
 

Conclusion and future perspectives 
 

 

 

 

 

 

 

 



 

 
 

 
microalgae assisted integrated approach of wastewater treatment and biofuel 

production facilitates sustainable advancement in coal mining industry in context of 

beneficial use of treated mine effluent for irrigation, direct CO2 fixation and high value 

applications such as biofuel production. In present study, freshwater microalgae, C. 

pyrenoidosa, C. minutissima, C. protothecoides and marine microalgae, C. vulgaris and 

Dunaliella sp., were investigated for CME treatment. The selected candidate microalgae C. 

pyrenoidosa (NCIM 2738) showed maximum nutrient removal efficiency in terms of EC 

(86.9 %) and COD (89.8 %) with growth potential as µnet of 0.33 d 1. Fuel characteristic 

analysis interpretate C. pyrenoidosa as an appropriate pyrolysis feedstock with maximum 

HHV and LHV of 18.60 MJ and 17.14 MJ respectively. In pyrolysis kinetic 

models, CR and DAEM model estimated apparent Ea of C. pyrenoidosa as 55.87±11.16 

kJ/mol. Further, Conv1D-LSTM model is used to predict and verify microalgal thermal 

decomposition data which shows DNN6 as best DNN model with high regression 

coefficient (R2 > 0.997) and minimum MSE of  for different heating rates of 10, 20 

and 30 ºC/min. 

 



 

 

 

 

 

 

  

 

 



 

 



 

 

 

 

 


