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SARA ANALYSIS AND CONRADSON CARBON RESIDUE PREDICTI ON OF COLOMBIAN
CRUDE OILS USING PLSR AND RAMAN SPECTROSCOPY
M. Flérez', J. Guerrerd®, E. Mejia-Ospind, R. Cabanzd
! aboratorio de Espectroscopia Atémica y MoleculdrEAM, Universidad Industrial de Santander
’Grupo de Optica y Tratamiento de Sefialésiversidad Industrial de Santander, A.A. 678; Raxq
Tecnoldgico Guatiguara, km 2; Piedecuesta, Santgr@i@ombia.

Abstract: Raman spectroscopy generates a large volume aimatmn at the molecular level of crude
oils, which processed using chemometric method®wall building models to predict their
physicochemical properties, facilitating to makecidieons in refining processes for obtain high-value
products efficiently and minimal environmental inspaln this work, the Raman spectra of crude oils
from different regions of Colombia and Partial Lie8guare Regression (PLSR) were used to determine
the fractions of saturates, aromatics, resins, atpies (SARA analysis) and Conradson carbon residu
(CCR), which were determined complying with thensi@rds established by the American Society for
Testing and Materials (ASTM). The dimensionalitytbé model was determined according to the root
mean square error of cross validation (RMSECV) cihefficient of determination @Rand the correlation
between consecutive pairs of regression vectors.

1. Introduction

The knowledge at the molecular level of crude aisl its relationship with the physicochemical
properties is essential because it allows gengratinovative proposals in production, transportd an
refining processes, obtaining efficiently high-valproducts. SARA analysis is a typical characéion
process of crude oils, that distinguishes the sasnplccording the chemical affinity with solvents of
varied polarity and surface active solids (chrorgedgphic methodology) in terms of saturates, arasati
resins and asphaltenes present in crude oils (Bpe&lf03)(De Oliveira, Vazquez, Verstraete, & Kolb,
2013). The saturate fraction is the least polactioa of the crude oils. This fraction is mainlynstituted

by paraffinic and naphthenic molecules with smaibants of heteroatoms. Aromatics and resins afe bot
intermediate fractions; however, the first fractisrihe lightest and less polar than the secondlorfact,
aromatics are composed of molecules with a modexteentration of heteroatoms (essentially sulfur),
while the molecules with a higher concentratiorheferoatoms (sulfur and nitrogen) can be foundhén t
resin fraction. The asphaltenes is the heaviesnawst polar fraction of crude oils, and they camtaigh
concentrations of sulfur, nitrogen, oxygen and tsebaganized in a large variety of chemical funetio
(Sheu, 2002).

SARA analysis methodology is standardized by theeAoan Society Test and Materials (ASTM D4124-
09, ASTM D2007-03) (ASTM D4124, 2009; Pressure, 700rhese procedures generate high costs,
because require large amount of samples and selvMdotreover, the whole process takes on average two
days per sample and during the analysis a largeuaimaf environmental hazard solvents are used,
creating disposal problems. Other technical hitcbésthese processes are related to the lack of
automation, poor repeatability and reproducibitifyesults.

Several spectroscopic techniques, NIR-Near Infrafemlrier Transform Infrared (FTIR), Attenuated
Total Reflection Fourier Transform Infrared (ATR4R]), Raman, Nuclear Magnetic Resonance, Gas and
Liquid Chromatography and Mass Spectrometry (M3g lbeing used for the characterization and
classification of crude oils and the analysis ajdurcts of the refining process (Wilt, Welch, & Rank

1



Download English Version:

https://daneshyari.com/en/article/5484168

Download Persian Version:

https://daneshyari.com/article/5484168

Daneshyari.com


https://daneshyari.com/en/article/5484168
https://daneshyari.com/article/5484168
https://daneshyari.com

