
 
 
 

The  following  documentation  is  an  electronically‐
submitted  vendor  response  to  an  advertised 
solicitation  from  the  West  Virginia  Purchasing 
Bulletin  within  the  Vendor  Self‐Service  portal  at 
wvOASIS.gov.   As  part  of  the  State  of  West 
Virginia’s procurement process, and to maintain the 
transparency  of  the  bid‐opening  process,  this 
documentation  submitted online  is publicly posted 
by  the  West  Virginia  Purchasing  Division  at 
WVPurchasing.gov  with  any  other  vendor 
responses  to  this  solicitation  submitted  to  the 
Purchasing Division in hard copy format. 
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Proc Folder :

Solicitation Description :

Proc Type :

Date issued Solicitation Closes Solicitation Response Version

Solicitation Response

Purchasing Division
2019 Washington Street East

Charleston, WV 25305-0130
Post Office Box 50130

State of West Virginia

265333

Addendum # 1 - Triple Quad LC/MS/MS

Central Purchase Order

2016-11-17

13:30:00

SR 1400 ESR11161600000002238 1

 VENDOR

000000186851

THERMO ELECTRON NORTH AM LLC

Comments:

Total Bid : Response Date: Response Time:Total Bid : 

Solicitation Number: CRFQ 1400 AGR1700000005

$254,064.81 2016-11-16 10:42:18

FOR INFORMATION CONTACT THE BUYER

Signature on File FEIN # DATE

All offers subject to all terms and conditions contained in this solicitation

FORM ID : WV-PRC-SR-001

Linda Harper

(304) 558-0468
linda.b.harper@wv.gov



Page : 2

 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

1 LCMSMS, Workstation, software,
printer

1.00000 EA $194,346.810000 $194,346.81

41100000

LCMSMS, Workstation, software, printer per specification 3.1.1 & 3.1.2

 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

2 Shipping Charges and inside delivery 1.00000 EA $900.000000 $900.00

78121603

Shipping Charges and inside deliver per section 3.1.3

 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

3 Installation/validation 1.00000 EA $0.000000 $0.00

73171605

Installation/validation per section 3.1.3

 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

4 Training/Warranty 1.00000 EA $17,406.000000 $17,406.00

73171605

Training/Warranty per section 3.1.3
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 Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount

Comm Code Manufacturer Specification Model #

Extended Description :

5 Service 1.00000 EA $41,412.000000 $41,412.00

73171605

Service per section 3.1.3











 
Customer Information:   Sales Contact Information:  

Customer Name: Linda Harper  Contact Name: Sean Bennett 

Company Name: WV Dept of Agriculture  Phone: (585) 944-6356 

Address: 2019 Washington Street East

PO Box 50130

Charleston West Virginia 25305

United States 

 Email: 

sean.bennett@thermofisher.com  

Phone:  (304) 558-0468    

Email:  linda.b.harper@wv.gov    

 
Harper CRFQ AGR 17000000005r1 

 
   
Item Description Unit Price Qty  Total Price 
1.1 TSQ-50003 $303,092.50 1

TSQ ENDURA 
TSQ ENDURA
 
TSQ Endura Triple Stage Quadrupole MS/MS System contains the following:
 
An EASY-Max NG ion source API inlet source housing with x, y, probe
positioning, a fixed on axis view port, all gas and voltage connections
are hard connected automatically producing worry free performance and
ultimate reliability.
EASY-Max NG ion source includes one HESI spray insert
EASY-Max NG ion source with APCI includes both HESI and APCI spray
inserts.
 
An Integrated vacuum manifold with and RF lens, ion optics comprised of
one RF only octopole and one square quadrupole incorporating a neutral
blocking post to eliminate noise, providing effective ion transmission
to the mass analyzer.
Two 4mm field radius quadrupole mass analyzers with a hyperbolic surface
and a 10% RF imbalance provide excellent peak shape and transmission. A
ninety degree square quadrupole collision cell with an axial DC field
for acceleration of fragment ions enables high speed data acquisition
rates. A detection system consisting of; a 15 kV conversion dynode, off
axis electron multiplier, that is capable of detecting both positive and

   $303,092.50 

Sales Quotation
 

  

Quote Number Quotation Date Expiration Date Page  Thermo Electron North America LLC

5225 Verona Road

Madison WI 53711

  

1400 Northpoint Parkway

West Palm Beach FL 33407

CPQ-00040683 November 14, 2016 December 30, 2016 1  

Lead Time Payment Terms Freight Terms PO Submission  

 4-6 weeks  NET 30 DAYS UPON

INVOICE DATE

  Origin - Prepay And

Add  

See the end page  

Company Name Customer Name  

WV Dept of Agriculture   Linda Harper  

   Thermo Electron North America LLC 

 



   
Item Description Unit Price Qty  Total Price 

negative ions.
Vacuum system includes single three-port turbo molecular pump, and one
rotary vacuum pump.
 
System also features; an independent dual barrel syringe pump and
injector/divert valve with mounting bracket, controlled via the data
station for maximum flexibility, 10-3000 amu mass range, a minimum
resolution of 0.4 FWHM, 15,000 amu/sec scan speed, SRM rates of
500SRM/sec, and an ion polarity switching time of 25msec.
Computer System: OptiPlex 9010 Minitower
Processor: 3rd Generation Intel Core i7-3770 Processor
Memory: 8 GB, 3.4GHz w/ HD4000 Graphics
Monitor: Dell S2740L (27') LED Monitor
Video: Intelâ Integrated Graphics w/o Adapters
Hard Drive: 1TB SATA 6Gb/x with 32MB DataBurst Cache, 1TB
DVD: 16X DVD +/- RW SATA, 16X DVD ROM SATA
Keyboard: Dell USB Keyboard, English.
Mouse: Dell USB Optical Mouse
Operating System: Windows 7 Professional, 64-bit.
Two licenses for Xcalibur Software
(Computer Configuration subject to change)
 
Installation & Application Performance Test; System will be installed
and tested to assure components and system are functioning properly and
installation specifications are met.
    

1.7 5200.0330 $64,768.61 1
ULTIMATE 3000 QUATERNARY RS SYSTEM W/DAD 
Dionex UltiMate 3000 Quaternary RSLC System with Diode Array Detector
including semi-analytical flow cell, Mixer Kit for 35 µL mixing volume
<(>,<)>
25 µL syringe and 25 µL sample loop for Well Plate Sampler, two Viper
capillaries (0.13 x 450 mm and 0.18 x 950 mm, SST) and DCMSLink for
Xcalibur
Industry leading flow-pressure footprint with flow rates up to 8 mL/min
and pressure up to 103.4 MPa (15 000 psi), ultrafast cooled autosampler
<(>,<)>
column temperature up to 110 °C, 100 Hz UV/VIS detector, real-time
modification of Dionex instrument parameters from Xcalibur
    

   $64,768.61 

1.2 OPTON-30099 $500.00 1 
KIT, TSQ PREINSTALLATION 

$500.00
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Item Description Unit Price Qty  Total Price 

 

1.3 702-027700 $10,000.00 1 
3-DAY LSMS TRNG COURSE AT CUSTOMER SITE 
 

$10,000.00

1.5 OPTON-30426 $2,550.00 1 
SW, EFS PESTICIDE STD & PREMIUM QUAN 
 

$2,550.00

1.6 OPTON-30159 $4,100.00 1 
KIT, SOURCE APCI INSTALLATION 
 

$4,100.00

1.8 OPTON-21731 $2,031.41 1 
PRINTER, HP LASERJET P3015DN, 110V, RoHS 
 

$2,031.41

1.4 LCCONSUMABLESTMO14 $2,000.00 1
LC CONSUMABLES VOUCHER 
&nbsp; 

$2,000.00

   

 

  
Item Description Unit Price Qty Total Price

3.0 6042.3020 $203.28 1
Cap.Mxr 25µL,Viper,RS Pump f S/N 8030113 
 

$203.28

4.0 6042.5000 $392.58 1
Mixer35UL,Ti/MP35N,RS Pmps fro SN8030113 
Mixer for 35µL, Ti/MP35N, RS Pumps > S/N 8030113
 

$392.58

13.0 6730.0006 $1,712.58 2
POD,2PS-6PRT VALVE HT,SST,<103MPA,TCC-RS 
Pod for 2-Position 6-Port HT Valve, SST Variant, Pressure < 1034 bar (15000 psi)
 

$3,425.16

14.0 6730.0001 $771.12 1 $771.12
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VLV ACTUATION HT RIGHT SIDE<125 MPA,TCC 
Valve Actuator Kit HT for Right Side of TCC-3000RS/SD
Pressure < 125 MPa (18130 psi)
 

15.0 6730.0002 $884.34 1
VLV ACTUATION HT LEFT SIDE<125 MPA/18130 
Valve Actuator Kit HT for Left Side of TCC-3000RS/SD
Pressure < 125 MPa (18130 psi)
 

$884.34

16.0 6722.0530 $334.44 1
PRE-COLUMN HEATER 2UL,ID 0.13MM,TCC-3X00 
Eluent Pre-Heater, 2µL, 0.13 mm (0.005) ID
 

$334.44

17.0 6040.2225 $221.61 2
VIPER CAP., IDXL 0,10X250,SST 
Viper UHPLC Fingertight Fitting incl. Capillary
for 10-32 Fitting, ID 0.10 mm, Length 250 mm, SST
 

$443.22

2.0 6040.2380 $141.14 1 
VIPER CAP., IDXL 0,18X850MM,SST
Viper UHPLC Fingertight Fitting incl. Capillary for 10-32 Fitting
ID 0.18 mm/0.007, Length 850 mm, SST
 

  $141.14

5.0 17326-102130 $815.06 2 
ACCUCORE AQ 100X2.1MM
 

  $1,630.12

6.0 25002-102130 $861.94 1 
100X2.1MM 1.9U HYPERSIL GOLD
 

  $861.94

7.0 60105-216 $1,048.00 1 
50mL Cenbtrifuge tube Dibasic 250Pk
 

  $1,048.00

8.0 701-890400 $2,104.00 2 
EX WAR PLAN BINARY PUMP 
 

 $4,208.00

9.0 701-008301 $414.00 2 
Unity Ex War TCC3000SD Thermost Col Cmpt 
 

 $828.00
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10.0 701-005601 $1,997.00 2 
UTY EXT WAR WPS3000TRS,TBL,TSL,TBSL,TBRS 
 

 $3,994.00

11.0 701-003901 $1,706.00 2 
EXT WARRNTY DAD-3000 DIODE ARRAY DETECTR 
 

 $3,412.00

12.0 701-054687 $20,706.00 2 
2PM Service Quantiva and Endura Systems 
 

 $41,412.00

 Quote Subtotal: $453,031.86

Promotions / Discounts: - $199,867.05

Quote total less discounts: $253,164.81

  

 Shipping: $900.00

 Quotation Totals:  $254,064.81

 
Sales tax exemption/resale certificates or direct pay permits must be provided with the order documents,
if applicable. If valid sales tax exemption documentation is not provided, buyer shall pay all applicable
federal, state & local taxes in addition to the price stated on this quotation.
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To place your order and expedite shipment, please 1) sign and date the last page of this document; and 2)
fax or e-mail it along with your Purchase Order to one of the addresses below.   
 
