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                    Abstract
A base heterogeneous catalyst was prepared from kola nut pod husk which was subsequently applied to conversion of Kariya seed oil (KSO) to produce biodiesel via transesterification process. Characterization of the developed catalyst was performed using scanning electron microscope–energy dispersive X-ray (SEM–EDX), X-ray diffraction (XRD) and Brunauer–Emmett–Teller (BET) analysis. The central composite design was used to produce 28 experimental conditions employed in investigating the individual and synergetic influence of the process input parameters viz. methanol/KSO oil molar ratio, catalyst loading level and process reaction time on Kariya oil methyl esters (KOME) yield. The process input parameters examined were optimized using statistical approach through response surface methodology. The characterization of the catalyst developed showed that its catalytic activity was due largely to its high level of K and Ca. The best reaction condition for the transesterification process was found to be methanol/KSO molar ratio of 6:1, catalyst loading level of 3 wt% and process reaction time of 75 min at reaction temperature of 65 °C which led to maximum KOME yield of 98.67 ± 0.01 wt%. The results of various statistics employed in testing the model developed indicate that it is accurate and reliable. The study shows that the catalyst can be re-used up to four times.
Graphical Abstract

                  [image: ]



                


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]


Fig. 10[image: ]


Fig. 11[image: ]


Fig. 12[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Valorization of banana pseudostem as a catalyst for transesterification process and its optimization studies
                                        
                                    

                                    
                                        Article
                                        
                                         11 February 2021
                                    

                                

                                S. Niju, A. Janaranjani, … M. Balajii

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis of fatty acid methyl ester via transesterification of waste frying oil by a zinc-modified pumice catalyst: Taguchi approach to parametric optimization
                                        
                                    

                                    
                                        Article
                                        
                                         24 October 2019
                                    

                                

                                Adeyinka S. Yusuff & Kazeem A. Bello

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Microwave-assisted biodiesel production using bio-waste catalyst and process optimization using response surface methodology and kinetic study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 February 2023
                                    

                                

                                Rhithuparna Devasan, Joseph V. L. Ruatpuia, … Samuel Lalthazuala Rokhum

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	ANOVA:
	
                    Analysis of variance

                  
	BET:
	
                    Brunauer–Emmett–Teller

                  
	BJH:
	
                    Brunauer–Joyner–Halenda

                  
	CCD:
	
                    Central composite design

                  
	CKNPH:
	
                    Calcined kola nut pod husk

                  
	CV:
	
                    Coefficient of variance

                  
	EDX:
	
                    Energy dispersive X-ray spectroscopy

                  
	FAME:
	
                    Fatty acid methyl esters

                  
	FFA:
	
                    Free fatty acid

                  
	FT-IR:
	
                    Fourier transform infrared spectroscopy

                  
	GC:
	
                    Gas chromatography

                  
	IR:
	
                    Infrared

                  
	KNPH:
	
                    Kola nut pod husk

                  
	KOME:
	
                    Kariya oil methyl esters

                  
	KSO:
	
                    Kariya seed oil

                  
	MRPD:
	
                    Mean relative percent deviation

                  
	
                    R
                  :
	
                    Correlation coefficient

                  
	
                    R
                    2
                  :
	
                    Coefficient of determination

                  
	RSM:
	
                    Response surface methodology

                  
	SEM:
	
                    Scanning electron microscopy

                  
	XRD:
	
                    X-ray diffraction
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