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Department / Institute / Centre 
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Electrochemistry of Semiconducto Materials 
(GFES) 
Address: Carretera Alicante - San Vicente 

 

Province: Alicante 
 

Research Area 
 

Chemistry (CHE) 
Physics (PHY) 
 

Brief description of the institution: 

 

The University of Alicante (UA) was created in 1979. Today it educates and trains more than 36.000 

students -2.500 of them are international students - and offers more than 80 undergraduate and 96 

postgraduate programmes: consequently, it is proportionally one of the fastest growing universities in 

Spain. The UA houses 227 research groups in Social and Legal Sciences, Experimental Sciences, 

Technological Sciences, Human Sciences, Education and Health Sciences and 15 Research Institutes 

(Water & Environment, Materials, Electrochemistry, Biodiversity, Chemical Processes and Organic 

Synthesis, and Modern Languages, among others). Thus, the UA employs over 2.400 researchers/ 

professors and has a complex management /administration structure of 1.300 people, which involves an 

annual budget of 175 million Euros. 

 

UA is a young and dynamic university with vast experience in implementing EU funded projects in different 

programmes and areas, with presence in more than 60 countries worldwide. In the last 10 years, UA has 

successfully acted as coordinator of many Tempus, Alfa, Edulink projects involving Third Countries and 

Lifelong Learning and Framework Programme (FP, DG Research) Projects. Moreover, the participation in 

FP has been increasing in the last years, taking part in 25 5th FP, 26 6th FP, 45 7th FP projects (13 of them 

coordinated by UA), and 6 in H2020. 

 



 

 

 

 

It is worth underline the big effort performed by UA in order to meet the commitment with the principles set 

out in the European Charter for Researchers and in the Code of Conduct for the Recruitment of Researcher 

 

Brief description of the Centre/Research Group (including URL if applicable): 

 

Research Lines and Aims:  

 

1. Photoelectrochemistry: achieve a better understanding of the factors that make a material suitable for 

its use as a photocathode for the reduction of water or carbon dioxide or as a photoanode for the oxidation 

of water. The final objective would be the manufacture of artificial photosynthesis devices for the generation 

of solar fuels.  

 

2. Batteries: develop cost-effective supercapacitors and batteries based on sodium or magnesium, as well 

as investigate different energy conversion processes in which electrochemistry plays a role.  

 

3. Applied Electrochemistry: development of electrochemical methods and reactors for the valorization of 

raw materials (lignin).  

 

4. Modelling: achieve a detailed mechanistic understanding of the previous systems, through the 

development of analytical physicochemical models or by numerical simulation (either at the quantum -DFT- 

or macroscopic -multiphysics- level).  

 

Research Facilities:  

• Synthesis of materials: in addition to the standard laboratory materials, we have different types of ovens 

(tubular with controlled atmosphere, conventional), stoves, dip-coater, spin-coater, autoclaves, etc.  

• (Photo)electrochemical measurements: the group has potentiostats-galvanostats, allowing to perform 

conventional (photo)electrochemical and electrochemical impedance (EIS) measurements. We also have 

different types of 3-electrode photoelectrochemical cells, various light sources (tungsten, Xe and Hg (Xe) 

arc lamps), a solar simulator, monochromator, optical filters, etc. 

 • Instrumental techniques: UV-vis spectroscopy equipment (diffuse transmittance and reflectance) and 

emission spectroscopy (fluorimeter) with temporal resolution are available that can be coupled to 

electrochemical measurements (spectroelectrochemistry). ATR-FTIRS (Attenuated Total Reflectance IR 

spectroscopy) and confocal Raman spectroscopy, with the option of carrying out spectroelectrochemical 

experiments in both cases. Scanning tunnel (STM) and atomic force (AFM) microscopes. Differential 

electrochemical mass spectrometry (DEMS) system. At the level of materials and thin layers 

characterization, we have a contact angle meter and a mechanical profilometer.  

• Hardware for computation: a server for quantum computational calculations is available, as well as a 

dedicated station for multiphysics simulations.  

 

https://cvnet.cpd.ua.es/curriculum-breve/grp/en/grupo-de-fotoquimica-y-electroquimica-de-

semiconductores-(gfes)/611 

 

 



 

 

 

 

Project description: 

 

The project is based on a recent work published by the group (Nature Commun. 2020, 11, 967; 

https://www.nature.com/articles/s41467-020-14775-2), where new electrode materials are sought for 

artificial photosynthesis systems (i.e. the production of solar hydrogen from water), operational both at the 

lab (TRL 2-3) and demonstrator levels (TRL 3-4). As electrodes, metallic oxides (e.g. WO3) will be used in 

aqueous media and under solar illumination, which in the presence of redox mediations (e.g. Ag2+/Ag+) 

that enhance the water photooxidation process through an efficient hole-capture process mediated by silver 

(I) ions. Interestingly, this mediated process is able to operate even after the light is turned off, thus 

producing both oxygen and hydrogen during up to 10 h in the absence of light.  

 

Thus, the main objectives of the research will be:  

1. To obtain the experimental conditions (e.g. type of semiconductor, nano-/meso-structure, electrolyte, pH, 

mediator concentration, etc) where the oxygen and hydrogen production are optimized.  

2. Deduce a plausible reaction mechanism for the mediated process.  

3. Optimize the mediated process with additional redox shuttles (e.g. Co3+/Co2+, Ce4+/Ce3+).  

4. Design and test a small reactor-demonstrator (TRL 3-4) of the optimized mediated process at the lab 

scale. 

 

Applications 

 

1. CV (4 pages, including: career summary -main milestones in 1 page-, publication list, citations and 

metrics -from either WoS or SCOPUS-, participation in research projects -include your role: PI, PM, 

researcher, student, etc-, fellowships and grants, student supervision experience, transfer and 

outreach activities).  

 

2. Cover letter (highlight your prior experience and skills in the light of the proposed project).  

 
3. Recommendation letters (one at least).  

 

Submission deadline: 31st July 2020 


