Analysis of Petroleum Products using Comprehensive Two-Dimensional Gas Chroma
(GCxGC) with Both Time of Flight MS and Flame lonization Detectors

Christina N. Kelly, Jonathan D. Byer, David E. Alonso, Lorne E. Fell, Joseph E. Binkley | LECO Corporation, St. Joseph, Ml

Comprehensive Two-Dimensional Gas Chromatography (GCxGC) has proven to be an extremely valuable

analytical technigue for the petroleum industry due to its abillity fo substantially increase the chromatographic MS Analyte PV Peak True - sample "*2D Diesel MS_3", peak 69, at 569 , 1.285 sec , sec
oeak capacity beyond that of fraditional single-dimension gas chromatography. Pairing GCxGC with Time-of- N Similarity 105
flight Mass Spectrometry (TOFMS) provides unsurpassed characterization capabilities due to the separation Benzene, 1,2,3- 1-methyl- | | poPrihdlene 1’2’3'T"mheLhyl'benzene S | e
oower of GCxGC and the ability of TOFMS to provide rich data to deconvolution algorithms, which help unravel 2 Trimethyl - Naphthalene | , M'\::plf °h‘:;‘el zgz |
. erpe . . oo . . . = -Methylnaphthalene §
the complexity of difficult petroleum matrices. Petrochemical labs also often utilize flame ionization detectors - ﬂ | |‘ | Maihyinanhihalens 840 500
(FID) for GCxGC fo provide quantitafive results via area percent calculafions. % " | " '“ | e —— S 39 51 = 77 oy 120
| ' | . Decane 942 1 alil,. ”H ol .“w”. .”J|| i it
| | * | “'l Ill,l | Trlacon-l-qne \\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\
, ' | |,||“ l' 'l * ‘ml'l wil W “ ‘ 1-Octanol 930 40 60 80 100 120
: : : : : | ] '“" Al | # Und 941 Library Hit - simiarity 953, "Benzene, 1,2,3-trimethyl-"
Several possible configurations have been tested to develop a workflow which would allow either subsequent or Al S ' rer
simultaneous acquisitions of GCxGC TOFMS and FID data on the same GCxGC instrument. 60: S 1604 210: Nonanal 73] . 105
Rxi ‘:|h1*= Phenol, 2,6-dimethyl- 941 1000 |
- S Hexanoic acid, 2-ethyl- 868
nietd 2,6-Xylidine 928 |
, R 120
Methyl Decanoate 907 500 ]
. Methyl Undecanoate 901 f /7 91
SUbsequeni InIeCflons . g DiCYCtheXYIGmine 903 : \ \ Tt ‘l r T ||II \ f" Ilwlw ——-H |||' \ """||' — "ll l'\ \ '|'|'| IT T T
Uneven Analy’re Spl” o Methyl Dodecanoate 905 60 80 100 120

Rxi-17!

Similarity: The table above shows the excellent average similarity scores of analytes of
1cross all configurations, which allow for confident identification of MS peaks.
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