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Introducing the 7000E GC/TQ and 7010C GC/TQ
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7000E GC/TQ 7010C GC/TQ

Inert Plus El Sourc Hydrolnert Source HES El Source
8890 GC 8890 GC

Intuvo 9000 GC Intuvo 9000 GC Intuvo 9000 GC
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Next-Generation Mass Spec Intelligence
Intelligence Powered Advances on GC/TQ

e. NEW SWARM Autotune completes 2X faster

E System Screening & System Evaluation assess
W presence of ions and electronics status

ﬁ{b Diagnostic Tune used for troubleshooting

r 7 Adetailed system report (MSR) can be sent to a
L a4 service engineer for speedy diagnostic efforts

Triggered MRM (tMRM) — enables more confidence in
/N— compound confirmation with maximum duty cycle
efficiency

NIJ
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n

Simultaneous dMRM/Scan — adds scan functionality
to the popular AMRM mode for full sample visibility
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Sustainability Meets Performance
Agilent Hydrolnert El Source for 7000E GC/TQ

* Prevent Disruptions from Helium shortages and supply
chain instability

 Agilent Hydrolnert El Source is designed to overcome
undesirable in-source chemistry and results in great
spectral fidelity with H, as a carrier

- Take Full Advantage of Hydrogen as a Carrier Gas
including faster run times and improved
chromatography

« Operate Stress-Free with numerous safety features like
H, Leak Detectors, the Agilent GC H, Leak Sensor
Module, and running with a H, Generator for maximum
assurance
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Introduction
U.S. EPA Method 8270E

High Visibility
One of the most widely referenced
methods globally

Dirty Matrices

Environmental extracts from solid
wastes, soils, air, and wastewater

Challenging Chromatography

METHOD 8270E

SEMIVOLATILE ORGANIC COMPOUNDS BY GAS
CHROMATOGRAPHY/MASS SPECTROMETRY

Chromatography and resolution

Table of Contents

10 SCOPE AND APPLICATION 2 can be part|CU|ar|y difficult
20 SUMMARY OF METHOD M

30 DEFINITIONS 1"

4.0 INTERFERENCES "

5.0 SAFETY 12
EQUIPMENT AND SUPPLIES

Agilent Expertise

Agilent has most extensive
experience with the method
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Advantages of GC/MS/MS
U.S. EPA82/0E

March 30, 2023

Using GC/MS/MS for Environmental Semi-Volatile Analysis following U.S. EPA Method 8720E

Increased sensitivity for reduced sample
sizes and smaller extraction volumes

High selectivity resulting in faster batch
review from decreased data complexity

Simultaneous dMRM/scan mode
removes the “blinders” from the analysis

Tuning verification is simplified with a
Manufacturer's Recommended Tune

DE05753239




Manufacturer's Recommended Tune
Agilent Triple Quadrupole GC/MS

« Communication of the recommended tune S,
parameters for best instrument operation e It

Agilent

R St L TS 4 e— ——

» Uses reported values from the Check Tune
and Autotune Report

« Enables labs to increase productivity and
eliminate the constant tuning and de-tuning to
meet method performance requirements

« Applies to the following Agilent GC/TQ
instruments:

— 7000C, 7000D, and 7000E
— 7010A, 7010B, and 7010C
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Agilent 7000E GC/TQ with U.S. EPA Method 8270E

Fast Helium
Method
(~10 minutes)

Standard Method
Runtime
(~20 minutes)

Fast Hydrolnert
Method
(~10 minutes)

U.S. EPA 8270E
7000E GC/TQ
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Agilent 7000E GC/TQ with U.S. EPA Method 8270E

9

Standard Method
Runtime
(~20 minutes)

U.S. EPA 8270E
7000E GC/TQ
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Excellent Method Performance
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separation in 16.9 minutes.

74 Analytes in 20-Minute Method

7000E GC/TQ
0.005 - 10 pg/mL Inert Plus XTR Source (9 mm lens)

Calibration Levels (74 Analytes)

3% 1% 1

%

2 3 4 5 & 7 8 9 10 m
Acquisition time (min)

re 1. Total ion chromatogram from composite of all dAMRM transitions showing

= 0.005-10 pg/mL = 0.005-5 yg/mL = 0.01-10 pg/mL = 0.025-10 pg/mL
= 0.025-5 pg/mL = 0.05-10 pg/mL = 0.05-5 pg/mL = 0.1-10 pg/mL
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Excellent Method Performance

7000E GC/TQ
Inert Plus XTR Source (9 mm lens)

Fit Type (74 Analytes) % RSE (74 Analytes)

% %

N @ 35%
93%

/

= Average RF = Quadratic = 0-5% = 5-10% = 10-15% = 15-20%
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Excellent Method Performance

x10° RT = 13.883 min
+MRM (252.1 - 250.1) '

