
Accepted Manuscript

Title: Intensification of ultrasound assisted esterification of
karanja oil for production of biodiesel with optimization using
response surface methodology

Authors: Saurabh M. Joshi, Parag R. Gogate, S. Suresh Kumar

PII: S0255-2701(17)30958-3
DOI: https://doi.org/10.1016/j.cep.2017.12.010
Reference: CEP 7144

To appear in: Chemical Engineering and Processing

Received date: 25-9-2017
Revised date: 5-12-2017
Accepted date: 11-12-2017

Please cite this article as: Saurabh M.Joshi, Parag R.Gogate, S.Suresh Kumar,
Intensification of ultrasound assisted esterification of karanja oil for production of
biodiesel with optimization using response surface methodology, Chemical Engineering
and Processing https://doi.org/10.1016/j.cep.2017.12.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.cep.2017.12.010
https://doi.org/10.1016/j.cep.2017.12.010


1 
 

Intensification of ultrasound assisted esterification of karanja oil for production of 

biodiesel with optimization using response surface methodology 

 

Saurabh M Joshi 1, Parag R Gogate1*, S. Suresh Kumar2 

 

1. Department of Chemical Engineering, Institute of Chemical Technology, Matunga, Mumbai, India-

400019 

2. Department of Chemical Engineering, Anna University, Guindy, Chennai, Tamil Nadu-600025 

 

*   Author to whom correspondence should be addressed  

Email: pr.gogate@ictmumbai.edu.in 

 

Research highlights:  

 Intensification of esterification of free fatty acid using ultrasound   

 Optimization of operating parameters using statistical analysis 

 Comparison of ultrasonic reactors and scale up aspects  

 Comparison of different process approaches on biodiesel yield 

 Maximum yield of about 90% obtained under optimized processing 

 

Abstract: 

Intensification of acid catalyzed esterification of karanja oil using an ultrasound assisted 

approach was investigated with sulphuric acid as catalyst. Pretreated oil was also utilized 

further for biodiesel production via alkali catalyzed transesterification reaction. Response 

Surface Methodology (RSM) was employed to optimize the operating parameters in case of 
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