
Accepted Manuscript

Paraffin effects on the stability and precipitation of crude oil asphaltenes:
Experimental onset determination and phase behavior approach

José Francisco Romero Yanes, Filipe Xavier Feitosa, Frederico Ribeiro do Carmo,
Hosiberto Batista de Sant’Ana

PII: S0378-3812(18)30281-4

DOI: 10.1016/j.fluid.2018.07.017

Reference: FLUID 11894

To appear in: Fluid Phase Equilibria

Received Date: 24 April 2018

Revised Date: 14 July 2018

Accepted Date: 18 July 2018

Please cite this article as: José.Francisco. Romero Yanes, F.X. Feitosa, F.R. do Carmo, H.B. de
Sant’Ana, Paraffin effects on the stability and precipitation of crude oil asphaltenes: Experimental
onset determination and phase behavior approach, Fluid Phase Equilibria (2018), doi: 10.1016/
j.fluid.2018.07.017.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.fluid.2018.07.017


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

PARAFFIN EFFECTS ON THE STABILITY AND 

PRECIPITATION OF CRUDE OIL ASPHALTENES: 

EXPERIMENTAL ONSET DETERMINATION AND PHASE 

BEHAVIOR APPROACH 

José Francisco Romero Yanes1, Filipe Xavier Feitosa1, Frederico Ribeiro do Carmo2,                                  
Hosiberto Batista de Sant’Ana1* 

1 Grupo de Pesquisa em Termofluidodinâmica Aplicada, Chemical Engineering Department, Universidade 
Federal do Ceará, Fortaleza, CE, Brazil 

2 Grupo de Pesquisa em Modelagem Termodinâmica, Engineering Department, Universidade Federal Rural 
do Semi-Árido, Angicos, RN, Brazil 

*email: hbs@ufc.br 
Telephone:+ 55 85 3366-9610 

 
 

Abstract  
 

Asphaltene precipitation has been related with flow assurance problems in all the stages of 

crude oil production and processing. The destabilization of asphaltenes in crudes depends 

on temperature, pressure and composition variations. The latter variable was specifically 

studied in this work throughout compositional modifications of Brazilian dead oils, by 

adding three different paraffins on the crudes (n-hexadecane, docosane and a commercial 

paraffinic pool). These paraffins were firstly added in a crude oil, here named P1 

(16.5 °API, 6.34 wt % asphaltenes), and the resulting modified crudes were analyzed in 

terms of asphaltene yield and stability using n-heptane as precipitant. Asphaltenes 

precipitation onset was affected by the inclusion of all the paraffins tested in the same 

extension; at the maximum paraffin addition of 10 wt%, onset decreases by 5 + 1 n-heptane 

wt %. Similar results were verified for other two different oils P2 (17.7 °API, 6.29 wt% 

asphaltenes) and P3 (16.7 °API, 1.55 wt% asphaltenes). The solids obtained from the 

different systems were analyzed by FT-IR spectroscopy, observing that the alkyl content of 

the asphaltenes was not affected by the inclusion of heavy paraffins. Precipitation behavior 

was evaluated by using literature reported thermodynamic models based on modifications 

of the Regular Solution Theory. This model reproduced qualitatively the experimental 

precipitation behavior and the asphaltene solvency affectation by paraffin addition in the 

crudes.  
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