Please note-all Purchase Orders must show the vendor name of  Thermo Electron North America LLC    
 
Thermo Electron North America LLC  Thermo Electron North America LLC 
5225 Verona Road
Madison WI 53711
 

or  1400 Northpoint Parkway
West Palm Beach FL 33407
 

Complete System Orders:   Parts or Service Orders:  
Fax:   412-200-6542  Fax:   877-680-2565 
e-mail:   usmad.orderprocessing@thermofisher.com  e-mail:   USMAD.ServiceOE.PO@thermofisher.com 
      
Notes:
• Items marked with an asterisk (*) on the face of the quotation are non-Thermo Electron North America LLC

products.
 

• Prices, warranty, installation and service on the items quoted herein are available only in the United States
and may not be otherwise assigned.
 

• Tax exemption certificates or direct pay permits must be provided with the order documents, if applicable. If
tax exemption documentation is not provided, buyer shall pay federal, state and local taxes in addition to the
price stated on this quotation.
 

• Buyer shall not export or re-export technical data or products supplied by Thermo Electron North America
LLC in violation of applicable export regulation.  Buyer who exports products purchased hereunder assumes
all responsibility for obtaining required export documentation, authorization, and payment of all applicable
fees.
 

• All prices are quoted in USD.
  

In the event of a conflict between any of the Thermo Electron North America LLC terms and conditions and those
contained in the State of West Virginia Solicitation No. CRFQ 1400 AGR1700000005 terms and conditions, the

Purchase Order - Submission Details 

      

 Quote Number  Quotation Date  Expiration Date  Page  Thermo Electron North America LLC

5225 Verona Road

Madison WI 53711

 

1400 Northpoint Parkway

West Palm Beach FL 33407

 

 CPQ-00040683  November 14, 2016 December 30, 2016  11  

 Lead Time Payment Terms  PO Submission  

4-6 weeks  NET 30 DAYS UPON INVOICE DATE  See below  

  Inco Terms 1  Inco Terms 2  Shipping Method  

    Origin - Prepay

And Add   

   Fed Ex Ground  

      

      

 

   Thermo Electron North America LLC 

 



terms of Thermo Electron North America shall prevail.  Thermo Electron North America LLC also agrees to be
bound by the laws of the State of West Virginia. We would like to negotiate mutually acceptable terms.
 
 
 
As an Authorized representative of the Buyer, your signature below creates an agreement to buy the products and
services listed herein and your acceptance of the Seller's Standard Terms and Conditions of Sale included herein
as the sole and exclusive terms for your purchase. 
 
 BUYER 

 
 

  SELLER 

By: 

 

 
 

  By:  

Print Name:    Print Name:  

 

Print Title: 

 

   Print Title:  

Date: 

 

   Date:  

 
 
_____ Initial here to indicate Buyer’s agreement to automatically apply Seller's Standard Terms and Conditions of
Sale for Products and Services to all future orders of Products and Services from Seller, whether or not the
Agreement is referenced on Seller’s quote or Buyer’s Purchase Orders, for _______ (write # of years) from later
date of the parties’ signature, or until either party provides written notice that this Agreement is terminated. 
 

Purchase Order - Submission Details 

      

 Quote Number  Quotation Date  Expiration Date  Page  Thermo Electron North America LLC

5225 Verona Road

Madison WI 53711

 

1400 Northpoint Parkway

West Palm Beach FL 33407

 

 CPQ-00040683  November 14, 2016 December 30, 2016  12  

 Lead Time Payment Terms  PO Submission  

4-6 weeks  NET 30 DAYS UPON INVOICE DATE  See below  

  Inco Terms 1  Inco Terms 2  Shipping Method  

    Origin - Prepay

And Add   

   Fed Ex Ground  

      

      

 

   Thermo Electron North America LLC 

 



 
 

November 14, 2016 
 
Linda Harper 
West Virginia Department of Administration 
Purchasing Division 
2019 Washington St. East 
Charleston, WV 25305 
 
RE:  Request for Quotation AGR1700000005 
 
 
Dear Ms. Harper, 
 
Thermo Electron North America LLC (Thermo) is pleased to respond to CRFQ AGR170000005 with the 
enclosed proposal for a Triple Quad LC/MS/MS System.  Thermo is bidding in accordance with 
Quotation CPQ-00040683, which is enclosed and hereby incorporated by reference.  Please refer to 
our quotation for complete product listing, product descriptions, and individual pricing.  If Thermo 
should be the successful bidder, please reference our quotation number on your purchase order. 
 
The Thermo proposal includes the TSQ Endura Triple Quadrupole mass spectrometer (including the 
additional items requested in the bid specifications) along with the UltiMate 3000 Quaternary RSLC 
system with Diode Array Detector.  The Thermo LC/MS/MS system meets and exceeds the 
specifications set forth in the solicitation. 
 
The TSQ Endura Triple-stage Quadrupole mass spectrometer offers outstanding quantitative 
performance with unprecedented robustness and ease of use.  The TSQ Endura offers: 
 

► Femtogram sensitivity 
► Unprecedented usability 
► Exceptional robustness 

 
 
The Thermo LC/MS/MS system comes standard with several additional benefits which separates 
Thermo from other vendors.  Among these are several layers of training and ongoing post-sales 
support.  Upon installation, the end user(s) will be furnished with initial training from the field service 
engineer on proper use and routine maintenance of the system.  In addition to this training, the system 
includes a three day on-site training course.  This course is taught by a certified instructor from the 
Thermo Training Institute located in West Palm Beach, FL.  Thermo goes beyond what other vendors 
provide in regards to training.  Thermo will also provide post-sale training by our field-based Marketing 
Specialists including support of the Pesticide Explorer bundle.  This team will work with the end user(s) 
to train them on advanced LC/MS/MS method development for pesticides, drugs, poisons and any 
other analyte of interest 



 
 

 
 
 

In addition to the standard benefits, Thermo’s proposal includes 3 very aggressive year end promotions 
that are applicable to WV Dept of Ag’s work flow and provide significant value 
 

1. 3 year warranty – The entire TSQ Endura/RSLC Quaternary DAD system is covered by a 3 year 
warranty including parts, labor and travel.  The only costs to WV Dept of Ag for the first 3 years 
are consumables such as solvents, columns, vials, tubing, standards, etc.  This represents a 
savings of over $60k.  Competitors offering a one year warranty would need to add over $60k 
of services to match Thermo’s offering 

 
2. Pesticide Explorer Bundle – Included in the package is the Standard Pesticide Explorer Bundle 

with canned methods, software, sample prep and column for a complete turnkey pesticide 
solution.  Thermo’s Center of Excellence team will assist implementation for pesticides as well 
as screens for drugs and poisons.  Having a turnkey solution with on site applications support is 
critical for seamless implementation of the complex methods described in the RFQ.   
 

 
https://www.thermofisher.com/us/en/home/industrial/food-beverage/food-analytical-

testing/pesticide-residues-analysis/pesticide-explorer-collection-solution.html 
 

 
3. Consumables Voucher – A consumable voucher for worth $2k is provided free of charge and 

can be applied towards any product in the Thermo Scientific catalog.  An inside sales 
representative will assist the end user’s purchase of a wide range of products needed in every 
lab  including sample prep items, columns, vials, solvents and routine lab supplies 
 

 
 
 
Thermo appreciates the opportunity to provide this response.  This letter and the following list of 
enclosures complete the offer from Thermo Electron North America LLC. 
  
 ► Completed form  
 ► Bid Response Cover Letter 
 ► Quotation CPQ-00040683 
 ► Thermo W-9 TENA Form 

► TSQ Endura Site Requirements 
► TSQ Endura Product Specifications 
► RSLC Quaternary Product Specs including pumps, autosampler and diode array detector 

 

https://www.thermofisher.com/us/en/home/industrial/food-beverage/food-analytical-testing/pesticide-residues-analysis/pesticide-explorer-collection-solution.html
https://www.thermofisher.com/us/en/home/industrial/food-beverage/food-analytical-testing/pesticide-residues-analysis/pesticide-explorer-collection-solution.html


 
 
 
The Thermo Scientific TSQ Endura Triple Quad Mass Spectrometer exceeds the most stringent 
analytical requirements.  With Active Ion Management technology, the TSQ Endura achieves best in 
class LODs and LOQs and provides unsurpassed ultra-low-level quantitation of complex and difficult-to-
run samples.  Close integration with application-specific software ensures maximum productivity.  This 
extreme analytical performance doesn't come at the cost of complexity or durability; breakthrough 
software and hardware make operation far easier and more reliable than in previous-generation triple 
quadrupoles.   
 
The RSLC Quaternary UHPLC system with DAD detector is a perfect match with outstanding 
performance and reliability.  The RSLC system offers the widest pressure/flow rate footprint of any 
UHPLC with ultra low carry over and unmatched retention time reproducibility.  The system is plumbed 
with Viper connections for finger tight UHPLC connections.   
 
Finally, the value added with a complete 3 year warranty, Pesticide Explorer turnkey solution and 
consumables voucher goes well above and beyond the CRFQ requirements.  This is a unique offering 
valid until the end of the year on services, capabilities and lab consumables that are directly applicable 
to WV Dept of Ag’s applications, available only from Thermo.   
 
Please consider the TSQ Endura/RSLC Quaternary DAD with year-end promotion proposal for the 
challenging needs of your analytical laboratory.  If you have any questions regarding our bid response, 
please contact your local sales representative Sean Bennett at (585) 944 6356. 
 
 
 
Sincerely, 
 
 
 
Debbie Erickson 
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Goal
To present a fully tested LC-MS/MS workflow for rapid and robust 
quantification of more than 250 pesticides below maximum residue limits 
(MRLs) with sensitivity, accuracy, and precision that meets stringent EU 
guidelines.

Introduction
Pesticides are chemicals used on crops to protect them 
from the negative activity of pests. Inappropriate 
application of pesticides can have adverse effects on 
health; therefore, determination and quantification of 
pesticide residues in foods and food products is an 
important part of routine food control. The European 
Union (EU) legislation (European Regulation 396/2005 
and Commission Directive 2006/125/EC) requires an 
extensive and comprehensive study determining pesticides 
in various products of plant and animal origin. The 
requirements for low limits of quantification (LOQ) of 
pesticides pose significant analytical challenges, especially 
for some complicated food matrices.

This study presents a multi-residue analysis method 
enabled by Thermo Scientific™ Pesticide Explorer 
Collection Standard Quantitation Solution, comprising 
liquid chromatography–triple-stage mass spectrometry 
(LC-MS/MS), for rapid and robust quantitation of more 
than 250 pesticides below their required maximum 
residue limits (MRL). This comprehensive solution 
includes the Thermo Scientific™ QuEChERS sample 
preparation kit, Dionex™ UltiMate™ 3000 LC system, 
TSQ Endura™ triple quadrupole mass spectrometer, 
TraceFinder™ software, Accucore™ aQ column, and 
method parameters to provide a start-to-finish workflow 
for pesticide analysis. The method results address the 
stringent EU guidelines concerning sensitivity, accuracy 
and precision. 

