Detection of VOCs by Agilent 8697 Headspace with 7010D GC/MS/MS
Using Hydrogen Carrier Gas

Erinn O'Neill" and Alexis Willey!
Agilent Technologies Inc., Wilmington, Delaware, USA

ASMS 2025
TP-###

- Agilent

Trusted Answers

Introduction

Volatile organic compounds (VOCs) are present in the
environment and can alter the chemistry of the
atmosphere. Current methods for analyzing these
compounds use gas chromatography with a single
quadrupole detector and the sample is introduced
using a purge and trap'. With a triple quadrupole mass
spectrometer (GC/TQ) as a detector, we can acquire
in dynamic MRM (dMRM) mode which enables lower
detection levels by minimizing interference from co-
eluting compounds. Along with this TQ detector, we
employed headspace as our sample introduction
method and hydrogen carrier gas.
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Experimental

Standard mixtures containing VOCs were prepared at
0.05-200 ppb in water to a final volume of 10 mL with
5 g sodium sulfate present to decrease the partition
coefficient and thus improve sensitivity. Internal
standard was spiked into each vial at a final
concentration of 10 ppb. Matrix spikes were prepared
using an artificial wastewater mimic containing salt,
flour, kaolin, beer, and Triton X-100. Standards and
matrix spikes were injected from the headspace into a
split/splitless inlet (SSL) in pulsed split mode witha 1
mm direct liner. A 20 m x 180 pm x 1 um DB-624
column was used with a constant flow rate of 0.6
mL/min of hydrogen. Data was acquired in dMRM
mode at 6 cycles per second with a gain of 5. The
method contained 293 MRM transitions across 119
MRM groups. All 72 analytes elute in less than seven
minutes, making this a fast method while maintaining
good resolution.
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Results and Discussion

Most compounds are detected at 0.05 ppb.

Under our method conditions, 64 compounds are detected at 0.05 ppb with a signal to noise ratio greater than 3. Of the
72 compounds analyzed, and 51 compounds calibrate over the full 0.05-200 ppb range, with another 9 calibrating from
0.1-200 ppb, 4 calibrating 0.2-200 ppb, and the final 8 calibrating 0.5-200 ppb. Average RF curve fits were prioritized, and

45 compounds had an Avg RF RSD less than 20%. Linear and quadratic fits were used when applicable where R? was
greater than 0.99 and accuracies were +/- 30%.
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and calibration curves for several VOC compounds.

Results and Discussion

All VOC gases calibrated more than 2 orders of
magnitude.

Early eluting VOC gases co-elute with water, resulting in
distorted peak shapes. By running in dMRM mode, some
of this distortion can be reduced, but not fully eliminated
We observed that at low ppb concentrations, vinyl
chloride and bromomethane exhibit better peak shape
with hydrogen carrier gas than with helium, but
chloromethane peak shape is slightly better with helium
carrier. Even though some of the gases exhibit distorted
peak shapes at low levels, all six gases still calibrated
over a range spanning at least 2.5 orders of magnitude.

matrix spikes maintail itivity and
reproducibility.
Eight replicate matrix spikes were prepared in artificial
wastewater for each of the following levels: 0.05 ppb, 0.5
ppb, and 50 ppb. For compounds that calibrated down to
0.05 ppb, the average response RSD value at 0.05 ppb
was 19.8 and the average concentration RSD was 15.9.
The average concentration RSD for the 50 ppb replicates
was 12.2 and the average response RSD was 14.9. The
addition of matrix did not appear to negatively impact
peak shape, sensitivity, or reproducibility.
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