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Mass Spectrometry (MS)

Analytical technique in which atoms or molecules of a sample 

are ionized, separated according to their m/z ratios and then 

detected and quantitate.
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complex mixture analysis 

• OIL OF  FOSSIL  ORIGIN.
- Complex chemical composition

- Millions of years to be formed in sedimentary rocks.

- Became the main source of energy in the modern world.
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Polar compounds in crude oils
• Complex combination of hydrocarbons (aliphatic, alicyclic and aromatic)

and may also contain small quantities of a class as polar compounds

containing heteroatoms such as nitrogen, oxygen and sulfur.

~ 30%  ~ 30%  
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Petroleomic and its MS approaches. 

Petroleomic  is, in the broadest sense, the study of all the 
components present on oil and how these components  

affect the properties and reactivity of a specific oil. 

Profile



Petroleomics by MS

Composition

Properties

Analytical Chemistry 2010,  82,  3990-3996



Composition

Resolution
Able to separate 2 ions that 
have approximate mass

Accuracy
Could be evaluated Could be evaluated 
from the error
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Resolution

Comparison between high and low resolution

Low resolution: 
a single peak

Low resolution:
Samples with contaminants 

but only one peak

High resolution:
Samples with contaminants can be 

shown with two peaks



Rp 400,000@m/z400
Accuracy 1ppm or less



m/z
measured    Calculated
445.00485 445.00481
445.01297 445.01291
445.01741 445.01738
445.07954 445.07939
445.08487 445.08469
445.08764 445.08750
445.09214 445.09197
445.09580 445.09560
445.10024 445.10007
445.10472 445.10454
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1.   C27H11NS3
2.   C28H12S3
3.   C28H13S3
4.   C31H13N2S 
5.   C33H15S
6.   C32H14NS
7.   C32H15NS 
8.   C32H15S 
9.   C33H16S
10. C33H17S 
11. C30H21S2

Resolution and Accuracy

The Importance of Ultra High-Resolution
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445.10472 445.10454
445.10809 445.10791
445.14587 445.14611
445.16525 445.16545
445.16979 445.16992
445.17799 445.17803
445.18258 445.18250

m/z

445.20445.16445.12445.08445.04445.00
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16. C34H23N 







CLASS DISTRIBUTION CHANGES IN CRUDE OILS 

�The abundance of O2-
species is greater in
biodegraded than non-
biodegraded crude oils.

�The abundance of O2-
species increases as the
degree of biodegradation
increases



Direct Analysis of Crude Oil using Orbitrap Mass 
Spectrometry with Resolving Powers above 1,000,000

Eduardo M. Schmidt1, Marcos A. Pudenzi1, Jandyson M. Santos1, Eugen Damoc2, Eduard Denisov2, Alexander 
Makarov2, Marcos N. Eberlin1

1ThoMSon Mass Spectrometry Laboratory, Campinas, Brazil;
2Thermo Fisher Scientific, Bremen, Germany

PRESENTATION ON  ASMS 
American Society for Mass 
Spectrometry Conference -
2014.
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EXPLORATION PRODUCTION REFINING

ORIGIN

MATURATION

DEPOSITS

Applied to

Petroleomics by FT-MS 

CORROSION

MATURATION

BIODEGRADATION PRODUCT QUALITY
EMULSIONS



MS Fingerprinting

What is FINGERPRINT?

https://www.google.nr/search?hl=pt-

BR&site=imghp&tbm=isch&source=hp&biw=1366&bih=667&q=cara+de+dúvida+bebê&oq=cara+de+dúvida&gs_l=img.1.1.0l4.6576.1



HumanHuman FingerprintFingerprint MSMS-- fingerprintingfingerprinting

diagnostic 
ions

Obtaining 
spectra

Analytical 
characterization of 
the sample profile



Can we use direct insertion MS fingerprinting 

to classify crude Oils samples?
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Low resolution

only to see the only to see the 
profile





Profile of mixtures of Gas/Diesel in different proportions



Evaluation of oxidation products in fatty acid  esters 



EASI(+)‐MS profiles of

fresh soybean biodiesel

and after different

periods of accelerated

oxidation (110°C and 10

L/h).

Oxidative stability 
of soybean 
biodiesel was 9.6 h

Dimers



EASI-MS

Appearance of secondary compounds

(1) Dimers

(2) Compounds from fission

hydroperoxide

Markers of oxidative high degree

Biodiesel in inadequate 

conditions



Polar

FTICR

Asphalthenes

Conclusion
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