Experimental
Overview
The workflow overview from sample preparation through 
LC-MS/MS analysis is shown in Figure 1. Samples were 
homogenized and extracted according to the European 
EN 15662 QuEChERS protocol prior to injection into the 
LC-MS/MS system.1,2 The ready-to-use QuEChERS 
sample preparation kit containing extraction tubes and 
associated protocol was used for sample preparation. 
Identification of pesticide residues was based on retention 
time, the presence of a minimum of two product ions, and 
ion-ratio confirmation using selected reaction monitoring 
(SRM) of characteristic transition ions. Quantification 
was calculated using matrix-matched calibration. All 
method performance criteria were established according 
to the relevant EU guidelines.3-7 

Figure 1. Workflow overview.

Pesticide Explorer Collection:
www.thermoscientific.com/Pesticides-LCMS
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Extraction

 
LC-MS/MS

1.	 Weigh 10 g sample in 50 mL 
extraction tube.

2.	 Add 10 mL acetonitrile (20 mL water 
+ 10 mL acetonitrile for wheat flour).

3.	 Shake it for 10 min and centrifuge at 
5000 rpm for 5 min.

4.	 Transfer supernatant into LC vial and 
place it in the autosampler.



2 Method Supplies
Table 1 lists reagents, instruments, and consumables used.

The pesticides standards were purchased from  
Sigma-Aldrich® (Germany) and Laboratory Instruments 
Srl (CASTELLANA GROTTE, Italy). Quality control 
materials used were FAPAS #T19140 (lettuce puree), 
FAPAS #19110 (lettuce puree), FAPAS #T19142 (melon 
puree), and FAPAS #T0983 (wheat flour). FAPAS samples 
were selected primarily based on their content of target 
pesticides. However, due to limited availability, some of 
the matrices are different from the matrices spiked and 
analyzed (i.e. lettuce and melon puree versus strawberry 
and leek).

Sample Preparation
Blank matrix samples [strawberry (SB), wheat flour (WF) 
and leek (LK)] used for validation experiments were 
purchased in local retail stores and were homogenized 
with an Ultra-Turrax homogenizer and extracted prior to 
fortified sample preparation. Matrix extracts were used as 
matrix blank samples and for preparation of matrix-
matched calibration standards. Ready to use QuEChERS 
extraction kits were used for sample preparation, and 
contained 4 g MgSO4, 1 g NaCl, 1 g trisodium citrate 
dehydrate, and 0.5 g sodium citrate for buffered 
extraction of target compounds. The same QuEChERS 
sample preparation protocol was applied to all three of 
the matrices analyzed, however a modification was made 
for flour in which water was added to wet the matrix. No 
cleanup was used. 

Homogenization of matrices was performed using the 
following steps:

1.	A relatively large amount of each matrix (~500 g) was 
placed into an appropriately sized beaker and labeled. 

2.	A G25 dispergation tool was attached to the Ultra-
Turrax homogenizer. (Note: For better recovery for 
some unstable compounds cryogenic homogenization is 
advised.8).

3.	Homogenization was performed at middle rotation 
speed (speed level 2–3) to create smooth homogenate. 

Sample extraction was performed using the following 
steps:

1.	10 g sample was weighed into a 50 mL QuEChERS 
extraction tube.

2.	10 mL ACN was added to the SB and LK samples. For 
WF, 20 mL water was added to completely wet samples, 
and then 10 mL ACN was added. 

3.	Samples were shaken for 10 min on a horizontal shaker 
and centrifuged at 5000 rpm for 5 min. 

4.	The supernatant was collected and 1 mL was trans-
ferred into a LC vial for instrumental analysis. 

Table 1. Reagents, instruments, and consumables.

Method Supplies
Fisher Scientific 

Part Number/
Source

Reagents

Acetonitrile (ACN), LC/MS grade AC61514-0025

Ammonium formate, 99% AC40115-2500

Formic acid, Optima™ LC/MS grade A117-50

Methanol, Optima™ LC/MS grade A456-212 

Purified water Obtained from  
Thermo Scientific™ 

Barnstead™ 
Easypure™ II 
water system

Water, LC-MS grade AC61515-0025

Instruments

TSQ Endura triple quadrupole mass spectrometer

UltiMate 3000 RSLC
 

Method Supplies  
Thermo Fisher 
Scientific Part 

Number

Consumables

QuEChERS extraction tube, 50 mL, 250 pack 60105-216

Accucore aQ column 100 x 2.1 mm, 2.6 µm 17326-102130
 



3LC-MS/MS Analysis
LC-MS/MS analysis was carried out using an UltiMate 
3000 RSLC system coupled to a TSQ Endura triple 
quadrupole mass spectrometer. TraceFinder software 
(revision 3.2 SP2) was used for instrument control, 
analysis, data review, and reporting. The LC conditions 
and gradient are shown in Tables 2 and 3. The LC 
gradient was optimized to reduce analysis time to  
15 minutes, while maintaining good chromatographic 
separation.

LC conditions

Injection volume 1 µL

Column temperature 25 °C

Flow rate 300 µL/min

Analytical column Accucore aQ column,  
100 x 2.1 mm, 2.6 µm

Run time 15 minutes

Tray temperature 10 °C

Needle-cleaning solvent 20% Methanol in water

Sample loop 100 µL

Mobile phases A: Water with 5 mM ammonium 
formate and 0.1% formic acid

B: Methanol with 5 mM 
ammonium formate and 0.1% 
formic acid

 

Table 2. LC conditions.

Table 3. LC gradient.

Time (min) Flow  
(mL/min) A% B%

0 0.300 100 0

0.5 0.300 100 0

7 0.300 30 70

9 0.300 0 100

12 0.300 0 100

12.1 0.300 100 0

15 0.300 100 0
 

The TSQ Endura triple quadrupole mass spectrometer 
was operated in timed-SRM mode. All SRM traces 
(parent, qualifier, quantifier ion) were individually  
tuned for each target analyte by direct infusion of each 
working standard solution. The mass spectrometer 
settings are provided in Table 4. For convenience and  
fast method implementation, the complete method 
including SRM settings is included with the Pesticide 
Explorer Collection Standard Quantitation Configuration.

Table 4. MS settings.

MS settings

Ionization mode Heated electrospray (HESI)

Scan type Timed-SRM 

Polarity Positive/Negative switching

Spray voltage for Positive 
mode

3700 V

Spray voltage for Negative 
mode

2500 V

Sheath gas pressure 30 arbitrary units (Arb)

Aux gas pressure 6 Arb

Sweep gas pressure 1 Arb

Ion transfer tube temperature 325 °C

Vaporizer temperature 350 °C

CID gas pressure 2 mTorr

Cycle time 0.5 s

Q1 resolution (FWHM) 0.7

Q3 resolution (FWHM) 0.7

Chrom filter 3 s
 

Results and Discussion
To evaluate method performance, three matrices, 
strawberry, leek (the most complex), and wheat flour, were 
analyzed. European Union guidelines for single laboratory 
validation and pesticide residue analysis were used to 
establish method performance criteria, including linearity, 
matrix effect, LOD, LOQ, precision, and trueness (bias). 
All method performance parameters were compared to 
the relevant legislative requirements and MRLs. For 
compounds containing more than one isoform, only one 
performance criterion was established. 
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For the three matrices, including the very complex leek 
matrix, the LOD and LOQ values obtained demonstrated 
that the method enabled quantification of target pesticides 
below regulated MRLs. Table 5 presents the method 
LODs and LOQs for the target pesticides in the matrices 
tested. Table 6 compares the LOQ values obtained with 
the MRLs for selected pesticides. The pesticides selected in 
Table 6 represent different ionization modes and a range 
of retention times across the chromatogram. All 
compounds were detected and quantified below 
established MRLs.

Figure 2 shows the LC-MS/MS chromatogram of the 
strawberry extract spiked with more than 250 pesticides 
at a concentration of 100 µg/kg (1 µL injection). Despite 
the short chromatographic run time (15 min), good 
separation and detection of the pesticide compounds were 
achieved using the timed-SRM mode. With timed-SRM, 
data acquisition for a particular target compound is 
performed in a short retention time window around the 
known compound retention time. Timed-SRM 
significantly reduces the number of SRM transitions that 
are monitored in parallel within a certain retention time 
window. A longer measurement time (dwell time) is 
therefore available for each transition, resulting in higher 
sensitivity and lower quantitation limits, improved RSDs 
and more data points per chromatographic peak—in this 
case a minimum of 10 to 12 data points.

Figure 2. The LC-MS/MS chromatogram of more than 250 pesticides spiked into strawberry extract at 100 µg/kg shows good separation 
of compounds. Enough scans across the chromatographic peak were obtained throughout the chromatogram. 
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

