
Introduction
The analysis of crude oil, or “petroleomics,” is notorious for its complexity and
difficulty due to the viscosity and variability of the analytes, as well as the
sheer number of compounds. Direct Analysis in Real Time (DART) analyses of
crude oil were undertaken, however due to limitations in our knowledge of
the source of the crude oil we decided to simplify the problem and focus on oil
analysis by using new and used commercial motor oil. PAH’s and neutral
hydrocarbons ionize well by atmospheric pressure photoionization (APPI), a
combined DART/APPI desorption ionization device was fabricated and tested.
Comparison of a standalone DART with the combined DART/APPI system
demonstrated that the combined unit generated a wider range of ions
including those from non-polar compounds such as hopanes.
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Conclusions:
• DART-based desorption ionization is used to prepare samples for 

subsequent exposure to high energy photons generated by using an 
atmospheric pressure photoionization source.

• Various dopants can be introduced to the APPI region to facilitate 
ionization

• A variety of hydrocarbon molecules were desorbed as intact molecules 
by DART and subsequently ionized by the APPI source permitting 
detection of a  wider range of molecules in the complex mixture
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Unused Motor Oil 5W-30

5 µL of liquid sample pipetted onto stainless steel mesh screen 
and allowed to completely dry before DART analysis.

Stainless steel mesh 
screens: Used as the 

sampling 
surface for motor oil 

samples. DART+APPI detected many compound classes that
were not detected when a standard DART source was
used. The compound classes that were detected are as
follows : tricyclic terpanes, trisnorneohopanes,
trisnorhopanes, bisnorhopanes, norhopanes,
norneohopane, diahopane, methyl cholestanes, ethyl
diacholestanes, cholestanes, and monochromatic
steranes.
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DART+APPI detected the
following compounds in the used
oil : naphthalenes, fluorenes,
biphenyl, anthracenes,
phenanthrenes benzofluorine,
pyrenes and fluoranthenes,

DART+APPI detected the following
compounds in the used oil : tricyclic
terpanes, trisnorneohopanes,
trisnorhopanes, bisnorhopanes,
norhopanes, bishomohopanes,
methyl cholestanes, ethyl cholestanes,
cholestanes, monochromatic steranes,
napthalenes, fluorenes, and
fluoranthernes.

Napthalene and fluotanthenes were both present in the used
motor oils but not in the unused motor oil.


