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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.




How does a MS system
Work?
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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%
aromatic
hydrocarbons

~70%
hydrocarbon

N$O
«~5%

saturated

~ 15% resins
and
asphaltenes



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
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Resolution

Comparison between high and low resolution

High resolution:

Samples with contaminants can be

shown with two peaks

215.0

Low resolution:
a single peak
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TOF at
Tl OO0 AT

e

Low resolution:
Samples with contaminants
but only one peak
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Resolution and Accuracy

The Importance of Ultra High-Resolution
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Assessing Biodegradation in the Llanos Orientales Crude Oils by
Electrospray lonization Ultrahigh Resolution and Accuracy Fourier
Transform Mass Spectrometry and Chemometric Analysis

Boniek G. Vaz,® " Renzo C. Silm,’“:"g Clécio F. Klitzke," Rosineide C. Simas,’

. . . + o I . ] : -
Heliara D. Lopes Nascimento,' Rosana C. L. Pereira, I Diego F. Garcia,” Marcos N. Eberlin,*
and Débora A. Azevedo™®

"Laboratorio ThoMSon de Espectrometria de Massas, Universidade Estadual de Campinas, Instituto de Quimica, Campinas, SP,
13083-970, Brazil

“Universidade Federal de Goias, Instituto de Quimica, Campus Samambaia, Goiania, GO, 74001-970, Brazil

$Universidade Federal do Rio de Janeiro, Instituto de Quimica, Ilha do Fundio, Rio de Janeiro, R], 21949-900, Brazil

IPetroleo Brasileiro S/A — Petrobras, CENPES, Rio de Janeiro, RJ, 21941-901, Brazil

LInstituto Colombiano del Petréleo, ICP/ECOPETROL, Bucaramanga, Colombia
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Figure 1. ESI(—) FT-ICR MS of non-biodegraded (PS), biodegraded (LG13), and mixture (BA-18) crude oils.



CLASS DISTRIBUTION CHANGES IN CRUDE OILS

Energy & Fuels
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Figure 2. Class distribution changes in crude oils as revealed by ESI(—) FT-ICR MS.
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Direct Analysis of Crude Oil using Orbitrap Mass
Spectrometry with Resolving Powers above 1,000,000

Eduardo M. Schmidt', Marcos A. Pudenzi'’, Jandyson M. Santos’, Eugen Damoc?, Eduard Denisov?, Alexander
Makarov?, Marcos N. Eberlin?
"ThoMSon Mass Spectrometry Laboratory, Campinas, Brazil;
2Thermo Fisher Scientific, Bremen, Germany

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

ThoMSon Mass Spectrometry Laboratory S CIENTIFIC

M “on wThermo
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MS Fingerprinting

What is FINGERPRINT?

https://www.google.nr/search?hl=pt-
BR&site=imghp&tbm=isch&source=hp&biw=1366&bih=667&qg=cara+de+dlvida+bebé&oqg=cara+de+duvida&gs_I=img.1.1.014.6576.1



Human Fingerprint “ MS- fingerprinting

Rum

Obtaining

diagnostic

, spectra
ions

3M4a07 5 Kt @ -
et t " VA

0 o ifmemintpiqrerdea g oo promey 17/2
75 100 125 150 176 200 225 250 275 300 325 350 375 400 425 450 475 500

Analytical
characterization of

the sample profile




Can we use direct insertion MS fingerprinting
to classify crude Oils samples?
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Gasoline, Kerosene, and Diesel Fingerprinting via Polar Markers

Renato I—Iaddad,q"§ Thais Regiani,']' Clécio F. K]itzke,']' Gustavo B. San\rido,i' Yuri E. Corilo,':'

Daniella V. zﬂ’&ugusti,$ Vanya M. D. I"’asa,$ Riti €. . I“’ereira,$ Wanderson Romiio,'{' Boniek G. V'az,']'
Rodinei zﬁ’&ugusti,$ and Marcos N. Eberlin®"

"ThoMSon Mass Spectrometry Laboratory, Institute of Chemistry, University of Campinas (UNICAMP), 13083-970 Campinas, Sio
Paulo (SP), Brazil

*Department of Chemistry, Federal University of Minas Gerais (UFMG), 31270901 Belo Horizonte, Minas Gerais (MG ), Brazil
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Figure 1. V-EASI-MS setup used for the analysis of diluted methanolic solutions of crude oil distillates.
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Profile of mixtures of Gas/Diesel in different proportions
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Figure 5. V-EASI{+ }-M5 of methanolic solutions of gasoline/diesel
admixtures: (a) 50:50, (b) 75:25 and (c) 99:1 (%, v/v).




Evaluation of oxidation products in fatty acid esters
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Biodiesel Oxidation Monitored by Ambient Desorption/lonization
Mass Spectrometry

. e + - . % - - .t . - T
Adriana T. Godoy, Gustavo G. Pereira,” Lucas L. Ferreira,” Ildenize B. S. Cunha,
- - E T - - 1 ‘ T 7 - T AT o
Danicl Barrera-Arcllano,” Romeu J. Daroca,® Marcos N. Eberlin,” and Rosana M. Alberici*™*

"ThoMSon Mass Spectrometry Laboratery, Institute of Chemistry, and *Fzts and Qils Laboratory, Faculty >f Food Engireering,
University of Campinas (UNTCAMP ) 13083-970 Camryinas, 530 Paulo, Brazil
*Matonal Insttute of Metrology, Quality and T echnology (INMETEC), 25250-020 Duque de Caxias, Rio de Janeiro, Brazil

952 Eur. J. Lipid Sci. Technol. 2014, 116, 952-960

Research Article

Ambient sonic-spray ionization mass spectrometry for rapid
monitoring of secondary oxidation products in biodiesel

Gustavo G. Pereira’?, Rosana M. Alberici®>?®, Gabriel D. Fernandes’, lldenize B. S. Cunha?,
Marcos N. Eberlin?, M. C. Dobarganes?, Romeu J. Daroda® and Daniel Barrera-Arellano’

1 Fats and OQils Laboratory, Faculty of Food Engineering, University of Campinas — UNICAMP, Campinas, SP,

Brazil

2 ThoMSon Mass Spectrometry Laboratory, Institute of Chemistry, University of Campinas — UNICAMP,
Campinas, SP, Brazil

¥ National Institute of Metrology, Quality and Technology (INMETRQO), Duque de Caxias, RJ, Brazil

4 Instituto de la Grasa (CSIC), Avda Padre Garcia Tejero, Sevilla, Spain
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SOME RESEARCHERS OF THE PETROLEOMIC GROUP OF
LAB THOMSON

Dr. Marcos Nogueira )15 Gustavo Pereira
Eberlin

Coordinator

http://thomson.igm.unicamp.
br/
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