1 2,4-D - 7.6 5 10 5 10 2 5

2 Abamectin b1a (NH
4
) + 10.2 0.1 0.2 0.3 1 0.3 1

3 Acephate + 2.9 0.5 1 0.5 1 1 3

4 Acetamiprid + 5.6 0.1 0.5 0.3 1 0.1 0.3

5 Acibenzolar-S-methyl + 8.8 1 2 2 5 0.1 0.3

6 Alachlor + 8.9 1 5 1 5 1 3

7 Aldicarb sulfone + 4.8 0.5 1 0.5 1 0.3 1

8 Allethrin + 8.7 0.3 1 0.3 1 1 3

9 Ametryn + 7.8 0.2 0.6 0.1 0.3 0.1 0.3

10 Aminocarb + 3.5 0.05 0.1 0.05 0.1 0.03 0.1

11 Ancymidol + 7.1 0.5 1 0.5 1 0.1 0.3

12 Anilofos + 9.1 0.03 0.1 0.03 0.1 0.1 0.3

13 Aramite (NH
4
) + 9.7 0.03 0.1 0.03 0.1 0.03 0.1

14 Atrazine + 7.7 0.1 0.5 0.1 0.5 0.03 0.1

15 Azaconazole + 8.0 0.5 1 0.1 0.5 0.2 0.6

16 Azamethiphos + 6.7 0.05 0.1 0.3 1 0.1 0.3

17 Azinphos-ethy + 8.8 5 10 5 10 0.3 1

18 Azinphos-methyl + 8.2 0.5 1 1 5 1 5

19 Azoxystrobin + 8.2 0.003 0.01 0.003 0.01 0.1 0.3

20 Bendiocarb + 6.9 0.3 1 0.3 1 0.3 1

21 Benodanil + 7.7 0.1 0.5 0.1 0.3 0.1 0.3

22 Benoxacor + 8.1 0.3 1 0.3 1 0.3 1

23 Bensulfuron methyl + 8.1 0.1 0.5 0.3 1 0.3 1

24 Bentazon - 6.7 0.3 1 0.2 0.6 0.1 0.3

25 Benzoximate + 9.3 0.1 0.5 0.3 1 0.3 1

26 Benzoylprop-ethyl + 9.2 0.1 0.5 0.3 1 0.3 1

27 Bifenazate + 8.7 0.3 1 2 5 2 5

28 Bitertanol + 9.3 0.5 2 0.5 2 2 5

29 Boscalid + 8.4 0.5 1 0.05 0.1 0.1 0.3

30 Brodifacoum + 10.4 0.1 0.5 0.2 0.5 0.2 0.6

31 Bromacil + 6.9 0.3 1 0.3 1 0.3 1

32 Bromoxynil + 7.6 0.1 0.5 0.2 0.6 0.1 0.3

33 Bromuconazole + 8.7 0.5 1 0.5 1 1 3

34 Bupirimate + 8.8 0.5 1 0.5 1 0.3 1

35 Buprofezin + 9.7 0.2 0.5 0.3 1 0.3 1

36 Butachlor + 9.8 0.2 0.6 1 3 2 5

37 Butafenacil (NH
4
) + 8.7 0.1 0.3 0.1 0.3 0.03 0.1

38 Butocarboxim sulfoxide + 3.5 0.5 1 1 3 1 3

39 Butoxycarboxim + 4.8 0.1 0.3 0.1 0.3 0.3 1

40 Carbaryl + 7.3 0.3 1 0.3 1 0.3 1

41 Carbendazim + 4.6 0.2 0.5 0.2 0.5 0.1 0.3

42 Carbetamide + 6.6 0.03 0.1 0.1 0.5 0.3 1

43 Carbofuran + 6.9 0.03 0.1 0.03 0.1 0.03 0.1

44 Carbofuran-3-hydroxy + 5.4 0.3 1 0.3 1 0.3 1

45 Carfentrazone-ethyl + 9.0 0.3 1 0.03 0.1 0.1 0.3

46 Carpropamid + 9.2 0.3 1 0.3 1 0.1 0.3

47 Chlorantraniliprole + 8.0 0.3 1 0.3 1 0.3 1
 

Table 5. Method performance: LODs and LOQs (µg/kg) for target pesticides by matrix tested. LOQs were estimated taking into account 
reproducibility (RSDs≤ 15%) and ion ratio criteria.
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

