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Introduction

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.

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

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 lonization (El) 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

Table 1. GC-Q/TOF Operational Conditions.

_ HP-5MS U, 15 m, 0.25 mm ID,0.25
Column (2 ea. pm film

MMI,4-mm Ul liner with wool
_ 1L by automatically in splitless mode
Injection 5uL by manually in solvent vent mode

Injection temperature 280 °C

nlet flow (column 1 ~ 1.0 mL/min
PUU flow (column 2 column 1 flow + 0.2 mL/min

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

5 min (Post-run),310 °C(Oven)
45psi (Aux EPC),2 psi (Inlet)

Oven program

Backflushing conditions

280°C
El, 70 eV
280°C
150 °C

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

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 library?.



Results and Discussion

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.

List of compound distribution in the new pollutant PCDL database

H PBBs
m PCDD/Fs

PEERY RS
2%9%;, PCBs
7%
PBDEs
0,
5L/E:Ms
4% HLCMs

B PCNs

bpically labeled = PCBs

compounds
2%

H PBDEs

OPEs m OPEs
8%

uv

NEFR

muv
H PHCZ

S EPA 8270 SV
35% XPAFHe m NBFRs

"JP/
other AHJ“:R&FE& s

0
29%° m APAHs

H XPAHs

m NPAHs

Retention Retention

Name Formula Mass Time Index CAS Description
Chlordane-cis {a-Chlordan) C10H6CIB 40579777 22555 2140 5103-71-9 -5, FHa)
Butachlor (Machete) CI7H26CINOZ 31116521 22.703 2149 23184669 TR
Nonachlordrans C10H5CIS 4397588 22743 2151 39765805 EEAS
Fenamiphos C13H2ZNO3PS  303.1058 22978 2164 22224926 FLR
Prothiofos C11H15C1202P52 34396281 23191 2176 34643464 i
Isoprothiolane C12H180452 290.06465 23.249 2179 50512-35-1 faER
Profencfos C11H15BCIO3PS 37193514 23308 2183 41198-08-7 IR
Barban C11HSCI2NO2  257.00103 23.391 2188 101279 HERESHER
Dieldrin C12H8CIE0 377.87063 23391 2188 60571 TREFI
3,3 4-Trichlorobiphenyl_35# C1ZHTCI3 25596133 19.7009 1983 37680696 PCB-IS HEEE
pp-DDE C14H8CI4 315.93801 23418 2189 72-559 4 4R
Pretilachlor CI17H26CINO2 31116521 23447 2191 51218496 ARk
0p-DDD C14H10C14 317.95366 23713 2206 53190 24
3-Amino-Sethylcabazole C14H14N2 2101157 23822 2212 132:321 TEEEN-Z B
Nitrofen C1ZHTCI2NO3 2829803 24.168 2233 1836755 FRER
Endin C12H8CIED 377.87063 24.168 2233 72208 FIREFI
Benzenamine, N, N-dimethyl-4-phenylazo)- C14H15N3 225.1266 24199 2235 80-11-7 WP EEEER
Aramite(]) C15H23C1045 334.10056 23238 2213 140-57-8 ERs]
Aramite(|l) C15H23CI045 334,10056 24.215 223% 140-57-8 B e ]
B-Endosuifan CIHECIB03S 40381688 24523 2254 33213659 pERR
Chlorobenzilate C16H14C1203 3240320 24,618 2260 510-15-6 ZASARES/ 2 BT
24 5-Trichlorobiphenyl_31# CiZH7CI3 25596133 17.7249 1880 16606-02-3 PCEI SEE®E

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.T 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).

Figure 3. Overview of the New Contaminants PCDL Database
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 ug/L
and 0.5 pg/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 ug/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 ug/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 ug/L for the two pretreatment schemes respectively,
as well as the stability results of five parallel samples
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Figure 4. The recovery results obtained after spiking at a level of 5 pg/L for the two pretreatment schemes respectively




Results and Discussion

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.
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(] p.p'-DDE 72-55-9 C14H8Cl4 23.412 0.012 81.4 245,9998 -2.6576 4 1117.8 350.5
(] 1-Methylflucranthene 25889-00-5 Ci7H12 23.884 0.037 99.7 215.0855 -3.4351 4 14807.7 2300.2
(] Fetene 483-65-8 CisH18 23.991 0.019 90,4 219.1168 -1.6021 3 5639.0 16859.5
(| Pyrene, 1-methyl- 2381-21-7 C17H12 24.829 0.026 91.3 216.0934 -4.2160 4 9158.0 2704.4
(] DHP [ Dihexyl phthalate (DHXP) (DnHP) B84-75-3 C20H3004 26.206 0.066 80.5 149.0233 -3.9242 3 17458.5 57977
(] BBP / Benzyl butyl phthalate (Butylbenzylphthalate) B85-68-7 Cl19H2004 26.200 0.011 95.9 149.0233 -3.9242 4 17602.0 5811.8
(] DEHA / Di(2-ethylhexyl) adipate 103-23-1 C22H4204 26.960 0.003 98.8 129.0546 -3.0967 4 48002.4 16905.7
(] Piperonyl butoxide 51-03-6 C19H3005 27.190 0.017 B88.4 176.0832 -1.9740 3 3648.6 1260.3
(] Benz[alanthracene 56-55-3 claH12 27.805 0.020 98.0 228.0034 -3.5313 4 B8008.5 2265.7
(] Chrysene 218-01-9 CisH12 27.971 0.021 98.6 228.0934 -3.4724 3 36101.8 B8946.3
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(] Benzo[blfluoranthene 205-99-2 C20H12 32.530 0.022 99.2 2520934 -3.2236 4 12919.1 2000.2
(] Tris(2,4-di-tert-butylphenyl) phosphate 95906-11-9 C42HG304P 43.631 0.058 99.4 0474224 -2.5643 4 51684.5 10966.3
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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).

