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The shift toward increasing use of heavy crude olls in the petroleum industry makes it necessary
for the capabillities of instrumental analysis to follow suit. Determination of the range of
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Table 1: The table above shows the 15t and 2"d dimension retention times (R.T.)

of selected n-alkane compounds throughout the chromatogram, which can
be used in future work as retention indices. *Note: longer retention on the
secondary column caused wrap-around effects for these peaks which could
not be avoided due to the upper temperature limits of the GC columns.

Capillary Column

Figure 1. (a) A schematic model of LECO’s Dual Stage Thermal Modulator is shown with (b) an illustrated representation of the
principles of thermal modulation. The cold jet cyrofocuses analytes on the column, trapping them in a narrow band, while the hot
jet releases them, “reinjecting” onto the second column.

The LECO Dual Stage Quad Jet Thermal modulator Is

Gas Chromatograph , , capable of trapping and refocusing n-alkanes up to at
Injection 1uL, Split 20:1 or Splitless @ 380 °C . C. . .
. . least C86, with limitations set by the maximum column
Carrier Gas He @ 2.0 mL/min, Corrected Constant Flow 5
Column Primary: ZB-35HT, 30 m x 0.25 mm i.d. x 0.25 ym temperature of 400°C. Because performance was
Secondary: ZB-5HT 0.6 m x 0.25 mm i.d. x 0.10 um — ; consistent with both early and late-eluting compounds,
. . . TUA0E0 : : : . :
Temperature Program 1 min at 50 °C, ramped 10 °C/min to 400 °C, held 200 min ZB-35HT T with proportionally thin second-dimension peaks seen for
Secondary oven +5 °C relative to Primary oven, Modulator +15 °C relative to Secondary oven _ :
Modulation MP=1s @ 0-2100s, MP=3s @ 2100-3300s, MP=6bs @ 3300-5046s, MP=12s @ 5046-End Figure 3: (a) Sections of the GCxGC chromatogram are shown for the C16, C40, and C80 peaks, with a zoom into one modulated slice of each peak. b_Oth’ GCXGC-TOFMS Proves to be a S_yStem suitable tor
- - - (b) 3D View showing GCxGC Acquisition of 1:1 mix of Polywax 500:PolyWax 655 standards in toluene with reconstructed 1D trace shown in white. ﬂlgh-temperature petroleum anaIyS|s for C84 and
Mass Speciromefer | LECO Pegasus 4D-C - -
e T peyond. Further work remains for the evaluation of other
lon Source Temperature 300 °C P - & f\?gh-tem perature column sets gn_d different Clas§es of
Mass Range (m/z) 35 to 650 (\— m nigh-temperature compounds within complex matrices.
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Acquisition Rate 1D: 10 spectra/s; GCxGC: 200 spectra/s ,V J
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