
 
Title: Advanced investigations on microalgae-bacteria relationships within the newly developed 
granular wastewater treatment system.  
Acronym: ALBAREL  
 
B1. Abstract of the project proposal 
Recent trends in environmental biotechnology research are focusing away from conventional sludge 
processes development in the favour of newly developed, improved and intensive biological 
treatment solutions, one of which being mixed microalgae-bacteria granules technology: currently 
under research  
General objective: Consolidated knowledge on the interstructural and intertrophic relationships 
(down to the molecular level) of the newly developed microalgae-bacteria granules for wastewater 
treatment. The implementation of the projects activity will answer the following specific objectives:  
 SO 1: Advanced studies regarding physical, morphological and functional particularities of 

mixed microalgae – activated sludge (bacteria) granules, characterisation of their biological structure 
dynamic and diversity in correlation with biochemical and metabolic processes using state of the art 
molecular biology and correlative light-electron microscopy techniques;  
 SO 2: Identified kinetic parameters of the biological processes involved in activated algae 

based wastewater treatment, mathematical model and simulations of wastewater treatment 
performances;  
 SO 3: Study on energy recovery potential from the mixed microalgae – bacteria granular 

system to ensure a proper management of resource flows;  
 SO 4: Dissemination of research results to scientific and eco-industrial environment through peer 

review scientific papers and participations to national and international conferences in the field of 
environmental biotechnologies;.  
 SO 5: Consolidated research capacity by hiring and training in the field of project 3 junior 

researchers (2 PhD +1 MSc students)  
 SO 6: Consolidated epistemic community with minimum 10 international partners in the 

field of biotechnology and submission of 1 HORIZON 2020 project proposals and one COST 
proposal (European Cooperation in Science and Technology).  
 
The project aims to continue the researches started in 2013 within PN-09 13 02 12 project aiming to 
develop an alternative treatment solution using mixed microalgae-bacteria system which was 
completed with a solution of granulating the microalgae and bacteria thus ensuring efficient effluent-
biomass separation and increased treatment efficiency. A patent application was submited (February 
2014) RO 130247/2015 –“Process for granulation of mixed microalgae-activated sludge biomass for 
wastewater treatment” which already gathered 2 gold and 1 bronze medals at prestigious 
International Salons of Research, Invention and Inovation. Even though treatment performances were 
proven at lab scale in initial experiments for granulation, the research need for advanced 
investigations of the interstructural and intertrophic relationships between microalgae and bacteria 
was identified.  
The project is aiming to obtain detailed knowledge on the implications of the induced symbiosis 
between microalgae and bacteria in terms of metabolic dependencies, cell to cell interactions, 
operating/ limiting factors affecting the required balance between species, kinetic parameters of the 
biological processes involved and study on the potential energy recovery - essential data for further 
development of the technology.  



Using this approach, the project aims to fundament the possibility of implementing an alternative and 
innovative biological process, thus supporting the concept of sustainable wastewater treatment by:  
 complying to the strategy of WWTPs operators of reducing operating costs (eliminating aeration 

cost);  
 targeting global strategy on reducing greenhouse gas emissions by capturing the carbon dioxide 

resulted from aerobic biodegradation of organic matter;  
 targeting operators strategy concerning waste management programme as the residual biomass 

microalgae-bacteria – rich in lipids and carbohydrates, can be used for energetic recovery.  
 
As there is no known similar study, the project:  
• will lay the foundation for granular activated algae biotechnology implementation  
• will place Romania in the international scientific sphere of granular microalgae-bacteria wastewater 
treatment technology inducing high impact on its potential development at pilot/industrial level;  
• will contribute to the consolidation of the epistemic community with the specific mission to 
improve and implement the granular activated algae technology by attracting RDI HORIZON 2020 
funds.  
 
The project will be hosted by INCD-ECOIND – a research institute dedicated to environmental 
technology research with more than 30 years experience and state of the art infrastructure developed 
within 2 infrastructure projects.  
The research team of the project consists of 11 researchers (2 newly hired PhD students) that make 
up a balanced, multidisciplinary and competent team, covering all fields required for the successful 
implementation of the project, such as: molecular biology, biochemistry, biotechnology engineering, 
correlative light-electron microscopy, analytic chemistry, mathematical modelling and biological 
processes simulation. 


