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First GC-IRMS in Korea and Its Application Fields
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Compound-specific isotope analysis (CSIA) by isotope ratio mass spectrometer (IRMS) interfaced with gas chro-
matography (GC) is a state of the art analytical technique for stable isotopes in earth sciences, environmental sci-
ences and forensics. Since early 1990s, GC-IRMS has been widely used to investigate the authenticity of food in
forensic science and to trace the sources of organic contaminants in environmental science. In Korea, a GC-IRMS
was firstly installed at the Korea Basic Science Institute (KBSI) in early 2005. In this study, we introduce the GC-
IRMS of the KBSI shortly to stimulate various isotope-related researches of Korea, and report preliminary CSIA
results for BTEX of different manufacturers.
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Fig. 1. Scheme of GC-IRMS system. Gas phase generated by using either purge & trap or auto sampler leads to capillary
column of GC interfaced with combustion furnace, and then combusted sample is injected into IRMS.
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Table 1. Carbon isotopic compositions of BTEX obtained from several manufacturers. All data represent average values.

Manuf. Compounds
acturer- Benzene Toluene Ethylbenzene p, m-xylene o-xylene Injection
(%a) (%n) (%o) (%o) (%o) method
Aldrich -28.59+0.10 -25.6210.10 -27.16£0.10 A8 (n°=T7)
-26.70+0.10 -26.35£0.12 -28.02+0.28 P&T® (n=2)
TCI -25.66+0.05 -25.24+0.04 -25.52+0.07 -26.11+0.04 -25.71+0.06 AS (n=7)
-23.9210.05 -25.21+0.01 -25.67+0.02 -26.14+0.04 -25.58+0.01 P&T (n=2)
Alfa -28.41+0.07 -26.2710.11 -27.14+0.05 AS (n=7)
-26.23+0.01 -26.26 ] -27.09+0.06 P&T (n=2)
Merck -24.90+0.08 -23.11+0.05 -26.90+0.07 -27.0520.03 -26.96+0.07 AS (n=7)
-23.44+0.01 -23.17+0.01 -26.74+0.02 -26.92+0.02 -26.69+0.02 P&T (n=2)
"A.S: auto sampler, "P&T: Purge and Trap, °n: number of analysis
TCI Reference CO, Reference CO,
1 041 1273
(p, m)-xylene
Benzene Toluene Ethylbenzene 9.28 o-xylene
5.08 6/-5\6 9. 1020
'{'7_'_' T T T T T rrrrTTTT T T T T 1 T T T T TTTE
Merck Reference CO, Reference CO,
1 38 (p, m)-xylene 123
Benzene Toluene Ethylbenzene 928 o-xylene
505 6]5\5 Y QM 1?19
T 00 T 500 600 700 800 | 900 | 1000 | 1100 | 1200 | 1300

Fig. 2. GC-IRMS chromatography of BTEX produced by different manufacturers.
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Fig. 3. Carbon isotopic compositions of BTEX produced by different manufacturers.
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