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Hints, tips, updates and advice for Triple Quadrupole Mass Spectrometers

• What can a QQQ do for Environmental Analysis.

• What are the common constraints with Environmental analysis

• What is new for Thermo QQQs
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Key features of  LC-MS/MS Triple Quadrupole Mass Spectrometers.

Can detect wide range of analytes; Pesticides, 
Pharmaceuticals, Plasticisers, POPs, PFCs 

Sample matrix can be water, soil, dust, biota 

Sensitivity ppb to ppt– Confirmation by product 
ions is inherent in technique.

Typically a sample analysed in 15 minutes, 
trend is for faster analysis (< 5 minutes)

Utilise the power of liquid chromatography. 
Transcend Turboflow and EQuan on-line SPE
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Low Detection Limits: Water Framework 
Directive 2000/60/EC required LoD for 17-alpha-
ethinylestradiol (EE2) is 0.03 ng/L (0.03 ppt).

Complex Matrices: Soil, effluent and biota are 
just some of the complex matrices that can 
cause signal suppression and high background 
signal. 

100s of analytes: The demand, especially for 
pesticide analysis, is for ever increasing 
numbers of analytes.   

Main Problems encountered in Environmental Analysis:

Our new Thermo ScientificTM AltisTM Triple-Stage 
Quadrupole Mass Spectrometer and Thermo 
ScientificTM QuantisTM Triple-Stage Quadrupole 
Mass Spectrometers offer best in class sensitivity.

With sufficient sensitivity, samples can be diluted 
more and injections volumes reduced.
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Low Detection Limits: Water Framework 
Directive 2000/60/EC required LoD for 17-alpha-
ethinylestradiol (EE2) is 0.03 ng/L (0.03 ppt).

Complex Matrices: Soil, effluent and biota are 
just some of the complex matrices that can 
cause signal suppression and high background 
signal. 

100s of analytes: The demand, especially for 
pesticide analysis, is for ever increasing 
numbers of analytes.   

Main Problems encountered in Environmental Analysis:

Low Detection Limits: EQuan allows large 
following injections with online SPE to 
dramatically increase detection limits.

With sufficient sensitivity, samples can be diluted 
more and injections volumes reduced.
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Low Detection Limits: Water Framework 
Directive 2000/60/EC required LoD for 17-alpha-
ethinylestradiol (EE2) is 0.03 ng/L (0.03 ppt).

Complex Matrices: Soil, effluent and biota are 
just some of the complex matrices that can 
cause signal suppression and high background 
signal. 

100s of analytes: The demand, especially for 
pesticide analysis, is for ever increasing 
numbers of analytes.   

Main Problems encountered in Environmental Analysis:

Low Detection Limits: EQuan allows large 
following injections with online SPE to 
dramatically increase detection limits.

Turboflow technology can reduce sample 
complexity for the most challenging matrices: 
Milk, honey, effluent, biota.
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Main Problems encountered in Environmental Analysis: 100s of Analytes 

~ 160 Transitions Monitored Simultaneously with 

Polarity Switching. Excellent Reproducibility (% RSD 2.3) below the MRL

SRM Visualization from Instrument Control Software 3.0 

displaying the number of transitions per unit time
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Azoxystrobin 1ppb in Leek

2.5 msec Dwell Time
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Inj # 410 – Area 465485

Inj #10 – Area 467150

Excellent Quantitative Performance at Lower Dwell Times!
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Performance at extreme speeds – 500 SRMs/sec vs 600 SRMs/sec

SRMs/Sec
Total Number of 

Transitions

Dwell Time 

(mSec)

500 1075 0.769

600 1291 0.437

y = 43198x + 9438.4
R² = 0.9998

y = 43385x - 43841
R² = 0.9999
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SRM

Average Area for 600
SRM

Equivalent Quantitative performance between 500 and 600 SRMs/sec!

Good Performance at extremely low dwell times!

Atrazine 

Concentration 
(ppb)

500 SRM/Second 600 SRM/Second

Average 

Area
%CV Average Area %CV

1 21682 9 18090 9

10 475465 4 369612 5

100 4326117 1 4296555 1
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Selectivity with High Resolution SRM (H-SRM)

TSQ Altis – 0.2 Da FWHM

TSQ Quantis – 0.4 Da FWHM

Reduced noise when 

analyzing complex matrices –

better S/N – lower LOD/LOQ

New segmented quadrupoles 

with hyperbolic surfaces

Q1 Res = 0.7 FWHM
Pregnenolone
Overlay of both product ions

Q1 Res = 0.2 FWHM
Pregnenolone
Overlay of both product ions
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Demonstration of Robustness
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Atrazine (QC 10μg/Kg) monitored in Leek 

+20%

-20%

4.5% RSD

Atrazine QC monitored in matrix for more than 400 injections with 

4.5% RSD . Red lines represent ± 20% response at 10 μg/Kg. Blue 

lines show the time the system was placed in standby mode for 12h 

to demonstrate consistent performance after standby period 
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Improved Robustness for TSQ Triple Quadrupole Mass Spectrometers

Robustness

Reliable and consistent 

performance with improved 

usability!

No need to break vacuum for 

basic maintenance!

Ion Beam Guide

Blocks neutral keeping the ion 

path clean while reducing noise!

Ion beam guide 

with neutral 

blocker

Re-designed 

source housing
Ion transfer tube 

and sweep cone

OptaMax NG

NEW!

ITT/Sweep Cone

The ability to perform at the expected level 

(LOD, LOQ, MRL) under adverse 

conditions (complex samples, limited 

sample preparation)  for the desired period 

of time without maintenance.

The ability to report equivalent results 

every time independently of the system or 

the user  (day-to-day and system-to-

system)

Consistency

OptaMax NG

Reliable and consistent 

performance with improved 

usability!

Re-designed Source 

Housing

Optics

More consistent performance 

from system-to-system!

Improved Optics 

Alignment

Segmented Quads

Flat tuning across the mass 

range!

Segmented Quads 

with hyperbolic 

surfaces

NEW! NEW! NEW!

Increased time between service calls (mean 

time between failure- MTBF)

Increased uptime

Reliability

Source housing

New RF circuitry design

Optics Alignment

New front panels

Improved Calibration and Diagnostics

Improved electron multiplier

NEW!
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Critical Resources Worth Looking At

For Research Use Only

https://www.thermofisher.com/uk/en/home/industrial/environmental.html

https://www.thermofisher.com/uk/en/home/industrial/mass-
spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-
systems/triple-quadrupole-lc-ms.html

https://appslab.thermofisher.com/


