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Introduction and Methods

Gas chromatography of semivolative compounds continues to be limited by the activity of residual
silanols on the surface of fused silica capillaries, which allow adsorption, resulting in peak distortion
and reduced sensitivity - especially when considering acidic and basic analytes at trace levels..
Column deactivation plays a central role in eliminating these active sites and ensuring stable
adhesion of the stationary phase. However, incomplete or unstable deactivation can accelerate
thermal degradation of the phase, reducing long-term chromatographic performance. This study
examines an advanced deactivation system designed to balance the performance of acidic, basic,
and neutral compounds, improve column robustness under thermal stress, and support consolidated
GC-MS/MS workflows for complex analyte lists.

Low-level Calibration for Sensitive Instruments

Methods: Sixty-three challenging acidic, basic, and neutral compounds were calibrated according to
EPA method 8270E by GC-MS/MS at 0.5-5000 ppb. Linear (no-weighting) calibrations were fit to each
compound to compare linearity at low levels. Peak symmetry was evaluated at 50 ppb, which served
as a mid-range calibration point for most compounds. Linearity and peak shape were assessed on
four additional 5-type (silarylene) columns, and linearity parameters (R?, RRF and RSD) were
assessed for each column. A suite of >150 semivolatiles (with surrogates and internal standards) was
assessed on the RMX-5Sil MS to demonstrate peak shape and clarity at low-pg amounts on column
to demonstrate versatility of the RMX-5Sil MS surface for challenging compounds.

Deactivation technology influences peak shape of acidic and basic compounds,
traditionally favouring performance of acids. Improved technology allows for balance
between acidic and basic compounds.

21 Acids

Multiple GC columns manufactured with a novel deactivation, and evaluated through controlled
quality-control (QC) tests and targeted stress studies. Lot-to-lot consistency was assessed using QC
probe compounds sensitive to silanol activity. Columns were subjected to 15 thermal-stress cycles at
330°C with extended high-temperature holds to accelerate phase deterioration. Peak shape,
symmetry, and retention drift were monitored before and after stress cycling. In addition, 63 acidic,
basic, and neutral compounds were calibrated according to EPA 8270E criteria (0.5-5000 ppb) to
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Figure 6: GC-MS/MS of over 150 semivolatiles (10 pg on column) comprised of acidic, basic, and
neutral compounds with a variety of functionalities.

Figure 2: (Top) Peak shape of acidic (left) and basic (right) analytes before and after thermal stress
cycling, with changes in peak symmetry monitored throughout stress cycling (bottom).
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