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Centroid vs. Profile Data

Mass Accuracy

Mass Resolution

Resolving Power

Monoisotopic Mass
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Part II – Ionization Methods



Method Acronym Ionization Due to… Advantages Disadvantages Main Applications

Electron

Chemical

Photo

Electrospray

Matrix 

Assisted Laser 

Desorption
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Part III – Mass Analyzers



Figure of Merit Magnetic Sector Quadrupole TOF ICR
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Types of Mass Analyzers – Sectors
(Magnetic/Electrostatic)
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Types of Mass Analyzers – Time-of-Flight (TOF)
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Types of Mass Analyzers – Quadrupole (Single Quad)
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Types of Mass Analyzers – Fourier Transform Ion 
Cyclotron Resonance (FTICR)
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Part IV – Tandem Mass Spectrometry



The Reference

Yost, R. A. and C. G. Enke (1979). "Triple quadrupole
mass spectrometry for direct mixture analysis and 
structure elucidation." Anal. Chem. 51(12): 1251A-
1252A, 1256A, 1258A, 1260A, 1262A. 



Rubinson, K. A.; Rubinson, J. F. Contemporary Instrumental Analysis; Prentice Hall: Upper Saddle River, 2000.



Triple Quadrupole Tandem Mass Spectrometer

• Particularly simple and efficient approach to 
selecting ion fragments.

• Fragmentation caused by Collision-induced 
dissociation (CID).



A scale drawing of the triple quadrupole spectrometer 
constructed at Michigan State University.



Modes of Operation

1. Normal Mass Spectrometry 
• 2nd and 3rd quadrupoles in RF-only mode

2. Scan for fragments of parent ion
• 1st quadrupole select specific ion while 3rd quadrupole scans for 

fragments

3. Fragment Ion Measurement
• 1st quadrupole select specific ion while 3rd quadrupole measures a 

specific fragment ion

4. Fragment Reaction

5. Specific Neutral Mass Loss
• Scanning both mass filters with a fixed difference in mass (example 

following)
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Mixture Analysis

Example: solution containing 3-heptanone, n-
heptanal, n-octane, cyclohexane, and 2-
pentanone all in equal concentrations.

114 g/mol114 g/mol

114 g/mol 84 g/mol



Mixture Spectrum after fragmentation

Fragmentation Reference Spectra



Structure Elucidation

Example: Same molar weight but they have a 
difference fragmentation spectra thus we 
can tell them apart using triple quadrupole 
mass spectroscopy.



Part V – Applications



Accurate Mass
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1. Draw the mass spectra you expect to observe for benzyl alcohol if you analyze it to 
different ways:
a. Using an EI source with a quadrupole mass analyzer
b. Using an ESI source with a TOF mass analyzer



Ambient Ionization Methods
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