48 Chlorbromuron + 8.6 0.2 0.5 0.3 1 0.3 1

49 Chlorfenvinphos + 9.1 0.03 0.1 0.05 0.1 0.1 0.3

50 Chlorfluazuron + 10.1 0.3 1 0.3 1 0.1 0.3

51 Chloridazon (pyrazone) + 5.6 0.3 1 0.3 1 0.3 1

52 Chlormequat + 0.7 0.2 0.5 0.03 0.1 0.01 0.03

53 Chlorotoluron + 7.7 0.3 1 0.3 1 0.3 1

54 Chloroxuron + 8.8 0.2 0.5 0.2 0.6 0.1 0.3

55 Chlorpyrifos + 9.9 0.03 0.1 0.1 0.3 0.3 1

56 Cinosulfuron + 6.7 0.03 0.1 0.2 0.6 0.001 0.005

57 Clethodim + 9.5 0.3 1 2 6 2 5

58 Clomazone + 8.2 0.03 0.1 0.03 0.1 0.1 0.3

59 Clothianidin + 5.2 0.3 1 0.5 2 1 3

60 Coumaphos + 9.2 0.3 1 0.3 1 0.3 1

61 Crotoxyphos (NH
4
) + 8.4 0.03 0.1 0.1 0.3 0.3 1

62 Cumyluron + 8.7 0.03 0.1 0.3 1 0.1 0.3

63 Cyanazine + 6.7 0.03 0.1 0.3 1 0.1 0.3

64 Cyazofamid + 8.9 0.03 0.1 0.3 1 0.3 1

65 Cycloate + 9.5 0.3 1 0.3 1 0.1 0.3

66 Cycluron + 7.9 0.3 1 0.3 1 0.1 0.3

67 Cyflufenamid + 9.2 0.3 1 0.1 0.3 0.1 0.3

68 Cyromazine + 1.7 2 5 2 5 5 10

69 Demeton-S-methyl sulfone + 4.4 0.03 0.1 0.1 0.3 0.1 0.3

70 Desmedipham + 8.0 10 30 2 5 10 20

71 Desmethyl-pirimicarb + 5.0 0.1 0.5 0.2 0.6 0.3 1

72 Desmetryn + 7.1 0.1 0.5 0.2 0.6 0.2 0.6

73 Diclobutrazol + 8.8 0.3 1 1 3 0.1 0.3

74 Dicrotophos + 4.9 0.3 1 1 3 1 3

75 Diethofencarb + 8.1 0.2 0.5 0.3 1 0.1 0.3

76 Difenacoum + 10.1 0.03 0.1 0.2 0.6 0.1 0.3

77 Difenoconazole + 9.4 0.2 0.5 0.03 0.1 0.03 0.1

78 Diflubenzuron + 9.0 0.3 1 0.1 0.3 0.03 0.1

79 Dimefuron + 8.0 0.1 0.3 0.3 1 0.3 1

80 Dimethametryn + 8.9 0.1 0.3 0.1 0.3 0.2 0.6

81 Dimethenamid + 8.4 0.3 1 0.1 0.3 0.1 0.3

82 Dimethoate + 5.5 0.03 0.1 0.1 0.3 0.1 0.3

83 Dimethomorph + 8.3 0.3 1 0.03 0.1 0.1 0.3

84 Dimoxystrobin + 9.0 0.2 0.5 0.03 0.1 0.1 0.3

85 Diniconazole + 9.4 0.3 1 0.3 1 0.3 1

86 Dinotefuran + 3.7 0.3 1 0.3 1 0.3 1

87 Dithiopyr + 9.5 0.3 1 2 5 0.3 1

88 Diuron + 7.5 0.03 0.1 0.1 0.3 0.3 1

89 DNOC - 7.7 0.3 1 1 3 0.3 1

90 Dodemorph + 8.1 0.3 1 1 3 0.3 1

91 Epoxiconazole + 8.9 0.3 1 0.03 0.1 0.1 0.3

92 Esprocarb + 9.7 0.03 0.1 0.1 0.3 0.1 0.3

93 Etaconazol + 8.8 0.3 1 0.3 1 0.1 0.3

94 Ethiofencarb + 8.2 0.3 1 2 5 1 3

95 Ethiofencarb-sulfone + 4.9 0.3 1 0.3 1 0.1 0.3
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

96 Ethiofencarb-sulfoxide + 5.0 0.03 0.1 0.03 0.1 0.1 0.3

97 Ethiprole + 8.3 0.3 1 1 3 1 3

98 Ethirimol + 6.2 0.3 1 0.1 0.5 0.1 0.3

99 Ethofumesate + 8.3 0.3 1 5 20 5 20

100 Ethoxyquin + 7.7 0.3 1 1 3 0.3 1

101 Etofenprox (NH
4
) + 10.5 0.03 0.1 0.3 1 1 3

102 Etoxazole + 10.0 0.02 0.05 0.03 0.1 0.1 0.3

103 Etrimfos + 9.1 0.3 1 0.1 0.3 1 3

104 Fenamidone + 8.3 0.03 0.1 0.3 1 0.3 1

105 Fenamiphos + 8.9 0.03 0.1 0.03 0.1 0.03 0.1

106 Fenarimol + 8.8 0.3 1 0.1 0.3 0.1 0.3

107 Fenazaquin + 10.5 0.1 0.3 1 3 0.5 1.5

108 Fenbuconazole + 8.9 0.3 1 0.3 1 2 5

109 Fenhexamid + 8.7 0.003 0.01 1 3 0.3 1

110 Fenobucarb + 8.2 0.03 0.1 0.1 0.3 0.1 0.3

111 Fenoxanil + 9.4 0.1 0.3 0.03 0.1 0.1 0.3

112 Fenoxycarb + 9.0 0.1 0.5 0.03 0.1 0.03 0.1

113 Fenpyroximat + 10.1 0.003 0.01 0.01 0.03 0.03 0.1

114 Fensulfothion + 7.8 0.03 0.1 0.03 1 0.3 1

115 Fenthion + 9.2 0.3 1 1 3 0.3 1

116 Fenthion-sulfoxide + 7.3 0.06 0.2 0.1 0.3 0.1 0.3

117 Fenuron + 5.3 0.1 0.3 0.1 0.3 0.03 0.1

118 Flazasulfuron + 8.1 0.1 0.3 0.3 1 0.03 0.1

119 Florasulam + 6.2 0.1 0.3 0.03 0.1 0.1 0.3

120 Fluazifop + 8.3 0.3 0.6 0.3 1 1 3

121 Fluazinam - 9.7 0.03 0.1 0.3 1 0.1 0.3

122 Flubendiamide + 9.0 1.5 5 1.5 5 5 10

123 Flufenacet + 8.8 0.1 0.3 0.3 1 0.1 0.3

124 Flufenoxuron + 9.9 0.3 1 0.1 0.3 0.3 1

125 Flumetsulam + 5.3 0.1 0.3 0.3 1 0.3 1

126 Fluometuron + 7.5 0.3 1 0.1 0.3 0.03 0.1

127 Fluopicolide + 8.5 0.3 1 0.1 0.3 0.1 0.3

128 Fluopyram + 8.7 0.03 0.1 0.03 0.1 0.1 0.3

129 Fluorochloridone + 8.7 0.3 1 0.3 1 1 3

130 Fluoxastrobin + 8.7 0.2 0.5 0.3 1 0.1 0.3

131 Fluquinconazole + 8.7 0.3 1 0.5 1 0.3 1

132 Flusilazole + 9.0 0.2 0.5 0.2 0.5 0.2 0.6

133 Flutriafol + 7.7 0.1 0.3 0.3 1 0.3 1

134 Forchlorfenuron + 8.0 0.1 0.5 0.1 0.3 0.1 0.3

135 Formetanate hydrochloride + 3.4 0.3 1 0.3 1 0.1 0.3

136 Formothion + 6.6 2 5 2 5 3 10

137 Fosthiazate + 7.4 0.1 0.3 0.1 0.3 0.01 0.03

138 Fuberidazole + 5.4 0.2 0.6 1 3 0.3 1

139 Furathiocarb + 9.6 0.3 1 5 10 1 3

140 Griseofulvin + 7.7 0.3 0.6 0.3 1 0.3 1

141 Halofenozide - 8.4 0.3 0.6 0.3 1 0.01 0.03

142 Haloxyfop + 8.9 0.3 1 0.1 0.3 0.03 0.1

143 Haloxyfop-methyl + 9.4 0.02 0.05 0.3 1 0.1 0.3
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

144 Heptenophos + 7.9 0.3 1 1 3 0.3 1

145 Hexaconazole + 9.2 0.3 1 0.5 1.5 0.3 1

146 Hexaflumuron - 9.5 0.3 1 0.3 1 0.1 0.3

147 Hexazinone + 7.0 0.03 0.1 0.1 0.3 0.1 0.3

148 Hexythiazox + 9.9 0.03 0.1 0.1 0.3 0.1 0.3

149 Imazalil + 7.7 0.3 1 0.1 0.3 0.3 1

150 Imazaquin + 7.0 0.2 0.6 0.3 1 0.1 0.3

151 Imazethapyr + 6.5 0.03 0.1 0.1 0.3 0.1 0.3

152 Imibenconazole + 9.8 0.1 0.3 0.3 1 1 3

153 Imidacloprid + 5.1 0.1 0.3 0.1 0.3 0.5 1.5

154 Indoxacarb + 9.4 0.3 1 1 3 0.1 0.3

155 Ioxynil - 8.1 1 3 0.3 1 1 3

156 Iprovalicarb + 8.7 0.3 1 1 3 1 3

157 Isocarbophos + 7.8 0.3 1 0.1 0.3 2 5

158 Isoprocarb + 7.7 0.2 0.6 0.3 1 0.3 1

159 Isoprothiolane + 8.5 0.3 1 0.1 0.3 1 3

160 Isoproturon + 7.8 0.1 0.3 0.1 0.3 0.03 0.1

161 Isoxaben + 8.4 0.02 0.05 0.03 0.1 0.1 0.3

162 Isoxadifen-ethyl + 9.0 0.3 1 0.3 1 0.1 0.3

163 Kresoxim-methyl + 9.0 0.3 1 1 3 2 5

164 Lenacil + 7.7 0.03 0.1 0.3 1 0.3 1

165 Malaoxon + 7.0 0.1 0.3 0.5 1.5 0.1 0.3

166 Mandipropamid + 8.4 0.3 1 0.3 1 0.3 1

167 MCPA - 7.8 0.5 2 1 3 2 5

168 Mefenacet + 8.7 0.03 0.1 0.03 0.1 0.03 0.1

169 Mepiquat chloride + 0.8 0.1 0.3 0.03 0.1 0.03 0.1

170 Mepronil + 8.6 0.1 0.3 0.1 0.3 0.03 0.1

171 Metamitron + 5.4 0.3 1 1 3 1 3

172 Metazachlor + 7.7 0.3 1 0.1 0.3 0.1 0.3

173 Metconazole + 7.2 0.1 0.3 0.1 0.3 0.1 0.3

174 Methabenzthiazuron + 8.0 0.1 0.3 0.03 0.1 0.03 0.1

175 Methamidophos + 2.1 0.3 1 1 3 1 3

176 Methiocarb + 8.4 0.2 0.6 0.1 0.3 0.1 0.3

177 Methiocarb-sulfone + 5.8 0.1 0.3 0.1 0.3 0.1 0.3

178 Methiocarb-sulfoxide + 5.3 0.03 0.1 0.1 0.3 0.1 0.3

179 Methomyl + 4.2 0.03 0.1 0.1 0.3 0.3 1

180 Methoprotryne + 7.9 0.1 0.3 0.1 0.3 0.3 1

181 Methoxyfenozide + 8.6 0.1 0.3 1 3 1 3

182 Metobromuron + 7.8 0.1 0.3 1 3 0.3 1

183 Metolachlor + 8.9 0.3 1 0.1 0.3 0.3 1

184 Metolcarb + 6.6 0.2 0.6 0.3 1 0.3 1

185 Metosulam + 7.1 0.1 0.3 0.3 1 0.1 0.3

186 Metoxuron + 6.4 0.3 1 2 5 1 3

187 Metrafenone + 9.3 0.1 0.3 0.3 1 0.3 1

188 Metsulfuron-methyl + 7.0 0.3 1 0.1 0.3 0.1 0.3

189 Mevinphos + 6.0 0.03 0.1 1 3 0.1 0.3

190 Mexacarbate + 4.8 0.03 0.1 0.1 0.3 0.3 1

191 Monocrotophos + 4.6 0.2 0.6 0.1 0.3 0.1 0.3
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

192 Monolinuron + 7.5 0.03 0.1 0.1 0.3 0.1 0.3

193 Napropamide + 8.9 0.1 0.3 0.3 1 0.03 0.1

194 Neburon + 9.1 0.3 1 0.1 0.3 2 5

195 Nicosulfuron + 6.9 0.3 1 0.1 0.3 0.1 0.3

196 Nuarimol + 8.3 0.3 1 0.3 1 1 3

197 Ofurace + 7.0 0.3 1 0.3 1 0.3 1

198 Omethoate + 3.3 0.1 0.3 0.1 0.3 0.1 0.3

199 Oxadixyl + 6.5 0.3 1 0.3 1 0.3 1

200 Oxamyl (NH4) + 4.0 0.1 0.3 0.1 0.3 0.01 0.05

201 Paclobutrazol + 8.5 0.3 1 0.3 1 1 3

202 Penconazole + 9.1 0.1 0.3 0.1 0.3 0.2 0.6

203 Pencycuron + 9.4 0.1 0.3 0.1 0.3 0.1 0.3

204 Phenmedipham + 8.0 2 5 2 5 5 10

205 Phenthoate + 9.0 0.1 0.3 0.1 0.3 0.3 1

206 Phoxim + 9.3 0.3 1 2 5 2 5

207 Picoxystrobin + 9.0 0.03 0.1 0.3 1 0.3 1

208 Piperonyl butoxide + 9.8 0.003 0.01 0.1 0.3 0.03 0.1

209 Piperophos + 9.4 0.03 0.1 0.03 0.1 0.03 0.1

210 Pirimicarb + 6.2 0.1 0.3 0.3 1 0.3 1

211 Pirimiphos-methyl + 9.3 0.03 0.1 0.03 0.1 0.03 0.1

212 Primisulfuron-methyl + 8.6 0.2 0.5 0.3 1 0.1 0.3

213 Prochloraz + 9.3 0.1 0.3 0.1 0.3 0.3 1

214 Profenophos + 9.6 0.03 0.1 0.01 0.03 0.03 0.1

215 Promecarb + 8.5 0.1 0.3 0.3 1 0.1 0.3

216 Prometon + 7.4 0.03 0.1 0.1 0.3 0.3 1

217 Prometryn + 8.4 0.2 0.6 0.2 0.6 0.2 0.6

218 Propamocarb + 3.5 0.03 0.1 0.03 0.1 0.03 0.1

219 Propazine + 8.3 0.1 0.3 0.3 1 0.3 1

220 Propetamphos + 8.6 0.3 1 1 3 0.03 0.1

221 Propiconazole + 9.2 0.1 0.3 0.1 0.3 0.1 0.3

222 Propoxur + 6.9 0.3 1 0.3 1 0.03 0.1

223 Propyzamide + 8.6 0.3 1 0.3 1 1 3

224 Prosulfocarb + 9.6 0.1 0.3 0.3 1 0.1 0.3

225 Pymetrozine + 3.5 0.1 0.3 0.1 0.3 0.1 0.3

226 Pyraclostrobin + 9.3 0.03 0.1 0.1 0.3 0.01 0.03

227 Pyrimethanil + 8.3 0.3 1 0.3 1 0.3 1

228 Pyroxsulam + 7.0 0.1 0.3 0.03 0.1 0.1 0.3

229 Quinoxyfen + 10.1 0.03 0.1 0.1 0.3 0.1 0.3

230 Quizalofop-ethyl + 9.6 0.03 0.1 0.1 0.3 0.1 0.3

231 Quizalofop-p + 8.9 0.3 1 2 5 2 5

232 Resmethrin + 10.3 1 3 n n 10 20

233 Rimsulfuron + 7.4 0.03 0.1 0.3 1 0.3 1

234 Rotenone + 8.9 0.3 1 0.3 1 0.3 1

235 Schradan + 5.8 0.03 0.1 0.3 1 0.03 0.1

236 Sethoxydim + 9.7 2 5 50 100 2 5

237 Simeconazole + 8.8 0.3 1 5 10 5 10

238 Simetryn + 7.1 0.3 1 0.3 1 0.3 1

239 Spinosad A + 9.3 0.3 1 0.3 1 0.3 1
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Name Polarity RT
Strawberry Leek Flour

LOD LOQ LOD LOQ LOD LOQ

240 Spiromesifen + 9.9 0.3 1 1 3 1 3

241 Spirotetramat + 8.7 0.03 0.1 0.1 0.3 0.3 1

242 Spiroxamine + 8.6 0.1 0.3 0.3 1 0.3 1

243 Sulfotep + 9.1 0.1 0.3 0.3 1 0.3 1

244 Sulprofos + 9.9 1 3 1 3 2 5

245 Tebuconazole + 9.1 0.3 1 0.03 0.1 0.1 0.3

246 Tebufenozide + 9.0 0.3 1 1 3 2 5

247 Tebufenpyrad + 9.7 0.03 0.1 0.3 1 0.1 0.3

248 Tebuthiuron + 7.1 0.03 0.1 0.1 0.3 0.3 1

249 Teflubenzuron + 9.4 1 3 2 5 5 10

250 Tepraloxydim + 8.7 1 3 5 10 5 10

251 Terbumeton + 7.5 0.1 0.3 0.1 0.3 0.1 0.3

252 Terbuthylazine + 8.4 0.1 0.3 0.1 0.3 0.1 0.3

253 Terbutryn + 8.5 0.1 0.3 0.3 1 0.3 1

254 Tetraconazole + 8.8 0.3 1 0.3 1 0.1 0.3

255 Tetramethrin + 9.7 0.3 1 2 5 1 3

256 Thiabendazole + 5.3 0.3 1 0.3 1 0.3 1

257 Thiacloprid + 6.1 0.03 0.1 0.03 0.1 0.03 0.1

258 Thiamethoxam + 4.5 0.03 0.1 0.1 0.3 0.1 0.3

259 Thidiazuron + 7.1 0.3 1 0.3 1 0.3 1

260 Thiobencarb + 9.4 0.1 0.3 0.1 0.3 0.1 0.3

261 Thiophanate-methyl + 6.9 0.3 1 0.3 1 0.3 1

262 Tolfenpyrad + 9.7 0.03 0.1 0.1 0.3 0.1 0.3

263 Tralkoxydim + 9.9 0.1 0.3 0.03 0.1 0.03 0.1

264 Triadimefon + 8.6 1 3 5 10 1 3

265 Triadimenol + 8.5 0.3 1 0.3 1 1 3

266 Triazophos + 8.7 0.01 0.05 0.1 0.3 0.1 0.3

267 Trichlorfon + 5.2 1 3 1 3 1 3

268 Tricyclazole + 6.5 0.03 0.1 0.1 0.3 0.1 0.3

269 Tridemorph + 9.2 0.3 1 2 5 0.1 0.3

270 Trietazine + 8.8 0.3 1 0.1 0.3 0.1 0.3

271 Trifloxystrobin + 9.4 0.03 0.1 0.03 0.1 0.03 0.1

272 Triflumizole + 9.6 0.03 0.1 0.3 1 0.3 1

273 Vamidothion + 5.4 0.01 0.03 0.03 0.1 0.1 0.3

274 Zoxamide + 9.2 0.1 0.3 0.3 1 0.3 1
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Analyte
MRL (µg/kg) LOQ (µg/kg)

Strawberry Leek Flour Strawberry Leek Flour

Acephate 10 10 10 1 1 1

Azoxystrobin 50000 10000 300 0.01 0.01 0.3

Carbaryl 50 10 500 1 1 1

Dimethomorph  
(sum of isomers)

50 1500 10 1 0.1 0.3

Diniconazole 50 10 10 1 1 1

Oxamyl 50 10 10 0.3 0.3 0.05

Pencycurone 50 50 50 0.3 0.3 0.3

Pyraclostrobin 100 700 200 0.1 0.3 0.03

Spinosad A 50 500 1000 1 1 1

Zoxamide 50 20 20 0.3 1 1
 

Table 6. Comparison of the method LOQ to the MRL for selected pesticides.

