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Abstract

 Formation of undesired sediments in near zero sulfur diesel hydrotreaters has been recently considered in the literature as a serious problem that demands fast and cost effective solutions. A sudden increase of the pressure in a heat exchanger of near sulfur diesel hydrotreater unit of a Bulgarian refinery imposed its emergency switch off. A solid sediment that hinder the gas flowing was found. However, there is no methodology for sediments identification which limits the possibilities for implying appropriate technological solutions for its prevention. The initial analytical data provided by the refinery’s laboratory was insufficient to reveal the chemical nature of the sample. Thus, the refinery decided to cooperate with our university in efforts to obtain chemical composition of the undesired sediment and the conditions for its formation. A systematic approach applied includes: solubility tests, specific chemical reactions for qualitative analysis, volumetric titration for quantification of main component and critically chosen instrumental methods: argentometric titration, ICP-AES, gas chromatography and XRD. The following composition of the deposit was supposed: 46.6% ammonium chloride, 9.6% nitrates, 13.6% organic chlorides and about 30% water, organic impurities and corrosion products. Numerical investigation of the temperature field in the area of the deposits was performed in order to prove the possibilities for NH4Cl crystallization. The reliable data about the chemical composition allowed the study of the origin of the sediment and the development of appropriate technological solutions for its prevention to be started. 
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