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GCMS enjoys wide usage in
Environmental laboratories

Volatiles
524
624
8260

Semi-Volatiles
525
625
8270



A GC separates components in a
mixture




The GC detector identifies by retention
time and functional group
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Dual column for confirmation or analysis by
different detectors helps with GC confirmation
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GCMS separates, identifies, and quantifies
components in complex mixtures.
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Gas Chromatograph: separation on a
capillary column, identification by RT, and
quantitation

Mass Spectrometer: positive identification
by matching to a library



Quadrupole Mass Spectrometer
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Entire mass spectrometer is under high vacuum




El busts molecules into fragments
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The single Quadrupole separates based on m/z
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The GCMS integrates by m/z at retention time
and provides spectral data

Signal Intensity




Detected peaks are confirmed for positive
identification
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The mass spectra is the fragmentation m/z

that elutes at that time caffeine
MASS SPECTRUM
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SIM mode allows only one m/z increasing
signal to noise
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lons of same mass can co-elute interfering in

SIM mode

m/z

1290.00

151

15.2

15.3




A triple Quadrupole adds a collision cell and
another quadrupole

Q1:Quadrupole

— )
lon lon
Source Optics Detector
)
Q1:Quadrupole Q3:Quadrupole
— —
— — i
Source Optics Detector
—— | | —e

Q2:Collision Cell




A Collision Cell takes a fragment and
busts it further
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The additional quadrupole makes detection
more selective, eliminating interference

m/z m/z -x




Advantages of Triple Quad (MRM)
over Single Quad (SIM)
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Triple Quad is ideal for GCMS analysis in
complex matrices where SIM is problematic
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SIM and MRM data showing better detection
and selectivity by MRM
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Data showing better results by TQ MRM
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There is a need to modify and validate
Methods to allow Triple Quadrupole GCMS
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Methods can retain full scan capability and add
MRM for greater selectivity and sensitivity
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Triple Quads enable the analysis of hundreds of
compounds in a single run (the purpose of GCMS)
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The triple quad can operate in single quad mode,
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The triple Quadrupole is a very minimal
modification to existing methods
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Comparison of the various GCMS techniques
discussed

GCMS GCMS

Scan SIM

Selective low medium high very high

Sensitive medium low high very high

DAl low high low ow
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Thank You, for more information
contact me

wclipps@shimadzu.com