The relative standard deviation (RSD) is an important 
qualitative parameter that can be used instead of signal-
to-noise ratio to provide a better estimate of LODs and 
LOQs. For pesticide residue analysis, 
SANCO/12571/2013 specifies repeatability criteria of 
20% RSD for all compounds within the method scope. 
For example, as shown in Figure 3, 2.9% RSD was 
obtained for seven replicate injections of benzaton in the 
leek matrix at 10 µg/kg. The method RSDs at the MRLs 
were below 15%, establishing method reproducibility.

When using ESI, matrix effects can challenge accurate 
quantitation of pesticides. Though there are different 
strategies to compensate for these effects, the results 
presented in this application note are based on matrix-
matched calibration. Figure 4 shows the effect of matrix 
on peak area. Although ion suppression is observed in the 
leek and wheat flour matrices, the method proved effective 
regardless of the matrix analyzed.

Figure 3. An RSD of 2.9% was obtained for seven replicate 
injections of bentazon in leek matrix at 10 µg/kg.

Figure 4. Matrix effects on peak area of chlorotoluron.
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Analyte Fapas No. Fapas Matrix Assigned value 
(µg/kg)

Acceptance 
range (µg/kg)

Measured 
value (µg/kg) RSD (%)

Carbaryl

T19142 Melon Puree

89.0 49.9–128.2 91.1 1.1

Diniconazol 52.3 29.3–75.3 59.7 9.0

Zoxamide 91.7 51.4–132.1 108.4 3.0

Pencycuron
T19140 Lettuce Puree

73.2 41.0–105.4 45.9 6.0

Thiamethoxam 48.8 27.3–70.3 36.3 9.1

Azoxystrobin

19110 Lettuce Puree

188.0 110–265 132.5 15.4

Dimetomorph (sum of 
isomers)

181.0 106–256 160.1 11.9

Propyzamide 197.0 116–277 195.1 16.5

Azoxystrobin

T0983 Wheat Flour

383.0 241–524 361.2 1.7

Fenhexamid 110.0 61–158 125.4 10.4

Imazalil 161.0 93–229 157.2 8.2

Thiabendazole 49.3–126.7 67.6 7.3
 

Table 7. External quality control (FAPAS) results for the relevant compounds.

The quality control samples FAPAS #T19140 (lettuce 
puree), FAPAS #19110 (lettuce puree), FAPAS #T19142 
(melon puree) and FAPAS #T0983 (wheat flour) were 
analyzed for their content of target pesticides to provide 
external quality control for method validation. As shown 
in Table 7, the measured target analyte values consistently 
fell within the acceptance range with acceptable %RSD 
values.

QuEChERS sample preparation offers a convenient and 
effective approach for extraction of pesticide residues in 
food matrices. The robust procedure has a number of 
compelling advantages: high recoveries, accurate results, 
high sample throughput, low solvent and glassware usage, 
reduced labor and bench space, and lower reagent costs. 
As shown in Figure 5, the percent recoveries achieved for 
selected pesticides at the 10 µg/kg level were acceptable 
and generally between 80 and 110% in the matrices 
analyzed. The pesticides selected represent results typical 
of all pesticides studied.

Figure 5. Recovery (%) of selected pesticides at the 10 µg/kg-level by matrix.
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Conclusion
Regulations of the European Union pose some significant 
challenges to the analytical methods quantifying pesticide 
residues in complex matrices. This application note 
described a multi-residue LC-MS/MS method that uses the 
TSQ Endura triple quadrupole mass spectrometer-based 
Pesticide Explorer Collection Standard Quantitation 
solution for rapid and robust quantitation of more than 
250 pesticides in fruit and vegetable matrices at their 
respective MRLs. For convenience and fast method 
implementation, the complete instrument and data 
processing method including SRM settings is included 
with the Pesticide Explorer Collection start-to-finish 
workflow solution.

The method results were shown to comply with the 
stringent guidelines set forth in SANCO/12571/2003 
concerning sensitivity, accuracy, and precision. In  
15 minutes, all target pesticides were detected and 
quantified in food matrices below established MRLs. 
Method RSDs at the MRLs were below 15%, establishing 
the method’s reproducibility. Percent recoveries achieved 
at the 100 µg/kg-level using a standard QuEChERS 
sample preparation protocol were in general between  
80 and 110%. The QuEChERS sample extraction 
procedure enabled analysis of only 1 µL sample, without 
need for dispersive SPE sample cleanup or sample 
dilution, with increased robustness and throughput. 

References
1.	http://www.thermoscientific.com/content/tfs/en/product/

hypersep-dispersive-spe-extraction-products-quechers.
html

2.	Anastassiades et al. Fast and easy multiresidue method 
employing acetonitrile extraction/partitioning and 
“dispersive solid-phase extraction” for the 
determination of pesticide residues in produce.  
J. Chromatogr. A. 2003. 1015, 163-184.

3.	Official Journal of the European Communities, 
COMMISSION DECISION of 12 August 2002 
implementing Council Directive 96/23/EC concerning 
the performance of analytical methods and the 
interpretation of results. [Online] http://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=CELEX:32002D06
57&from=EN (accessed September 18, 2015).

4.	Official Journal of the European Union, COMMISSION 
DIRECTIVE 2006/125/EC of 5 December 2006 on 
processed cereal-based foods and baby foods for infants 
and young children. [Online] http://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:32006L0125
&from=EN (accessed September 18, 2015).

5.	EUROPEAN COMMISSION HEALTH & 
CONSUMER PROTECTION DIRECTORATE-
GENERAL, Safety of the food chain Chemicals, 
contaminants, pesticides, Guidance document on 
analytical quality control and validation procedures for 
pesticide residues analysis in food and feed. 
SANCO/12571/2013. [Online] http://ec.europa.eu/food/
plant/pesticides/guidance_documents/docs/qualcontrol_
en.pdf (accessed September 18, 2015).

6.	Official Journal of the European Union, COMMISSION 
IMPLEMENTING REGULATION (EU) No 788/2012 
of 31 August 2012 concerning a coordinated 
multiannual control programme of the Union for 2013, 
2014 and 2015 to ensure compliance with maximum 
residue levels of pesticides and to assess the consumer 
exposure to pesticide residues in and on food of plant 
and animal origin. [Online] http://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:32012R0788
&from=EN (accessed September 18, 2015).

7.	European Commission. Plants. EU Pesticides database. 
[Online] http://ec.europa.eu/food/plant/pesticides/
eu-pesticides-database/public/?event=homepage&langu
age=EN (accessed September 18, 2015).

8.	Fussell et al. Food Additives & Contam. 2007, 24, 
1247-1256. 

To find a local representative, visit:
www.thermofisher.com/pesticides-LCMS

©2016 Thermo Fisher Scientific Inc. All rights reserved. Sartorius is a registered trademark of Sartorius AG Corp. ULTRA-TURRAX is a registered 
trademark of IKA - Werke GMBH & Co. Accu-Jet is a registered trademark of Brand GmbH + Co. All other trademarks are the property of Thermo 
Fisher Scientific and its subsidiaries. This information is presented as an example of the capabilities of Thermo Fisher Scientific products. It is not 
intended to encourage use of these products in any manners that might infringe the intellectual property rights of others. Specifications, terms 
and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details. 

http://www.thermoscientific.com/content/tfs/en/product/hypersep-dispersive-spe-extraction-products-quechers.html
http://www.thermoscientific.com/content/tfs/en/product/hypersep-dispersive-spe-extraction-products-quechers.html
http://www.thermoscientific.com/content/tfs/en/product/hypersep-dispersive-spe-extraction-products-quechers.html
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32002D0657&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32002D0657&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32002D0657&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0125&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0125&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0125&from=EN
http://ec.europa.eu/food/plant/pesticides/guidance_documents/docs/qualcontrol_en.pdf
http://ec.europa.eu/food/plant/pesticides/guidance_documents/docs/qualcontrol_en.pdf
http://ec.europa.eu/food/plant/pesticides/guidance_documents/docs/qualcontrol_en.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012R0788&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012R0788&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012R0788&from=EN
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/public/?event=homepage&language=EN
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/public/?event=homepage&language=EN
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/public/?event=homepage&language=EN


Start-to-finish  
	 workflows for pesticide analysis

Thermo Scientific  
Pesticide Explorer Collection  



2

Pesticide Explorer Collection

Selection table
Triple Quadrupole Solutions  Orbitrap Solutions 

1–Standard Quan 2–Premium Quan 3–HRAM Quan 4–HRAM Quan/Qual
Lab Profile  

Routine - Standard Quantitation  
Routine - High Sensitivity Quantitation  
Routine - Targeted HRAM Quantitation  

Routine Plus - Targeted and Non-targeted Screening and 
Quantitation

Workflow and Components Targeted Targeted Targeted Targeted + Non-targeted
Thermo Scientific™ QuEChERS kit

Pre-set Methods (LC-MS) 

Thermo Scientific™ Accucore™ aQ C18 LC columns  
(100 x 2.1 mm, 2.6µm)

Thermo Scientific™ UltiMate™ 3000 LC system (HPG-3400RS)

MS System        
Thermo Scientific™ TSQ Endura MS
Thermo Scientific™ TSQ Quantiva MS  
Thermo Scientific™ Q Exactive™ Focus MS    

Software        
Thermo Scientific™ TraceFinder™ software 

Thermo Scientific™ Compound Discoverer™ software

Thermo Scientific™ SIEVE™ software

Thermo Scientific™ HRAM MS/MS Spectral Library    
Quick-Start Manual 

3-day training 

Comprehensive Pesticide Analysis Solutions    
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Choice of configurations simplify complex pesticide methods  
To ensure your immediate success, the Pesticide Explorer Collection is available in four pre-configured, pre-tested solutions.

For laboratories performing routine targeted quantitation, the Pesticide Explorer Collection offers two triple quadrupole mass 

spectrometer workflow-based configurations for Standard and Premier Quantitation. The Standard Quantitation configuration 

includes the TSQ Endura triple quadruople mass spectrometer and ensures compliance against regulated levels of detection. 

For quantitative applications demanding the highest possible sensitivity, the Premier Quantitation configuration features the TSQ 

Quantiva triple quadruople mass spectrometer to meet or exceed regulatory limits. 

