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Abstract: Bio-based polymeric composites are obtained by incorporating into the structure of the 
base polymer matrix different biogenic materials from renewable resources such as microalgae, 
bacteria, and plants. Due to obvious environmental benefits and economic impact, this new category 
of advanced materials is gaining an increasing market share.  
Photoautotrophic microalgae are valuable microorganisms able to 
harvest sunlight energy and capture CO2 into biomass 
characterized by metabolic adaptability to environmental 
conditions, higher photosynthetic efficiency than terrestrial plants, 
and important content of value-added compounds (i.e. 
carbohydrates, lipids, proteins, pigments) [1-3]. Biochemical 
flexibility of these species as their metabolic property increased 
high attention into various biotechnological applications, 
microalgae being able to grow in either low or rich nutrient 
environments (including wastewaters) [4]. 
Microalgal biomass contains preponderantly three classes of 
macromolecular compounds (carbohydrates, proteins, and lipids) 
each content of these components depending on the growth 
conditions. In general, proteins represent 40-60 % of dry biomass, 
followed by carbohydrates (20-30%) and lipids (10-20%).  A 
distinct feature of the microalgae cells is the presence of light-
harvesting compounds represented by photosynthetic pigments 
(carotenoids, chlorophylls, and phycobilins) with a growing 
interest in various industrial fields [5-6].  
Granular activated algae biomass used in GRAALrecovery 
technology is a mixture of microalgae and bacteria acting in an 
induced symbiotic relationship for wastewater treatment through 
nutrient uptake and resources recovery. 

 
 

  
(a) 

 
(b) 

Fig. 1 – Granular activated algae 
biomass: light microscopy 

image (200x magnification) (a); 
stereomicroscopy image (b) 
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The study reports comparatively on major constituents composition in pure microalgae biomass vs 
granular activated algae biomass and their impact as biogenic filling material in bio-based polymeric 
composites. Tested recipes incorporated biogenic material in the range of 10-40%, and resulting 
materials were characterized for their mechanical and physico-chemical properties. 
 
Selective references: 
1. X.M. Sun, Ren, L.J., Zhao, Q.Y., Ji, X.J. and Huang, H., Microalgae for the production of lipid and carotenoids: 
a review with focus on stress regulation and adaptation. Biotechnology for biofuels, 11(1), 2018, p. 1-16. 
2. M.F. Santos, L.A. Gonçalves, C.M. José Pires, Negative emission technologies, eds: J. C. M. Pires, A. L. Da 
Cunha Gonçalves, in: Bioenergy with Carbon Capture and Storage, Academic Press, 2019, 1-13. 
3. M. Sanjeet, R. K. Goswami, O. P. Karthikeysan, P. Verma, Microalgae for high-value products: a way towards 
green nutraceutical and pharmaceutical compounds, Chemosphere, 280, , 2021, p. 130553. 
4. O.Tiron, C. Bumbac, E. Manea, M. Stefanescu, M. Nita Lazar, Overcoming microalgae harvesting barrier by 
activated algae granules, Scientific Reports, 7(1), 2017, pp.1-11. 
5. M.A. Yaakob, R.M.S.R. Mohamed, A. Al-Gheethi, G.A. Ravishankar, R.R. Ambati, Influence of nitrogen and 
phosphorus on microalgal growth, biomass, lipid, and fatty acid production: an overview. Cells, 10(2), 2021, 
p.393. 
6. M. Bumbac, C.M. Nicolescu, R. Lucian, L.M. Gorghiu, C. Radulescu, G. Stanescu, B.C. Serban, O. Buiu, UV-Vis 
Analysis of Granular Activated Algae Chlorophyll Content, Journal of Science and Arts, 4 (57), 2021, p. 1111. 
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