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Abstract - Wax deposition behavior was investigated in a set of one-inch experiment flow loops, using a local 
crude oil with high wax content. The temperature of the oil phase is chosen as a variable parameter while the 
temperature of the coolant media is maintained constant. Detailed composition of the deposit is characterized 
using High Temperature Gas Chromatography. It was found that the magnitude of the diffusion of the heavier 
waxy components (C35-C50) decreases when the oil temperature decreases, but the magnitude of the diffusion 
of the lighter waxy components increases. This result means that the diffusion of wax molecules shifts 
towards lower carbon number, which further proves the concept of molecular diffusion. Meanwhile, a 
meaningful phenomenon is that the mass of the deposit increases with the oil temperature decrease, which 
definitely proves the influence of wax solubility on deposition, while the formation of an incipient gel layer 
reflects the fact that an increase in the mass of the deposit does not mean a larger wax percentage fraction at 
lower oil temperature. 
Keywords: Wax deposition; Molecular diffusion; Incipient gel layer; Crude oil. 

 
 
 

INTRODUCTION 
 

Wax deposition is a crucial problem to be solved 
in crude oil flow assurance for inland and offshore 
pipelines. The accumulation of the deposit may lead 
to increased pumping power, decreased flow rate or 
even to the total blockage of the pipeline. Factors 
that contribute to wax deposition in pipelines in-
clude: temperature, flow rate, oil composition, ther-
mal history, time, etc (Bern et al., 1980; Burger et 
al., 1981; Majeed et al., 1990; Hamouda and Ravnoy, 
1992; Weingarten and Euchner, 1988; Lu et al., 2011). 
Various mechanisms have been proposed during the 

past decades, including molecular diffusion, shear 
dispersion, gravity settling, Brownian diffusion, etc. 
Molecular diffusion and aging effects have been 
supported as the predominant mechanisms, which 
clearly explain the flow rate effect and enrichment of 
heavy components in the deposit with time (Singh et 
al., 2000; Singh et al., 2001; Hernandez et al., 2004).  

Experimental studies on wax deposition have 
shown that the difference between the crude oil and 
ambient temperatures is a more important parameter 
for wax deposition. Huang et al. (2011) suggested 
that the shape of the solubility curve, which affects 
the change in characteristic mass flux, is the major 
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