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This paper conducts qualitative and semi - 
quantitative analysis of complex GC/Q-TOF sample 
data by using high-resolution, accurate-mass gas 
chromatography/quadrupole time-of-flight mass 
spectrometry (GC/Q-TOF), an accurate mass spectral 
library of environmental pollutants specifically created 
for emerging pollutant screening, and analytical 
software with a screening process platform. Actual 
environmental water samples are used to verify the 
sensitivity, accuracy, and spiked recovery rate of the 
solution. All results confirm that this solution is 
simple, stable, and effective, providing technical 
support for emerging pollutant screening.

Introduction Experimental

Instrument Analysis

The samples were analyzed by Agilent 8890 GC and 
7250 high resolution accurate mass GC/Q-TOF 
system, It was configurated with a mid-column 
backflush setup (Figure 1). A 55.5 - min retention time  
locked GC oven temperature program is utilized which 
is listed in Table 1. The key mass spectrometry 
parameters of the GC/Q-TOF are as follows: It 
operates in the Electron Ionization (EI) mode with an 
energy of 70 electron volts, conducts detection in the 
time-of-flight scan mode within a mass-to-charge 
ratio range of 50 - 1000. The spectral acquisition rate 
is 5 Hz, and both the interface temperature and the 
source temperature are set at 280 °C. Data analysis is 
performed with the assistance of MassHunter data 
analysis software. The high-resolution accurate mass 
spectral library employed in the screening process is 
independently created by the laboratory.

Experimental

Sample Preparation

The pretreatment of environmental water samples 
entails the extraction of organic substances via an 
optimized liquid-liquid extraction solvent. This 
procedure can be performed either manually or 
automatically using the PAL3 RTC automated 
processing platform. Following this, data acquisition 
is carried out using the Agilent 7250 GC/Q-TOF 
instrument platform.

Figure 1. 7250 GC/Q-TOF system and hardware setup

GC and MS Conditions Value

Column (2 ea.)
HP-5MS UI, 15 m, 0.25 mm ID,0.25 

μm film

Inlet MMI,4-mm UI liner with wool

Injection
1µL by automatically in splitless mode 
5µL by manually in solvent vent mode

Injection temperature 280 °C

Inlet flow (column 1) ~ 1.0 mL/min

PUU flow (column 2) column 1 flow + 0.2 mL/min

Oven program

60 °C for 1 min
40°C/min to 120°C,0 min
5°C/min to 310°C,15 min

Backflushing conditions
5 min (Post-run),310 °C(Oven)

45psi (Aux EPC),2 psi (Inlet)

Transfer line temperature 280°C

Ion source EI, 70 eV

Ion source temperature 280°C 

Quadrupole temperature 150 °C

Spectral Acquisition 50-1000 m/z, 5 spectra/sec

Table 1. GC-Q/TOF Operational Conditions.

Data Analysis

• The  data processing used Agilent Masshunter data 
analysis software, including Suremass.

• The target screening of new pollutants was based on 
an independently created by the laboratory GC/Q-TOF 
PCDL library1.
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Results and Discussion
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Results of Compound Screening and Semi-Quantification 

Analysis by GC/Q-TOF provided high-efficiency screening of new pollutants. An accurate mass pesticides library (Figure 
2) was employed to perform targeted screening using a tool to search by principle ions of each compound with the 
identified hits verified via mass accuracy, S/N, library match factor, RT match and coelution score. After rapid and 
efficient screening, Agilent's MassHunter quantitative software can be used to conduct semi - quantitative analysis on the 
positive results of the samples(Figure 3), meeting the qualitative and quantitative analysis needs of different operators.

Figure 2. List of compound distribution in the  new pollutant PCDL

Sample Screening 

Targeted screening was set up to automatically extract six 
ions per new pollutants from the PCDL, and to require at 
least two of these to produce EICs with a coelution score 
≥75 and an S/N ≥ 3. If a compound passing these 
requirements had an RT within ±0.1 minutes, it was 
considered identified. this workflow is very simple and 
efficient. The complex data collected by GC/Q-TOF can be 
directly imported into the Masshunter screening process 
software to achieve automatic spectral library retrieval, 
generation of screening reports, and generation of semi - 
quantitative reports. In this paper, actual water samples 
were collected from two different areas, namely rivers near 
farmland and ordinary surface water. Using this screening 
process, trace amounts of new pollutant compounds were 
detected in both cases (Figure 5).

Method Sensitivity and Stability Validation

To verify the reliability of the method, experiments for 
verifying sensitivity, stability, and spiked recovery of 
actual samples were designed. In terms of sensitivity 
and stability, this scheme can achieve five consecutive 
repeated injections at trace concentrations of 0.1 µg/L 
and 0.5 µg/L, with the data stability reaching RSD% < 
10%. Regarding the spiked recovery of actual samples, 
for the automated pretreatment scheme, solvent 
standards were used to prepare reference substances, 
and the calculated recovery rates of samples spiked at a 
concentration of 5 µg/L were in the range of 84.4% - 
151.7%. For the manual scheme, matrix - spiked 
reference substances were used to calculate the 
recovery rates of 5 µg/L spiked samples, which were in 
the range of 91.6% - 137% (Figure 4).
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The recovery results obtained after spiking at a level of 5 µg/L for the two pretreatment schemes respectively, 
as well as the stability results of five parallel samples

Manual automated

Figure 3. Overview of the New Contaminants PCDL Database

Figure 4. The recovery results obtained after spiking at a level of 5 µg/L for the two pretreatment schemes respectively



This information is subject to change without notice.

DE-006381

© Agilent Technologies, Inc. 2025
Published in USA, May 15, 2025

https://www.agilent.com/en/promotions/asms

• Based on the currently collected list of new pollutants, a 
truly meaningful new pollutant PCDL high-resolution 
spectral library has been created.

• This work demonstrated a total workflow for targeted 
screening and semi-quantification in real water sample.

• The confidence in identification of new pollutants was 
enhanced by stable RT and excellent mass accuracy as 
a result of using an RTL backflush method and high-
resolution accurate mass measurement.

Results and Discussion

Conclusions
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Figure 6. semi-quantitative screening analysis report can show
the semi-quantitative results

Figure 5. Based on the PCDL quantitative screening process, pollutants such as PCBs (Polychlorinated Biphenyls), PAHs (Polycyclic 
Aromatic Hydrocarbons), organophosphates, UV absorbers, and plasticizers were detected in a certain surface water.

Semi-Quantification Result 

In response to the current requirement of sometimes 
needing to issue semi-quantitative analysis reports for 
screening analysis, this method also explored the results 
of automatically generating semi-quantitative analysis 
reports using software. By using the setting of inherited 
calibration reference standards available in the 
Masshunter software, all other compounds were treated 
as inherited targets of the three target substances (PAH) 
for semi-quantitative concentration calculation. Finally, 
combined with the customized screening semi-
quantitative analysis report template of the software, the 
semi-quantitative results of samples can be presented in 
the form of a classic report (Figure 6).
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