
Opening for two GRA Positions (PhD) at the Fuel Cell Institute (Institut Sel Fuel), UKM 

 

Solid oxide fuel cell is an electrochemical device that generally operates at high temperatures (500-1000 °C) 

to convert various fuels (e.g., H2, CH4 and biogas) to electricity at high efficiencies (50-60%) as depicted in 

Fig. 1. Biogas produced from the biomass feedstock, waste water treatment plant or palm oil mill effluent can 

be a potential fuel for SOFCs. The utilization of biogas provides an excellent opportunity to demonstrate the 

high potential of bio-waste to energy conversion. Biogas can be directly supplied to the Ni-based anode of 

SOFC for internal reforming of biogas (CH4 and CO2) into syngas (H2 and CO). The integration of reforming 

processes is extensively studied as a potential solution for waste management and sustainable energy 

resources.  

 
Fig. 1. Electricity generation using conventional and SOFC generator 

 

However, SOFC system is hindered from broad commercialization because of its durability and stability 

issues. A major problem of SOFC with direct feeding biogas is the deposition of carbon on the Ni-based anode 

and occurrence of high temperature gradient from the temperature drop of inlet temperature due to highly 

endothermic of reforming reaction. Carbon deposition causes blockages at the pores and electrochemical 

active sites of porous Ni-based anodes. This leads to performance degradation and decreases the SOFC 

durability. To address these problems, two PhD positions are currently available (funded by TRGS grant) 

within the SOFC research group of the Fuel Cell Institute, UKM in the following two areas: 

 

Title # 1: Performance and durability of multi-layered solid oxide fuel cell using biogas as fuel. Main 

supervisor: Assoc Prof Dr Mahendra Rao Somalu (mahen@ukm.edu.my) 

 Development of anode-supported SOFC cells by the combination of tape-casting and screen-printing 

processes 

 Development of interconnects to assemble all the cells into a stack 

 Performance and durability testing of the fabricated cells and stack in simulated biogas under various 

fuel ratios (CO2:CH4) and temperatures 

 Evaluation of carbon deposition and post-mortem microstructural studies on the tested cells 

 

Title # 2: Performance and thermal behavior of biogas fueled SOFC using computational fluid dynamics 

(CFD) method. Main supervisor: Prof Dr Andanastuti Muchtar (muchtar@ukm.edu.my) 

 Elucidating the effect of operating parameters such as inlet velocity and temperatures on the local 

current density distribution in SOFC under biogas fuel 

 Analysis of the temperature and velocity fields as well as distribution of gas composition in SOFC 

 Evaluation of the effect of operating parameters on the thermal behavior of SOFC 

 

Interested candidates are invited to email CV and motivation letter to the respective supervisor. We 

offer attractive monthly stipend, excellent lab facilities, friendly group mates & supportive supervisors. Short 

listed candidates will be invited for interview and further discussion. We look forward to your applications! 

Deadline for application: 15th Dec 2019.  

mailto:mahen@ukm.edu

