
   

        

                                                                              1                                                                                                                                                               

 

 

 

Hierarchical MnOx/ZSM-5 as Heterogeneous Catalysts in Conversion of Delignified 

Rice Husk to Levulinic Acid 

 

 Abstract:

Keywords:

 
■ INTRODUCTION 



   

        

                                                                              1                                                                                                                                                               

 

 

 

■ EXPERIMENTAL SECTION 

Materials 

Instrumentation 



   

        

                                                                              1                                                                                                                                                               

 

 

 

Procedure 

Preparation of catalysts 



Pre-treatment of rice husk 



Catalytic test 

Analysis of products 



■ RESULTS AND DISCUSSION 

Preparation and Characterization of Catalysts 



   

        

                                                                              1                                                                                                                                                               

 

 

 

 

 

 



  

 



   

        

                                                                              1                                                                                                                                                               

 

 

 

 

 

 

Pre-treatment of Rice Husk 



   

        

                                                                              1                                                                                                                                                               

 

 

 

Conversion of Delignified Rice Husk to Levulinic 

Acid 

 

 



   

        

                                                                              1                                                                                                                                                               

 

 

 

 



   

        

                                                                              1                                                                                                                                                               

 

 

 

Stability Test of Catalysts 

■ CONCLUSION 

■ ACKNOWLEDGMENTS 

■ REFERENCES 

 

 

 

 



   

        

                                                                              1                                                                                                                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