GC/Q-TOFfR &R & e
Sample Name A sample Matrix spSppb # of Hits 31
Statu Compound CAS# Formula RT/min RT/min Area Height Final Units Lib Mass _ # of
s Conc. Match Accuracy Verified
Score (PPM Tons
= Acenaphthene. 83-32-9 C12H10 10,137 0.005 683541 258443 4.8633 ng/ml 99.8 153.0699 -1.69 4
= pyrene 129-00-0 C16H10 22175 0.005 1252427 347907 8.2978 ng/ml 99.1  202.0777 126 4
~"Benzo[alpyrene 50-32-8 C20H12 33817 0.003 680707 97954 72.2926 ng/ml 99.8  252.0934 239 4
Statu Compound CAS# Formula RT/min RT/min Area Height Final Units Lib Mass _ # of
s Conc. Matcl Accuracy Verified
Score U’PM‘ Tons
= Hexachlorobutadiene  87-68-3 C4cl6. 5.820 0.005 26901 9622 —0.1914 ng/ml 99.9 224.8408 -3.01 4
+ - 91-58-7 C10H7CI 8.198 0.001 738558 287299 5.2547 nag/ml 99.4 162.0231 -0.72 4
Chloronaphthalene 2#
_2-Chloronaphthalene  91-58-7 C10H7CI 8198 0005 738015 287243 52508 ng/ml 99.2 1620231 072 4
EH C 319-84-6 C6HECI6 14.203  0.009 133340 44531 —0.9487 ng/ml 99.9 1820344 -1.45 4
+ 118-74-1 C6Cl6 14.550  0.001 446883 152238 3.1795 na/ml 008 283.8096 026 4
+ 319-85-7 C6HBCI6 15338 0.008 122828 40414 0.8739 ng/ml 99.9 1829344 08 4
+ 115-96-8 C6H12CI304P 15530  0.005 45448 13074 0.3234 ng/ml 07.5  248.9845 061 4
+ 58-89-9 CoH6Cle 15560 0,001 132349 43927 0,9416 ng/ml 994 180.9373 149 4
ek 85-01-8 C14H10 15.896  0.000 1191643 383778 _ 8.4783 na/ml 99.3 178.0777 -0.57 4
+ 319-86-8 C6HECl6 16,501 0.007 87911 28479 _ 0.5824 ng/ml 99.4  180.9373 184 4
+ 7012-37-5 C12H7C13 17762 0.005 485843 156513 3.2189 ng/ml 99.9 2559608 078 4
+ 2528-36-1 C14H2304P  17.838 0.002 111576 33001 0.7392 na/ml 053 175.0155 240 4
ter
+ rans (y-  5103-74-2 C10H6CI8 22002 0.000 164388 51719 1.0891 ng/ml 99.9  372.8254 039 4
+ 37680-73-2 C12H5CI5 22354 0.001 301065 98409 1.9947 ng/ml 100.0  325.8799 046 4
+ 5103-71-9 C10H6CI8 22570 0.004 142741 46055 0.9457 ng/ml 99.9  372.8254 073 4
+ 72-20-8 C12HBCIG0 24183 0.000 42793 12767 0.2835 ng/ml 99.9  262.8564 275 4
+ 74472-37-0 C12H5CI5 25034 0.005 351620 104173 2.3207 na/ml 00.0 3258799 066 4
+ 789-02-6 C14HICIS 25061 0,001 149773 46315 0,9923 ng/m | 98.8  235.0076 240 4
+ 1031-07-8 COH6CI604S 26,005  0.013 18221 5345 0.1207 na/ml 003 271.8096 403 4
+ 50-29-3 C14HaClS 26,295 0.005 106953 34401 0.7086 ng/ml 97.4 2350076 ;163 4
+ 3 3846-71-7 C20H25N30 28370 0.000 283203 77554 30.0768 ng/ml 99.1  308.1758 092 4
+ 2385-85-5 €10C112 29,657 0,001 234855 70603 24,9421 na/ml 99.9  271.8096 105 4
39635-31-9 C12H3CI7 30.827 0.003 203719 50871 21.6354 ng/ml 99.9  393.8020 073 4
Dage ol fed b 23000004703 2025}

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

» 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.

References

"Wong, L., Black, G, Young, T., Nieto, S. Accurate Mass
Library for PFAS Analysis in Environmental Samples and
Workflow for Identification of Pollutants in Drinking Water
Using GC/Q-TOF. Agilent Technologies Application Note,
5994-6966EN, 2023

Agilent

Trusted Answers


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

	Slide 1: New Pollutant Screening of Environmental Samples Using High-Resolution GC/Q-TOF and Accurate Mass Spectral Library of Emerging Environmental Pollutants 
	Slide 2
	Slide 3
	Slide 4

