
Additives Analysis in Hydrocarbon Based Oils Using the Integrity LC/MS System

Highlights:  The use of Photodiode Array detection coupled with a ThermaBeam 
LC/MS interface for the characterization and analysis of hydrocarbon based 
oils 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 
featuring the Integrity LC/MS System, combines photodiode array (PDA) detection  and mass spec 
(MS) detection using a ThermaBeam interface in order to identify an unknown antioxidant in an oil 
sample sample. 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.

Analytical Conditions:
Reverse phase separation using a Waters Symmetry C18 column.

Solvent A: Water
Solvent B: Acetonitrile
Solvent C: THF
Flow Rate: 0.5 ml/min

Gradient Conditions: 30 % A for 2 min. to 100 % B in 10 min.  Hold for 5 min. Then step to 100% C.  
Hold for 10 min.

Sample Preparation: 1: 10 dilution of oil sample in THF.
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Integrity's Millennium software has 
the capability to overlay both PDA 
and MS chromatograms for greater 
assistance in peak identification. The 
hydrocarbon sample at left shows an 
unknown peak in both data channels.  
In this investigation, the identification 
of this unknown is determined using 
information offered by both the PDA 
and the MS including library search 
capabilities and peak homogeneity 
information.
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The Integrity System demonstrates the power of using a hyphenated technique such as PDA and 
LC/MS with Electron Ionization for the characterization of complex mixtures. Utilizing the 
information from the dual detector LC/MS system we could identify various unknowns in the 
samples. The Symmetry C-18 column used in these experiments yielded excellent resolution when 
separating oils and fuel samples which allowed better isolation and identification of unknown 
components in these samples.
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The figure at left shows peak purity information obtained from 
the PDA which can be used to determine peak homogeneity.  
PDA spectra can also be matched against a user created 
library for identification purposes.  The purity of a 
chromatographic peak is significant since mass spectra 
obtained from impure peaks are not valid and do not yield 
accurate identification information.
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The mass spectrum of the 
unknown peak from the 
chromatogram on the previous 
page identifies this peak as 
hydroxyphenylpropionate. The 
molecular ion is m/z 390, and the 
fragment ion at m/z 375 indicates 
the loss of a methyl group.  The 
fragmentation pathway is also 
partly shown.  Thus, through mass 
spectral interpretation, absolute 
identification of an unknown 
material can be achieved.