For laboratories offering specialized analytical services, there is a choice of two Thermo Scientific™ HRAM Orbitrap 

configurations for quantitation and screening employing the Thermo Scientific™ Q Exactive™ Focus mass spectrometer. HRAM 

capability significantly enhances quantitative accuracy even when analyzing complex sample matrices with limited prior clean 

up as well as the ability to quantify and confirm in one single analysis.

The Thermo Scientific™ Pesticides Explorer Collection 
is a comprehensive set of liquid chromatography-mass 
spectrometry (LC-MS) solutions designed for laboratories 
performing routine quantitation, targeted and non-targeted 
screening of pesticide residues in food matrices. Each 
configuration includes all the workflow components needed—
consumables, hardware, software and built-in instrument and 
data processing methods—pre-configured and tested, from 
your single trusted supplier, Thermo Fisher Scientific. 

•	 Pesticide Explorer Collection – Standard Quantitation 

•	 Pesticide Explorer Collection – Premier Quantitation 

•	 Pesticide Explorer Collection – Orbitrap HRAM Quantitation 

•	 Pesticide Explorer Collection – Orbitrap HRAM Screening and Quantitation

Configurations available in the Pesticide Explorer Collection



4

The Standard and Premier Quantitation configurations provide everything needed to 
perform robust, routine workflows for SRM-based quantitation of pesticides, from 
the QuEChERS sample extraction kit to proven multi-class pesticide residue analysis 
methods. Pre-configured methods for each solution are easy to access on the USB 
drive included with the Pesticide Explorer Collection installation guide.

UltiMate 3000 LC  System with TSQ Endura MS 
or TSQ Quantiva MS

Robust, Routine Workflows for Triple Quadrupole-Based Quantitation

Select a pre-configured TSQ-tested 
method with column and conditions.
Load and go!

Select compounds from the compound 
database to automatically create the 
instrument and processing method. 

Flexibility in the instrument method allows 
you to create or edit pre-configured methods 
with SRM transitions and retention times  
with ease. 

SELECT

Users can quickly and easily set up a new 

method using the TraceFinder software 

compound database, or by uploading and 

modifying pre-configured methods.
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Robust, Routine Workflows for Triple Quadrupole-Based Quantitation

Data is acquired under optimal conditions 
for large multi-component pesticide residue 
analysis.

After data review, generate high-quality standard and custom reports 
to rapidly turn your samples into results.

REVIEW AND REPORT

The color flagging features in 
TraceFinder software enable the 
analyst to quickly review and confirm 
results.

LOAD METHOD AND 
ACQUIRE DATA
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Q Exactive Focus MS and UltiMate 3000 LC System

Reduce method development time by using the HRAM 

spectral fragmentation library and compound database to 

identify compounds with speed and confidence. 

The Orbitrap HRAM Quantitation configuration provides high resolution accurate mass 
analysis, a unique capability that enables quantitation without compromise in sensitivity, 
accuracy, precision, or linear dynamic range. High resolving power is particularly useful 
for the analysis of contaminants in complex matrices and can overcome  
the masking effects of isobaric inferences, allowing detection of analytes at very  
low concentrations. 

Routine Workflows for Orbitrap HRAM Targeted Quantitation

SELECT

Pre-configured instrument methods for targeted 
quantitation enable the user to quickly start 
acquiring data.

Master Method templates available with the Pesticide Explorer Collection 
instantly allows users to acquire and process data for quantitation. 

LOAD METHOD AND ACQUIRE DATA
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Review results rapidly by flagging method 

criteria and/or regulatory levels. Choose from a 

large number of pre-defined and customizable 

report templates meeting a variety of regulatory 

requirements. View the result of changes to the  

data processing method immediately without  

manual intervention.

Routine Workflows for Orbitrap HRAM Targeted Quantitation

Customizable reports can easily be exported in MS Excel format for 
possible LIMS integration.   

In data review, the analyst is able to quickly glance through all 
compounds and samples in a single view. 

LOAD METHOD AND ACQUIRE DATA REVIEW AND REPORT
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Targeted Screening

Non-targeted Screening

The Q Exactive Focus mass spectrometer produces data that can be used for highly 
sensitive and selective quantitation as well for in-depth screening. Built-in databases 
designed for food safety and environmental analyses make quantitation, and targeted 
as well as non-targeted screening from a single data set seamless, with the option to 
reanalyze data retrospectively at a future date without the need for sample reinjection. 
Even without using reference standards, TraceFinder software allows the user to perform 
relative quantitation between multiple samples in their workflow.

New Analytical Capability Workflows For Orbitrap HRAM Screening and Quantitation 

Q Exactive Focus MS and  UltiMate 3000 LC  System

METHOD SELECTION 

With full-scan, targeted data-dependant MS/MS, the analyst enjoys greater  
flexibility to detect large sets of compounds in a single run. 

With variable data independent acquisition (vDIA), full-scan MS and 
MS/MS HRAM analysis, no sample-specific method optimization is 
necessary, and the risk of missing important non-targeted compounds 
is greatly reduced.  



Built-in databases in TraceFinder software allow the 

user to perform quantitation. 
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Compound Discoverer software can be used to identify the 
degradents and metabolites of known target compounds.

When integrated into the TraceFinder workflow, SIEVE 
software extracts compound spectra from complex data and 
performs differential and statistical analysis to determine 
the compounds that vary significantly within the sample set.

New Analytical Capability Workflows For Orbitrap HRAM Screening and Quantitation 

REVIEW AND REPORTCONFIRM RESULTS

Detailed reports are generated and exported for printing and also 
customizable for individual customers.

View positive hits during data review; confirmation is easily done using 
fragmentation, spectra, retention time, and isotope pattern information.



Table 1. Compound classes provided in the HRAM  
MS/MS spectral libraries. 

Table 2. Unique entries and total spectra 
in the HRAM MS/MS spectral libraries.
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Laboratories using The Pesticide Explorer Collection comprising of either the Orbitrap HRAM Quantitation or Orbitrap 

HRAM Screening and Quantitation configuration will enjoy the time-savings provided by an “off-the-shelf” database of 

MS/MS spectra – no need to build your own libraries! To meet specific laboratory requirements, the libraries can be 

expanded and customized by adding new compounds and spectra.

The Thermo Scientific Pesticide Explorer Collection includes the High-Resolution Accurate-Mass MS/MS Spectral 

Libraries and TraceFinder compound databases. These were designed specifically for targeted screening, quantitation and 

analysis of non-targeted contaminants in food, environmental, clinical research and forensic toxicology sample matrices. 

Fully integrated and searchable using TraceFinder software with over 2,600 compounds and more than 15,000 spectra, 

the HRAM MS/MS Spectral Libraries can be used to screen and identify a variety of known and unknown compounds 

with speed and confidence. To reduce method development time and increase confidence in compounds detected, the 

HRAM MS/MS compound database includes retention times that were determined using the same internal standards.

Power of HRAM MS/MS Spectral 
Libraries and Compound Databases

Thermo Scientific m/z Cloud Library assists with 
unknown identification

The m/z Cloud library is a continuously expanding, highly curated mass spectral fragmentation 

database that assists in the identification of compounds when they are not in local spectral 

fragmentation libraries. The library features a freely searchable collection of HRAM spectra  

that can be accessed using an advanced spectral correlation algorithm.

Compound Groupings Unique  
Entries

Total  
Spectra

Environmental and  
Food Safety 1,634 8,906

Clinical Research and 
Forensic Toxicology 926 4,630

COMPOUND CLASS

Food Safety and Environmental Forensic Toxicology

Emerging Environmental Contaminants Drugs of Abuse

Pesticides Natural and Industrial Toxins 

Veterinary Drugs Prescription Drugs

Mycotoxins Performance Enhancing Drugs

Perfluorinated Compounds (PFCs) Other Drug Monitoring Research



The heat map reporting templates allow for the quick evaluation of 
the presence of components and their relative abundance across 
the sample set.
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As the identification of pesticide residues becomes increasingly 

important, so does that ability to review and report results quickly and 

accurately. In particular, high productivity multi-residue analyses require 

accurate and robust reporting across multiple regulatory agencies. The 

TraceFinder software reporting system allows creation and automated 

generation of quantitative and qualitative reports covering a broad array 

of pesticide residue analysis methods. The reports can be tailored to 

meet specific reporting needs.

Powerful Software Empowers Your 
Pesticide Analyses

TraceFinder software provides an extensive suite of targeted 

quantitation and screening LC-MS workflows, experiments and 

reports for environmental and food safety applications as well as 

protects the integrity of the analytical data.

Further updates on the TraceFinder compound database are offered 

to registered users at https://thermo.flexnetoperations.com

SIEVE software enables label-free, semi-quantitative differential 

analysis of complex LC-MS data sets. Whether your analytes are 

large or small molecules or whether you are comparing two or 

hundreds of samples, SIEVE software confidently and reproducibly 

identifies components with statistically significant inter-sample 

differences in abundance.

Designed to save time, Compound Discoverer software includes an 

extensive set of tools to ensure confident compound identification 

and structural elucidation in pharmaceutical metabolism, impurity 

analysis, forensic toxicology, and food and environmental 

applications.

Comprehensive, High Productivity 
Reporting 

  

 Compound Discoverer 1.0 
For small molecule structure ID 



Single Provider Solution Ensures Your Success 
The Pesticide Explorer Collection provides start-to-finish workflows tailored to help food monitoring and testing laboratories reduce startup time and cost. The 

collection provides compelling productivity and efficiency enhancements for both startup laboratories and laboratories adding new analytical capabilities to address 

evolving customer and industry demands. Regardless of staff or laboratory expertise, the Pesticide Explorer Collection is designed to make it easier for both new 

and experienced users to obtain reliable, unambiguous, high-quality LC-MS/MS results. At Thermo Fisher Scientific, we’ll match you to the right products - through 

experienced commercial support combined with the most comprehensive line of instruments, equipment, consumables, chemicals, reagents and software available. 

Africa  +43 1 333 50 34 0
Australia  +61 3 9757 4300
Austria  +43 810 282 206
Belgium  +32 53 73 42 41
Canada  +1 800 530 8447
China  800 810 5118 (free call 
domestic) 400 650 5118

Denmark  +45 70 23 62 60
Europe-Other  +43 1 333 50 34 0
Finland  +358 10 3292 200
France  +33 1 60 92 48 00
Germany  +49 6103 408 1014
India  +91 22 6742 9494
Italy  +39 02 950 591

Japan  +81 45 453 9100
Korea  +82 2 3420 8600
Latin America  +1 561 688 8700
Middle East  +43 1 333 50 34 0
Netherlands  +31 76 579 55 55
New Zealand  +64 9 980 6700
Norway  +46 8 556 468 00

Russia/CIS  +43 1 333 50 34 0
Singapore  +65 6289 1190
Spain  +34 914 845 965
Sweden  +46 8 556 468 00
Switzerland  +41 61 716 77 00
UK  +44 1442 233555
USA  +1 800 532 4752

www.thermofisher.com/Pesticides-LCMS
©2015-16 Thermo Fisher Scientific Inc. All rights reserved. mzCloud and the mzCloud logo are trademarks of HighChem 
LLC. All other trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries. Specifications, terms and 
pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for 
details.	
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QuEChERs products are a convenient and effective approach for determining pesticide residues in fruit,  

vegetables and other foods. The extraction and clean-up products are easy to use and enable  

researchers to determine greater numbers of pesticides than with standard SPE.

