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When temperature falls below wax appearance temperature (WAT) during pipeline flow of crude oil, paraffins and asphaltenes present in the crude oil starts to agglomerate. This agglomeration results in the deposition of wax in the inner walls of the pipelines. This in turn decreases the internal diameter of the pipeline thereby restricting the flow of crude. Highly viscous crude oils also pose similar threat. Due to hindrance in flowability of heavy crude oil through pipelines because of their high viscosity, oil industries suffer heavy expenditure for restarting of pipelines and sometimes the well gets abandoned temporarily. Also, due to their high pour point and high wax content transportation of heavy crude oil through pipelines is often hindered. The contributing factors are usually temperature, pressure and flow rate. The objective of this research article is to investigate experimental techniques to determine applicability of a natural surfactant on crude oil rheological behaviour through pipelines. 
Crude oil sample was obtained from ONGC, Gujarat, India. The sample was characterised by SARA analysis, pour point, density, acid number and API gravity. The surfactant was extracted in laboratory using fruits from a tropical Indian plant Sapindus Mukorrossi or soapnut. The effect of this surfactant on wax crystal structure and crystal size distribution was analysed using Cross Polarized light Microscope. The flow characteristics investigated included pour point and viscosity before and after addition of 1000 ppm and 2000 ppm surfactant. The study also determined the possible mechanism behind improvement of rheological properties through Fourier Transform Infrared Spectroscopic analyses.
Microscopic studies showed change in size and structure of wax crystals establishing effectiveness of surfactant. Pour point reduced by 6°C and viscosity decreased by 68% after adding 2000 ppm surfactant at 30°C. Viscosity of crude with 2000 ppm surfactant at 30°C was almost same as that of pure crude at 50°C. FTIR spectroscopic studies showed the decrease in concentration of alkanes, aldehydic groups and ketonic groups present in the crude oil sample when 2000 ppm surfactant was added to it. The test results were compared with similar test that included a commercial surfactant namely IGPEL CO 720. In all the cases, Sapindus Mukorossi was the better surfactant among the two as it improved rheological characteristics to a maximum.

The availability of raw material for extraction of this surfactant in enormous abundance makes it a strong contender for use as a pour point depressant and as a surfactant for better pipeline transportation of heavy crude oils. The exceptionally reasonable cost of extraction and handling of Sapindus Mukorossi is another added advantage. The surfactant can be used by oil transportation industries for better transportation of heavy crude oils.
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