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Abstract

One of the major challenges in crude oil production and transportation is the formation and accumulation of wax deposits in transmission pipelines.
Wax deposition can lead to problems such as pipeline blockages and operational equipment failures, resulting in increased pressure drops, higher
liquid viscosity, and consequently, elevated pumping costs. Additionally, halting operations to remove and clean wax deposits imposes substantial
costs on production units. To reduce wax buildup in crude oil pipelines, several methods have been applied, with continuous injection of chemical
inhibitors being one of the most evaluated approaches. In this study, molecular simulation was used to investigate the effect of inhibitors on wax
accumulation, and their results and performance were analyzed through Radial Distribution Function (RDF) analysis. In this simulation, the effects of
ethylene vinyl acetate (EVA) and polyoctadecyl methacrylate (PODMA) inhibitors on wax accumulation were separately examined. RDF analysis
showed that the inhibitors effectively reduce or delay wax accumulation. For EVA, the optimal inhibition performance was observed with three EVA
molecules at a weight percentage of 13.3%, yielding an RDF value (g(r)) of 1.5. For PODMA, the best performance was achieved with two PODMA
molecules at a weight percentage of 24.5%, with an RDF value of 3.
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