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The Applications and Perspective of Stable Isotope
Ratio Mass Spectrometer on Forensic Science
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Isotope ratio mass spectrometer (IRMS) is a powerful analytical instrument applied on many fields like geology,
oceanography, environmental changes, environmental pollution, medical science, drug testing, agriculture, ecology
and forensic science. We introduce the theory and operational modes of IRMS in this article, including the sampling
interface: dual inlet and continuous flow, and the options: EA, TC EA, GC, HPLC, gas bench and preconcentration,
and the mass spectrometer: ion source, mass analyzer and detector. We also discuss IRMS applications on forensic
science.
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Element Isotope Relzitve
P abundance (%)
1
H 99.984
Hydrogen (H) 2 0.0156
12
C 98.892
Carbon (C) 3¢ 1108
. 4N 99.635
Nitrogen (N) 15N 0.365
%0 99.759
Oxygen (O) 0 0.037
%0 0.204
328 95.02
333 0.76
Sulphur (S) g 4
36g 0.014
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Be/?c=0.0112372
30/1°0 = 0.0020671

Atmospheric nitrogen (AIR) N/MN =0.0036765
Vienna standard mean ocean | D/H (ZH/ 1H) =0.00015576

International standard

PeeDee Belemnite (PDB)

water (V-SMOW) 80/1%0 = 0.0020052
Canyon Diablo meterrite 34a A0

troilite (CDT) S/°°S =0.0450045
Standard mean ocean 37 351

chloride (SMOC) el =t
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a Autosampler
He j.f— O, injection
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Reduction furnace

Reference Gases
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* No fractionation
* Lowest memory
* No restrictions on organic

samples
He  Usable for selected inorganic
80 mL samples
* Referencing of each peak
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Autosampler Oxidation Reactor

He

CO, Separation Unit
Waste
L (mobile phase)

Isotope Ratio MS
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Removal Reference Gas
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HPLC Oxidation Acid/ AE
Reagent Catalyst
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Sample container

l Mg (CIO,), + Na OH

+ Vent km* Vent
He l(&ml PreCon side

Vent

Heilum supply
or split/splitless
|I” combustion injector
furnace

GC side
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