Introduction to UCL Chemistry Mass Spectrometry Facility



A mass spectrometer (MS) is an analytical instrument that produces a beam of gas phase
ions from sample (analytes), sorts the resulting mixture of ions according to m/z ratios
using electrical or magnetic fields (or combination), and provides analog or digital output
signals (peaks) from which the m/z ratio and the intensity (abundance) of each detected
jonic species may be determined.

A mass spectrometer can only analyse IONS






Accela LC —LTQ mass spectrometer Waters LCT Premier Q-TOF mass spectrometer

Agilent LC- 6510 Q-TOF mass spectrometer
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olecules.

The choice of ibnisation is determined by the polarity of the analyte m

Mass ranges for the different ionisation methods. El is selected for structural determination, whereas
ESI and MALDI are used for molecules above 1,000 Da.



A mass spectrum is a graphical representation of the
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Energy is added to molecules during ionisation. The distribution of the energy may result in the breaking of chemical bonds
and, consequently, in fragment ion formation. The fragmentation may be so extensive that no molecular ion is observed.

The form of the molecular ion depends on the mode of ionisation and can include [M]*, [M+H]* and other ions, e.g.,
[M+Na]*.

The base peak represents the most stable ion resulting from the ionisation process and is the most abundant peak in the
spectrum. The intensities of all other are normalised with respect to the base peak.

lons, normally of lesser intensities and to the right of each molecular/fragment ion generally represent isotopic species.
Typically, but not always, isotope ions reflect the presence of carbon-13 (13C).



The atoms of elements are composed of protons, electrons and neutrons. An element is defined by the
number of protons present in the nucleus. However, the number of neutrons may vary over a small range,
yielding products known as isotopes.

Carbon has three isotopes incorporating six, seven or eight neutrons yielding 12C, 13C
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x10 4 +ESI Scan (rt: 1.373 min) Frag=175.0V Tag_01.d
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lonisation mode and

S1494 Electrospray ionisation (+) mode -

S1494 9 (0.317) pray (+) polarity 1: TOF MS'ES+
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lonisation mode and

polarity l
S1494
S1494 (0.036) 1: TOF MS ES+
100 2411 T 8.04e12
Type of mass analyser
theoretical
2
242.1243.1
0 I
S1494 10 (0.345) 1: TOF MS ES+
100 241.0 9.42e3
experimental IorI counts
I
242.0243.0
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