Counts

135 136 137 138 wl3'.<; 140 141 142 143 7000E GC/TQ
— Inert Plus XTR Source (9 mm lens)

+MRM (276.1 = 274.1) RT = 16.058 min

Counts
o
[e2]

Complete separation of
challenging analytes! &

T T T T T T T T T T T
15.6 15.7 15.8 15.9 16.0 16.1 16.2 16.3 6.4 16.5 16.6

Acquisition time (min)

Figure 3. Indeno[1,2,3-cd]pyrene and dibenz[a,h]anthracene at 2.0 pg/mL (62.6% resolution)

March 30, 2023 Using GC/MS/MS for Environmental Semi-Volatile Analysis following U.S. EPA Method 8720E DE05753239 o Agilent




Acquisition Mode Flexibility

« Agilent GC/TQ in MS1 scan mode
retain great spectral information and
enable the move over to MRM if
desired

« dMRM/scan is an excellent new
mode for this workflow

— Remove the blinders!
— MassHunter Unknowns Analysis

Component RT: 18.1828
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Agilent 7000E GC/TQ with U.S. EPA Method 8270E

Fast Helium
Method
~10 minutes)

@
A €

U.S. EPA 8270E
7000E GC/TQ
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Semi-Volatiles... FAST!

0.02 - 160 pg/mL —ewwrrrs '&ob

77 compounds in 10 minutes!
401 Calibration Levels (77 Analytes)

3% 5%1%  1%1%

B "

7000D GC/TQ
Inert Plus XTR Source (9 mm lens)

| I

141618202224262830323436384042444648505254565860626466687.07274767880828486889092949.609.8

Acquisition time (min) = 0.02-160 pg/mL 0.05-160 pg/mL = 0.05-100 pg/mL
. . . . . = 0.2-100 = 0.5-160 = 0.5-100
Figure 4. Total ion chromatogram for the 50 pg/mL calibration standard showing a 10- 100 pg/mt o160 kg/mt >100 pg/mt
= 2-160 pg/mL = 2-100 pg/mL = 5-160 pg/mL

minute run time.
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Semi-Volatiles... FAST!

7000D GC/TQ
Inert Plus XTR Source (9 mm lens)

|||||||||||||||||

141618202224262830323.43638404244464850525456586.0626466687.07.274767.88082848.68809.092949698
Acquisition time (min)

% RSE (77 Analytes)

= Average RF = Linear = Quadratic #0-5% =5-10% =10-15% =15-20% =20-45%
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Considerations for Fast Analysis
\ Time )
Savings

(
: Streamlinedy\
Data Review

| Yoy
" Superior
Selectivity

Number of 3\
Compounds

)=
(\ N \ w\

On-Column
Loading

{
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Agilent 7000E GC/TQ with U.S. EPA Method 8270E

Fast Hydrolnert
Method
(~10 minutes)

U.S. EPA 8270E
7000E GC/TQ
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Semi-Volatiles with Hydrogen Carrier Gas

0.02-100 pg/mL

7000E GC/TQ

1ﬁ3§ | . . Hydrolnert EI Source

s 120 compounds in 10 minutes!

10} Calibration Levels (120 Analytes)
‘g Ez o, 1%1% 1% 1% 19 1%

. N

. >
s:ig Wl Ll LU LU —

1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5
Acquisition time (min)

Figure 5. Total ion chromatogram for the 50 pg/mL calibration standard showing a 10-
minute run time.

= 0.02-100 pg/mL = 0.05-100 pg/mL = 0.1-100 pg/mL = 0.2-100 pg/mL
=0.1-75pg/mL = 0.2-75 pg/mL = 0.02-75 pg/mL = 0.02-50 pg/mL
= 0.05-50 pg/mL = 0.5-100 pg/mL = 1-100 pg/mL = 2-100 pg/mL

March 30, 2023 Using GC/MS/MS for Environmental Semi-Volatile Analysis following U.S. EPA Method 8720E DE05753239



Semi-Volatiles with Hydrogen Carrier Gas

. 7000E GC/TQ
o “ ]M l ‘ Hydrolnert El Source
O';“AH‘.IML Jl“.; e l.ll[.lL l 1 l

.0 2.5 3.0 3.5 4.0 4.5 5.0 Acqjj(ioﬂ ﬁ:.;: (mm)ﬁﬁ 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5

Fit Type (120 Compounds) % RSE (120 Analytes)

= Average RF = Linear = Quadratic = 0-5% =5-10% =10-15% =15-20%
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Considerations for Hydrogen Carrier Gas

4 3 3\

{ Hydrolnert

lon Source A T

) ( Y. |
( Beneflts of H» \ Agilent »\
Chromatography Hydrogen Safety

Number of »\
Compounds

N \\
In-Column
Dimensions

{
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Conclusions
GC/MS/MS for U.S. EPA Method 8270E

Agilent 7000E & 7010C GC/TQ
instruments provide:

« Best-in-class specificity and selectivity for
semivolatile analysis

« Flexibility to meet your method and
productivity goals with Inert Plus XTR,
Hydrolnert, and HES

« dMRM/scan data acquisition mode to
remove the blinders of MRM analysis

« Agilent Manufacturer's Recommended
Tune to help labs get to doing the science
they care most about
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For This Information...

