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Figure 15.4 : Stretching and bending vibrational modes for H,O
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Figure 15.5 : Stretching and bending vibrational modes for CO,
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Figure 15.6 : Stretching and bending vibrational modes for a CHy group.
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Figure 15.8 : Energy curve for an anharmonic oscillator (showing the
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Espectrometria de Massas (MS)



http://www.aip.org/history/electron/jjcavext.htm

The father of MS and the first mass
spectrometrist to win the Nobel Prize.

Pure species and mixtures

JJ Thomson's 'Plum Pudding Model® of the atom, a sphere
of positive charge containing electrons

the ray Is

cathode anodes negative displaced




The Nobel Prize in Physics 1906

"In recognition of the great
merits of his theoretical and
experimental investigations on
the conduction of electricity by
gases”

NEBEL

Prize in Physics 1906




Mass sPectra and isotopes

The Nobel Prize in Chemistry 1922

"for his discovery, by means of his mass spectrograph, of isotopes, in a large
number of non-radioactive elements, and for his enunciation of the whole-
number rule"

Francis William Aston

At the end of 1909 he accepted the invitation of Sir J.J.Thomson to
work as his assistant at the Cavendish Laboratory, Cambridge, on
studies of positive rays. It was during this period that he obtained
definite evidence for the existence of two isotopes of the inert gas
neon.
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Calutron “Racetracks” at
Oak Ridge produced
enriched 23°U for the
world’s first atomic
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Quadrupole Ion Filter

DC and AC
Voltages

e Avarredura é feita variando simultaneamente U (DC) e V, (AC) mas
mantendo constante a relagéo U/V,,.






Linear Mode

u High mass (above 50 kDa)

u High sensitivity
_nJLn_ﬂJu_ILM—. O patinho feio

e Atraves de um tubo de comprimento L (~ 1m) sob alto vacuo, ions formados
por ionizacao pulsada (~0.25 a 1 ms) sdo acelerados pela aplicagdo de uma
voltagem V (~1-10 KV), e adquirem velocidades proporcionais as suas m/z's.
Ocorre dispersdo em tempo, e ions de diferentes m/z's chegam ao detector em

tempos diferentes :

t = (m/2zeV)YV2 L

e Principio basico: Dispersao no tempo de ions por aceleracéo sequida da
medidas de seus tempos de voo *livre™.



Massa Exata = Composicao Elementar
Defeitos de Massas

Element Nuclide Nominal Mass ExactMass Mass Defect

Hydrogen H ] 1.0078 0.0078
Carbon 2 12 12.0000 0.0000
Nitrogen N 14 14.0031 0.0031
Oxygen %9 16 15.9949 -0.0051
Fluorine 9 19 18.9984 -0.0016
Sulfur S 32 31.9721 -0.0279
Chlorine el 35 34.9689 -0.0311

Exact Mass and Mass Defect of Common Elements
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Anal. Chem. 2005, 77, 74297433

Characterization of Vegetable Oils by Electrospray
lonization Mass Spectrometry Fingerprinting:
Classification, Quality, Adulteration, and Aging

Rodrigo Ramos Catharino,! Renato Haddad,! Liliane Girotto Cabrini,! lldenize B. S. Cunha,*
Alexandra C. H. F. Sawaya,*! and Marcos N. Eberlin*1
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Wine characterization by direct infusion electrospray ionization mass spectrometry

Rodrigo R. Catharino 2, lldenize B. S. Cunha 2, Aline O. Fogagca ¢, Elizete M. P. Facco®, Helena T. Godoy?®,
Carlos E. Daudt ¢ Marcos N. Eberlin2 and Alexandra C. H. F. Sawaya 2"
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