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Improving deactivation technology Low-level detection and calibration of semivolatiles using GC-MS/MS

A recent advancement in gas chromatography (GC) column deactivation

balances chromatographic performance of acidic, basic and neutral analytes at trace Me.tho.ds: Six.ty-th.ree challer)ging acidic, basic, and neutral qomp_ounds were calibrated according to EPA method 8270E by_GC-I\/IS/MS at O._5-5000 ppb: Lin_ear (n_o-
level concentrations. Deactivation is a critical step in GC column manufacturing 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
that modifies the fused silica capillary surface activity to promote coating and for most com_pounds. Llnearlt_y anc_l peak_shape was assessgd on four additional 5-type (silarylene) columns, e_md linearity parameters (R2, RRF RSD) was assessed for each
adhesion. Residual surface silanols, which result from contamination or incomplete column. A suite of >150 semlvole)’glles (with surrogates and internal standard_s) was assessed on the RMX-5Sil MS to demonstrate peak shape and clarity at low-pg amounts
deactivation, adsorb acidic and basic compounds, Contributing to peak area loss or on column to demonstrate versatlllty of the RMX-5Sil MS surface for Challenglng compounds.
tailing. Deactivation procedures vary between products and manufacturers, with
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The role of deactivation in gas ch romatography anx & & vk & & aax & & 5 analyzed simultaneously by GC-MS/MS at only 10 pg on column.
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— Figure 1: Proportion (%) of challenging compounds that meet peak shape quality
RMX  1yiMax Deactivation criteria at 50ppb, on various GC columns.
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TriMax Technolo Figure 2: GC-MS/MS analysis of challenging acidic, basic, and neutral Figure 4: GC-MS/MS of over 150 semivolatiles (10 pg on column) comprised of acidic, basic, and neutral
gy compounds associated with EPA 8270E at decreasing amounts on column. compounds with a variety of functionalities.

3-Dimensional array of bonding, crosslinking, and deactivation that maximizes trace level reliability and inertness

Column lifetime and variabilit

A Lower instrument detection limits Methods: QC performance of multiple RMX-5Sil MS lots were evaluated and compared to demonstrate consistent performance throughout varying manufacturing conditions.
An RMX-5Sil MS column was then challenged with 15 thermal stress cycles wherein the column was heated to 330°C and held for four hours to expediate phase deterioration.

< > + Sharper peak shapes allow for low level accuracy and precision . .
ITPEr peak shap y P QC probes were monitored before and after each thermal stress cycle to track column performance over time.
Vv during calibration
Cleaner deactivation results in less variation during manufacturing. Complete deactivation leaves fewer free-silanols to catalyze phase
. QC probes sensitive to surface silanols show consistent responses degradation under thermal stress conditions. Peak shapes are consistent
Adapt to new instruments and methods across multiple manufacturing batches. and resilient throughout 15 thermal stress cycles.
 Reduce sample size and solvent use with alternative extraction o , ,
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Figure 5: QC test chromatograms from four RMX-5Sil MS columns manufactured in different Figure 6: (Top) Peak shape of acidic (left) and basic (right) analytes before and after thermal stress cycling,
batches to comprise varying conditions. with changes in peak symmetry monitored throughout stress cycling (bottom).
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