Application Note

Authors

Eric Fausett, Rachael Ciotti
and Dale Walker

Agilent Technologies, Inc.

Agilent

Trusted Ans

Analysis of Semivolatile Organic
Compounds with US EPA 8270E
Using the Agilent 7000E Triple
Quadrupole GC/MS

Abstract

This application note illustrates a sensitive method used to analyze semivolatile
organic compounds (SVOCs) on an Agilent 7000E triple quadrupole GC/MS system
(GC/TQ). The use of GC/TQ instrumentation for analysis of SVOCs offers significant
advantages. High selectivity afforded by muttiple reaction monitoring (MRM) mode
results in faster batch review and increased confidence due to the elimination of
matrix interferences. These interferences are often present when using selective
ion monitoring (SIM) or scan acquisition modes. Increased sensitivity can facilitate
smaller extraction volumes that improve sustainability, reduce waste, and decrease
costs associated with sample preparation, solvent usage, and waste disposal. A
primary objective of this work was to demonstrate the ability of a GC/TQ to detect
SVOCs at low levels to meet these laboratory needs while maintaining an excellent
dynamic range

30, 2023

Application Note

Authors

Melissa Ghurley,
Bruce Quimby, and
Anastasia Andrianova
Agilent Technolegies, Inc

A Fast Method for EPA 8270 in MRM
Mode Using the 7000 Series Triple
Quadrupole GC/MS

Introduction

A fast methed for EPA 8270D/E has been developed for the Agilent 7000 series
triple quadrupole GC/MS system in multiple reaction monitoring (MRM) mede

In addition to increased sensitivity, the high selectivity afforded by MRM results

in faster batch review due to the elimination of matrix interferences that might

be present when using SIM or extraction ians in scan mode. This method meets
performance requirements for calibration over a werking range of 0.02 to 160 ppm
inasingle 10 minute run. Low initial calibration compound %RSDs are predictive

of an extended continuing calibration, which reduces the cost of operation. The
methodology described here for the analysis of semivolatile organic compounds by
GC/MS is applicable to the United States EPA Method 8270D/E as well as to other
regions worldwide.

Application Note

Analysis of Semivolatile Organic
Compounds with Hydrogen Carrier
Gas and Hydrolnert Source by Gas
Chromatography/Triple Quadrupocle
Mass Spectrometry (GC/MS/MS)

Author Abstract

Angela Smith Henry, PhD

Gas chromatography/mass spectrometry (GC/MS) is integral to the analysis of
Agilent Technologies, Inc.

mpounds (SVOCs) in matrices. Some methods
have extended 1 to include gas chr hytripl
mass spectrometry (GC/MS/MS) as users push towards lower detection limits,
Recent pressure on the helium (He) supply has required organizations to actively
investigate hydrogen (H,) carrier gas, but most GC/MS and GG/MS/MS analyses
have reduced sensitivity and hydrogenation or dechlorination in the existing mass
spectrometry products. New advances in mass spectrometer design have reduced
hydrogenation and dechlorination reactions in the source. The Agilent Hydralnert
souree retains the ability to analyze a wide calibration range, for some compounds
from 0.02 10 100 pg/mL, and meet the LS. Environmental Protection Agency (EPA)
method 8270 calibration criteria when using H, carrier gas.

And MORE!

Visit us at www.Agilent.com
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Application Note

- Agilent

Tius s

Full Scan Quantitative Analysis of
Semivolatile Organic Compounds

Evaluating the performance of an Agilent 7000D
GC/TQ in full scan data acquisition mode for
SVOCs analysis

Authors Abstract
Anastasia A Andrianova and
Bruce D. Quimby

Agilent Technologies, Inc.

The Agilent 7000D triple quadrupole GC/MS system (GC/TQ) operating in full scan
data acquisition mode was used for the analysis of

(svocs) in samples. Under selected
operating conditions, the GC/TQ system was shown to provide excellent spectral
library matching scores, high sensitivity, and linearity over a wide dynamic range.
The retention time locking (RTL) functionality enabled the same retention times with
the GC/TQ and the GC/MSD systems, hence, simplifying the review process. This
application note provides the guidelines for data acquisition and processing with

GC/TQ operating in full scan data acquisitien mode. Following these guidelines,
the full scan performance of the GG/TQ was comparable to that of the single
quadrupole GC/MSD system when tested for the analysis of SVOCs over a working
range of 0.4 1o 100 ppm.

DE05753239
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