electrochemical impedance spectroscopy (EIS) measurements were made as a diagnostic 
technique to sense the hydration level and detect mass transport problems or system evolution into 

a flooding state by means of comparison of in-phase and out-of-phase content. The results showed 

that the 5 cm channel length design, causes the fall in overall performance of the fuel cell as a 
consequence of the electrolyte dehydration. On the other hand, the 15 cm channel length design, 

does not allow the proper water removal produced by the reaction, leading to a decreased cell 

performance caused by flooding in the cell. For the 7.5 and 10 cm channel length designs, results 
showed a maximum steady state performance at a particular air flow; in both cases, operation of 

the fuel cell at an air flow regime above the aforementioned maximum, led to a fall of its 

performance by dehydration of the electrolyte. 
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96 Effect of the addition of benzimidazole ionic liquid in ABPBI/H3PO4 proton exchange 

membranes 

Rubí A. Hernández Carrillo, Juan Antonio Asencio, 

Pedro Gómez Romero, Eduardo M. Sánchez Cervantes,* 

 

This paper reports the preparation and characterization of 3-butyl-1-ethyl-benzimidazole 

dihydrogenphosphate (BEBz-HP) ionic liquid (IL) and its effect on the addition of phosphoric 

acid (H3PO3) and poly(2, 5-benzimidazole)  or ABPBI. The new IL was prepared from the 
consecutive reaction of benzimidazole with ethyl and butyl bromides yielding BEBz-HP which is 

compatible to H3PO3. ABPBI was added to provide thermo-mechanical support. We present the 

structural characterization by infrared spectroscopy (FTIR), thermal stability by 
thermogravimetric analysis (TGA), electrochemical stability by cyclic voltammetry (CV) and 

conductivity by impedance analysis. 

 
 

 

 

 

 

 

  


