
Analytical Conditions:
Normal Phase separation using a dual column 
system.

Column 1: uBondapak NH2
Column 2: uPorasil 

Solvent A: n - Hexane
Solvent B: THF

100 % A for 15 min. Then backflush with 
100 % B for 15 min.

Flow Rate: 0.7 ml/min

Analysis of Crude Oils Using Combined PDA and MS Detection

Highlights:  The use of Photodiode Array detection coupled with a ThermaBeam 
LC/MS interface for the characterization and analysis of crude oils from 
various sources is investigated. 

Typically, oils have been difficult to analyze due to their complex nature. Previous analysis involved 
breaking down oil samples into fractions using preparative chromatography or distillation. These 
fractions were then further characterized in order to determine the chemical makeup of the oil.  The 
development of new LC/MS interfaces as well as improvements in HPLC and column chemistry 
have greatly assisted in the characterization of the various components in heavy oils.  This study 
features the Integrity LC/MS System which includes both photodiode array (PDA) and mass spec 
(MS) detection using a ThermaBeam interface in order to identify various additives found in crude 
oils from various sources. The ThermaBeam LC/MS interface used with Electron Ionization (EI) 
yields reproducible, interpretable and library searchable EI spectra which are used to identify 
unknown components in a mixture. PDA detection provides UV separation monitoring as well as 
peak homogeneity information. The combined data from simultaneous UV and MS detection 
obtained from a single sample injection is a powerful technique for absolute compound 
identification.
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Separation was achieved by using a unique dual 
column system as illustrated at right.  Initially, the flow 
goes from column 1 to column 2.  Upon backflush, the 
flow is reversed.
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Crude Oil Analysis Overlays
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Argentina Crude Oil Sample 
Spectrum Index Plot
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Hydrocarbon Electron Ionization Mass 
Spectrum
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The Total Ion Chromatograms for four 
crude oil extracts are shown at left.  They 
are offset in order to graphically 
distinguish between each trace. Although 
the TMD acquisition alone is displayed 
here, the UV plot from the PDA for each 
injection can also be overlayed.   In this 
way, information from two channels can 
be directly compared  for greater 
confidence in sample identification. 

A Spectrum Index Plot can be utilized in 
Millennium software which allows for the display 
of mass (or PDA) spectra for each 
chromatographic peak. In this example, the 
mass spectrum for each peak of interest in the 
Argentina crude oil sample can be examined 
and subsequently searched against the Wiley 
library (or a user created library) for 
identification. 

A typical hydrocarbon EI mass spectrum is 
shown at left. Hydrocarbons usually 
demonstrate a characteristic fragmentation 
pattern illustrating the repeated loss of CH2 
from the backbone of the molecule. The 
result is a characteristic pattern of ion 
clusters which differ by 14 amu. This pattern 
becomes a "fingerprint" by which a 
compound can be identified. This is a unique 
benefit of EI spectra - the ability for even a 
novel user to utilize simple, frequently 
occurring MS spectral patterns for compound 
identification.
This feature, along with library search 
capabilities, as well as combined PDA 
information, offers the chromatographer a 
powerful tool for positive compound 
identification.


