
Biocatalysis and Agricultural Biotechnology 

 
Thermal-chemical and biodegradation behaviour of alginic acid treated 

flax fibres/ poly(hydroxybutyrate-co-valerate) PHBV green composites in 

compost medium 

 
Sudhakar Muniyasamy a,b,*, Osei Ofosu a,b, Boobalan Thulasinathan c, Angelin Swetha, Thondi 
Rajan c, Satheesh Murugan Ramu c, Saravanan Soorangkattan d, Jothi Basu 
Muthuramalingam d, Arun Alagarsamy c 
 
a CSIR Materials Science and Manufacturing, Polymers and Composites Competence Area, 

P.O. Box 1124, Port Elizabeth, 6000, South Africa  
b Department of Chemistry, Faculty of Science, Nelson Mandela Metropolitan University, 

P.O. Box 77000, Port Elizabeth, 6031, South Africa  
c Bioenergy and Bioremediation Laboratory, Department of Microbiology, Alagappa 

University, Karaikudi, 630 003, Tamil Nadu, India  
d Department of Botany (DDE), Alagappa University, Karaikudi, 630 003, Tamil Nadu, India 
 

https://www.sciencedirect.com/science/article/pii/S187881811930725X?via%3Dihub 
 

Abstract 

 
In this study, thermal-chemical and biodegradation behaviour of green composites based on 

flax fibres untreated and treated with alginic acid treated, and poly hydroxybutyrate-co-

valerate (PHBV) were studied under composting conditions. The biodegradability of PHBV 

composites and neat PHBV were assayed by monitoring CO2 production from polymeric 

carbon under controlled aerobic composting conditions as per ASTM D5338 standard. 

During the biodegradation process, PHBV composites thermal-chemical and morphology 

properties were characterized by thermogravimetric analysis (TGA), fourier transform infra-

red (FT-IR) and scanning electron microscopy (SEM) techniques. The ultimate 

biodegradation (mineralization) study results showed alginic acid treated flax/PHBV 

composites has higher rate of degradation than untreated flax/PHBV composite and neat 

PHBV. TGA analysis indicated that an increased t-onset temperature for alginic acid treated 

flax fibres/PHBV composites which was mainly due to the influence of 2% sodium alginate 

treated with flax fibres. FTIR results showed the increased degradation of PHBV composites 

was due to the hydrolytic chain scission mechanisms influenced by presence of alginic acid 

and flax fibres as compared to neat PHBV matrix. Morphological SEM analysis showed PHBV 

composites biodegradation were readily attacked by fungus but rather PHBV degradation by 

bacteria. This study found that the incorporation of flax fibres into PHBV matrix provides a 

benefit to the green composites with enhanced biodegradability. 
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