ABSTRACT

The procedures for retrofit (improvement) of the process structure and the operating parameters of a palm oil fatty acid fractionation process have been developed and presented in this thesis. A local palm oil fatty acid fractionation process has been used as a case study. The incentives of this research is two-fold – namely to increase productivity and to reduce the operating cost (in this case, to reduce energy consumption) through optimal operation and improved process structure. The research offers two schemes for plant improvement. Each scheme can only be implemented exclusive of the other. The first scheme involves the improvement of process parameters without any investment. The second scheme, which offers a long term solution and calls for some investment, involves modifications of the process structure to maximise energy efficiency.  The first scheme was conducted in four stages: (1) Development of a reliable property database for fatty acid fractionation process in a commercial simulator, Aspen Plus®, (2) Steady state process modeling using Aspen Plus ® simulator, (3) Development of correlations between the individual operating parameters and the production rate, and, (4) Optimisation of the multiple operating parameters. The economic benefit predicted from the alteration of operating parameters through the first scheme is an annual profit of about RM 52,500 in terms of net productivity and increase. The steady state (base case) model developed in the first scheme is used for structural modifications in the second scheme, with the aim of maximising energy efficiency. Here, a pinch analysis technique has been used. Retrofit using this scheme is estimated to save 956 KW of utilities. These savings comprised of up to 20.6 % of the fatty acid fractionation process utility consumption (excluded reboiler duties). The payback period for investment in this second scheme is predicted to be 13.8 months.  As far as it can be found, a thorough search in the open literature shows there has been very less published work covering the process modeling and simulation, structural retrofitting using pinch technology in palm-oil fatty acid fractionation process. It is hoped that this work will brings us a step closer to our goal of establishing a comprehensive guideline for process improvement and debottlenecking for the oleochemical industry in Malaysia.  

