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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 
 
Bipolar electrochemistry designs for energy storage and electrostimulation: Gradient 
materials and intercalation processes 
 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 
Electrochemical process may occur in conducting materials non directly connected 
electrically , through the induced dipoles when immersed in an electrolyte. The existence of 
such dipoles may allow the synthesis of materials in directed crystal growth, gradient 
materials where opposite poles have different oxidation states and different intercalated 
ions if intercalation is possible. In some cases this opposed states induced pn junctions . In 
others, electrochromic gradient effects, or electro-induced gradients that biological cells 
note and that affect their behavior. Furthermore, the dipoles modify the overall physical 
properties of the electrochemical cell, such as impedance, and/or charge transfer processes. 
This project evaluates the physical and chemical modifications induced by bipolar effects in 
energy storage electrochemical cells, and the formation of gradient materials when ion 
intercalation is possible. It also tackles the influence of those changes in energy storage 
devices and in electrostimulation processes.  
The host group has decades experience in electrochemical processes and physicochemical 
studies, including deposition and intercalation of cations and anions. It has applied this 
knowledge to the synthesis of new phases and the modulation of properties, as well as to 
the electrostimulation of neural growth with the final aim of inducing tissue repair.  
The group offers a friendly and stimulating environment for new ideas, and with scientific 
and technical support, rooted on clear objectives that may help form the predoctoral 
student 
 
 
 
 
 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 
 
The predoctoral job involves a large motivation and willingness to explore a new subject, as 
well as to share ideas and support team work. In that path is a big opportunity to develop 
scientifically in the development of initiative, and tenacious work. A chemical background is 
required, and education in electrochemical techniques desirable through an 
Electrochemistry Master or similar. 
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The student will be exposed to classical and state of the art techniques applied to electrode 
materials and nanomaterials electrochemistry. Those techniques go from the use of 
electrochemical equipment to the design of electrochemical cells, evaluation of the effects 
of induced dipoles in the resistance and charge transfer in electrochemical cells. Additional 
characterization of gradient materials and dynamic processes will be performed by 
techniques like electron microscopy and diffraction, involving XPS, EDX, Xray absorption 
and diffraction, and theoretical calculations. Implication of the National Center of 
Microelectronics will allow devices in microscale and specific electrochemical cells. Large 
facilities like SEM and TEM electron microscopes, XPS, Confocal Microscopy etc, are 
available, as well as ALBA synchrotron experiments.  
 
 
 
 
 
GROUP LEADER: 
 
Title: Prof.  
Full name: Nieves Casañ Pastor 
Email: nieves@icmab.es 
Research project / Research Group website:  RTI2018-097753-B-I00  National Grant  : 
MATERIALES DE GRADIENTE Y ELECTROQUÍMICA CON DIPOLOS INDUCIDOS: 
Efectos cascada, potenciales en almacenamiento de energia, electrocatalisis y 
electroestimulacion 
https://departments.icmab.es/ssc/electrochemistry-and-electroactive-materials/ 
 
 
 
RELATED LINKS TO THE POSITION (optional) 
URL:  
Tittle link:  

https://departments.icmab.es/ssc/electrochemistry-and-electroactive-materials/

