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Abstract: Wax diffusion characteristics are of great importance to the wax deposition prediction in 

crude oil pipelines. The wax diffusion process of water in oil emulsion (w/o emulsion) is more 

complicated on account of the influence from dispersed water phase. This study aims to reveal the 

relation of heat and mass transfer in wax diffusion with the effect of dispersed water phase. Via wax 

diffusion experiments of w/o emulsion on cold finger apparatus, the variations of the average wax 

diffusion rate with water fraction, temperature difference and diffusion period are obtained under 

static condition. A method to calculate the equivalent thermal conductivity of wax deposit is 

proposed according to emulsion property and deposit composition. Based on this, the radial 

temperature fields inside crude oil and emulsion after different diffusion periods are simulated. The 

results provide the evidence that the existence of water phase is able to influence wax diffusion by 

altering the radial temperature distribution. In addition, by comparing the variations of radial 

temperature field and wax diffusion rate, the close interaction effect between them is clarified. This 

study will offer useful information to the mechanisms study and the prediction of wax deposition in 

oil-water multiphase transportation pipelines. 
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