
Semi-volatile organic compounds (SVOCs) are a broad
class of environmentally significant contaminants of global
interest. These compounds are found on a variety of target
analyte lists in GCMS methods such as the USEPA 8270
and 525 methods and comparable methods elsewhere.
Although listed as targets that are appropriate for selected
ion monitoring (SIM) mode in GCMS analysis, scan mode
would provide the advantage of full scan spectra for
compound confirmation. In the past, however, method
detection limits (MDL) could not be reached using scan
mode. We report that the High Efficiency Source (HES)
represents a revolution in ion source design with greatly
enhanced sensitivity that can be exploited to produce scan
detection limits for SVOCs that were formerly only
approached by SIM.
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A 7890GC coupled to a 5977B GCMS with the High
Efficiency Source was operated in scan mode from 50 to
550 u (sampling = 4). Detector gain was set to 0.1. A 5%
phenyl phase GC column (DB-8270D column, 30 m x 0.25
mm i.d. x 0.5 µm) was used as is common in this analysis.
Ongoing experiments utilize smaller i.d. and thinner film
approaches. Standards were made in dichloromethane and
0.5 µL was injected, via 5 µL syringe, in pressure-pulsed
splitless mode into a double-taper liner.

Method

Clearly, compound detection in scan mode is now able to discern amounts previously attained only in SIM mode. This advantage 
allows several analytical strategies to be explored and applied. The “inject less and get more” approach means one can do split 
injections with accelerated run times if high concentration levels wish to be maintained. Injecting less sample would also put 
less matrix in the liner, column, etc. and allow the analyst to “get more” runs before servicing is required. The “prep less and 
save more” approach means processing less sample. This would save time and costs not only in prep but in solvent use and 
disposal. These dramatically lowered scan MDLs/IDLs also suggest that SIM IDLs will be enhanced and so a combination of 
both strategies is possible to result in the most time and cost effective analysis possible.

Inject Less or Collect Less Sample Due to Sub-pg MDLs

Batch view showing results for 2-flurobiphenyl (Window 1.) The NIST library match score is 88.6. Window 2. shows a metric plot
for 10 injections of pyrene, fluoranthene, phenanthrene, 4-bromophenyl ether, and azobenzene in a 5 ppb standard (2.5 pg
injected). Window 3. shows calibration results for 2-methylnaphthalene.

MDL (IDL) Determination
As can be seen in the table below, sub-picogram scan detection is common with a few compounds showing picogram levels due
primarily to lowered compound target ion response. Compound chromatography also played a role in some cases (e.g.,
benzo[b]&[k]fluoranthene).

The system acquired a ten point calibration curve using the
following concentrations; 5, 10, 20, 40, 50, 80, 100, 200, 500,
800, 1000 μg/L. Following the analytical curve the system
acquired eight replicate injections at the low point of the
curve to produce a MDL typical for an analytical laboratory.
Replicate injections of a 5 ng/mL standard were used to
determine an instrument detection limit (IDL) for each
compound, where IDL = t99% × (RSD/100 %) × amount
measured. In this case, IDL represents MDL due to the use
of non-extracted standards. Calibration was from 2.5 μg/L –
1000 μg/L.

GC Summary

Run time 25 min.
Oven Temperature
(Initial) 40°C Hold time 0.5 min.
Post run 40°C #1 Rate 10°C/min.
#1 Value 100°C #1 Hold Time 0 min.
#2 Rate 25°C/min. #2 Value 260°C
#2 Hold Time 0 min. #3 Rate 10°C/min.
#3 Value 280°C #3 Hold Time 0 min.
#4 Rate 25°C/min. #4 Value 320°C
#4 Hold Time 8.5 min.   

Agilent 5190-2293: 900 µL (splitless, single taper, ultra inert)

MS Parameters
 

Acquisition Mode Scan Normal or Fast Scanning Normal  
Solvent Delay 3.0 min. EM Setting Mode Gain 0.1
Trace Ion Detection On
[Scan Parameters]
Start Time 3.0 min.
Low Mass 50 High Mass 550
Threshold 75 A/D Samples 4
MS Source 350°C Maximum 350°C
MS Qual 180°C Maximum 200°C

Results

System stability demonstrated by injected standards

10 injections of 5 ppb 2-Methylnaphthalene (2.5 pg)

10 injections of 5 ppb 2-Fluorobiphenyl (2.5 pg)

Window 1.

Window 2.
Window 3.
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