Perform the full range of HPLC or nano HPLC applications on one system platform using UltiMate 3000 RSLC 

systems. For added mobile phase flexibility, the included Thermo Scientific™ Dionex™ Ultimate™ HPG-3400RS 

Rapid Separation Binary Pump is included, provides true ballistic gradients  

with excellent retention time precision.

Simplify and improve your analytical results with Thermo Scientific™ HPLC columns. Available in particle sizes  

and column designs to meet all separation needs, they improve resolution, enhance sensitivity, and deliver  

faster analysis and consistent performance. 

Meet today’s challenges with us to safeguard the global food supply. Triple quadrupole MS delivers  

SRM sensitivity and speed to detect targeted compounds more quickly and HRAM solutions using  

Thermo Scientific™ Orbitrap™ MS enables screening with accurate quantitation of hundreds  

of contaminants.

Screening, identification, and quantification of food and environmental contaminants are faster and  

more confident with High-Resolution Accurate-Mass MS/MS Spectral Libraries.  

The libraries provide high-resolution, accurate-mass (HRAM) MS/MS spectra for identification,  

confirmation, and quantification of thousands of compounds. 

http://www.thermoscientific.com/en/product/high-resolution-3.html
http://www.thermoscientific.com/en/product/hypersep-dispersive-spe-extraction-products-quechers.html
http://www.thermoscientific.com/en/product/tsq-quantiva-triple-quadrupole-mass-spectrometer.html
http://www.thermoscientific.com/en/product/tsq-endura-triple-quadrupole-mass-spectrometer.html
http://www.thermoscientific.com/en/product/dionex-ultimate-3000-binary-rapid-separation-rs-system.html
http://www.thermoscientific.com/en/product/accucore-aq-2-6-m-particle-size-hplc-columns.html


P
ro

d
u

ct S
p

e
cificatio

n
s

•  Extreme quantitative value in a triple quadrupole 
mass spectrometer

• Best-in-class sensitivity

•  Ultrafast selected-reaction monitoring enables 
quantifi cation of more compounds in less time

• Superb robustness and reliability

•  Close integration with application-specifi c software 
ensures maximum productivity

• Simple method development and easy operation

Thermo Scienti� c TSQ Endura 
Triple-Stage Quadrupole 
Mass Spectrometer
 Extreme quantitative value with unprecedented ease

M A S S  S P E C T R O M E T R Y

The Thermo Scientifi c™ TSQ Endura™ 
triple-stage quadrupole mass spectrometer 
provides unparalleled value, with LODs and 
LOQs unrivaled in its class. It delivers this 
best-in-class quantitation run after run and 
day after day, even for complex and 
diffi cult-to-run samples. Close integration 
with application-specifi c software ensures 
maximum productivity. The instrument’s 

excellent analytical performance doesn’t 
come at the price of complexity or lack of 
durability; breakthrough software and hardware 
developments make operation far easier and 
more reliable than in previous-generation 
triple quadrupoles. The TSQ Endura MS 
helps users spend more time thinking about 
their analyses and less time worrying about 
instrument setup and operation.
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Hardware Features

Thermo Scientific™ EASY-Max NG™  
API Source
• �Automatic connection of all gases and 

voltages on installation for simpler 
operation and greater reliability

• �Automatic source recognition for ease of 
use and simplified data logging

• �Sweep gas reduces chemical noise

• �Enhanced exhaust port efficiently removes 
solvent vapor, improving uptime and 
reducing chemical noise

• �Optimal 60 degree spray angle

• �Minimal adjustment

• �Interchangeable HESI and APCI  
ionization probes

• �Dual-mode HESI and APCI capability

Ion Optics

RF-Lens
The progressively spaced stacked-ring ion 
guide (RF-Lens) captures and efficiently 
focuses ions in a tight beam. Large variable 
spacing between electrodes provides better 
pumping efficiency and improved 
ruggedness. Automatic tuning program 
optimizes ion transmission.

Ion Beam Guide
The ion beam guide, with its neutral blocker, 
stops neutrals and high-velocity clusters, 
keeping the ion optics cleaner, reducing 
noise, and increasing sensitivity.

Hyperbolic Quadrupole Mass Filter  
(Q1 and Q3)
Hyperbolic quadrupoles with high ion 
transmission at isolation widths down to  
0.4 amu provide excellent sensitivity and 
selectivity.

Active Collision Cell (Q2)
The high-pressure argon-filled collision cell 
produces efficient fragmentation for high 
sensitivity. An axial DC field speeds ion 
transits, yielding up to 500 SRM/s with  
zero cross talk.

Vacuum System
• �Four-stage differentially pumped vacuum 

manifold

• �Advanced triple-inlet turbomolecular pump 
integrated with the vacuum manifold

• �Single rotary vacuum pump configuration

Detector
• �Dual-mode discrete-dynode detector 

increases sensitivity by operating in 
pulse-counting mode when ion flux is low 
and analog mode when ion flux is high

• �Six orders of dynamic range provide 
high-confidence quantitation

Integrated Divert Valve and Syringe Pump

Fully automated data system control of the 
divert valve enables switching the solvent 
front, gradient end point, or any portion of 
the HPLC run to waste.

Optional Ion Sources
• �Thermo Scientific™ Ion Max NG™ ion 

source provides ultimate performance with 
full adjustments for optimization

• �Thermo Scientific™ EASY-Spray NG™ ion 
source is designed for maximum 
nanoelectrospray performance with no 
need for adjustments

• �Thermo Scientific™ Nanospray Flex NG™ 
ion source is designed for ultimate 
nanoelectrospray performance with 
complete flexibility of column selection

EASY-Max NG ion source

Hyperbolic quadrupole 
mass filter

Hyperbolic 
quadrupole 
mass filter

RF-Lens

Ion beam guide with 
neutral blocker

Active collision cell 
with axial DC fields

Dual-mode 
discrete-dynode 
detector

Figure 1. TSQ Endura ion optics
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Software Features

Data System
• �High-performance PC with Intel® 

microprocessor

• �High-resolution LCD color monitor

• �Microsoft® Windows® 7 operating  
system (64 bit)

• �Microsoft Office 2010 software

Standard MS Software
• �Thermo Scientific™ Xcalibur™ processing 

and instrument control software

• �Tune editor for system calibration, 
diagnostics, and manual data acquisition

• �Method editor with comprehensive 
application-specific template library and 
drag-and-drop user interface to facilitate 
method development

• �Automated optimization of all instrument 
parameters, including gas pressures and 
collision energy, within an experiment

• �Direct control of multiple vendors’ LC 
systems and autosampler configurations 
through Xcalibur software

• �Foundation of shared, state-of-the-art 
software makes it easier to transfer methods 
between next-generation instruments

Scan Functions
• �Highly sensitive full-scan MS in Q1 or Q3

• �Selected-ion monitoring (SIM) in Q1 or Q3

• �Selected-reaction monitoring (SRM) with 
up to 30,000 SRMs definable and up to 
500 SRMs/s

• �High-resolution (0.4 Da) selected-reaction 
monitoring

• �Product ion scanning

• �Precursor ion scanning

• �Neutral-loss scanning

• �Reverse energy ramp (RER) MS/MS 
spectra gives information-rich MS/MS 
spectra for solid compound identification

• �Polarity switching capabilities

• �Quantitation-enhanced data-dependent 
(QED) MS/MS

• Mixed Mode Scan Function

Optional Application-Specific Software
• �Thermo Scientific™ LCQUAN™ quantitation 

software supports 21 CFR Part 11 
compliance

• �Thermo Scientific™ TraceFinder™ software 
simplifies method development and routine 
analysis in food safety, environmental, 
clinical research, and forensic toxicology 
laboratories   

• �Thermo Scientific™ Mass Frontier™ 
spectral interpretation and classification 
software for the identification of unknowns

• �Supports the use of Skyline software 
(MacCoss Lab, University of Washington) 
for method development and data analysis 
for peptide applications

Performance Specifications

Sensitivity

Positive Electrospray (HESI) 
A 2 µL injection of a 500 fg/µL reserpine 
solution will produce a minimum signal-to-
noise ratio of 80,000:1 for the transition of 
the protonated molecule at m/z 609.3 to the 
fragment ion at m/z 195.1 when operated in 
selected-reaction monitoring (SRM) mode 
with Q1 and Q3 resolution set to 0.4 and  
0.7 Da FWHM respectively.

Atmospheric Pressure Chemical 
Ionization (APCI)
A 2 μL loop injection of a 500 fg/μL 
reserpine solution will produce a minimum 
signal-to-noise ratio of 25,000:1 for the 
transition of the protonated molecular ion at 
m/z 609.3 to the fragment ion at m/z 195.1 
when operated in selected reaction 
monitoring (SRM) mode with Q1 and Q3 
resolution both set to 0.7 Da FWHM.

Negative Electrospray (nESI)
A 2 μL loop injection of a 500 fg/uL 
chloramphenicol solution will produce a 
minimum signal-to-noise ratio of 80,000:1 
for the transition of the deprotonated 
molecular ion at m/z 321.0 to the fragment 
ion at m/z 152.0 when operated in selected 
reaction monitoring mode (SRM) with Q1 and 
Q3 resolution set to 0.4 and 0.7 Da FWHM, 
respectively.

Mass Range

m/z 10–3400

Resolution

Q1 and Q3 adjustable to 0.4 Da peak width 
(FWHM) across the entire mass range

Scan Rate

15,000 amu/second at a resolution of 2 FWHM

500 SRM/second (for any resolution from 
0.4 through 2.0 FWHM)

25msec polarity switching

Mass Stability

Mass assignment will be within ±0.05 Da 
over a 24 hour period. The laboratory room 
temperature must be maintained between 
18–27 °C (65–81 °F). The room 
temperature may not change by more than  
5 °C (9 °F) during this period.

1. Includes the divert/inject valve and syringe
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Africa  +43 1 333 50 34 0
Australia  +61 3 9757 4300
Austria  +43 810 282 206
Belgium  +32 53 73 42 41
Canada  +1 800 530 8447
China  �800 810 5118 (free call domestic) 

400 650 5118

Denmark  +45 70 23 62 60
Europe-Other  +43 1 333 50 34 0
Finland  +358 9 3291 0200
France  +33 1 60 92 48 00
Germany  +49 6103 408 1014
India  +91 22 6742 9494
Italy  +39 02 950 591

Japan  +81 45 453 9100
Latin America  +1 561 688 8700
Middle East  +43 1 333 50 34 0
Netherlands  +31 76 579 55 55
New Zealand  +64 9 980 6700
Norway  +46 8 556 468 00
Russia/CIS  +43 1 333 50 34 0

Singapore  +65 6289 1190
Spain  +34 914 845 965
Sweden  +46 8 556 468 00
Switzerland  +41 61 716 77 00
UK  +44 1442 233555
USA  +1 800 532 4752

Installation Requirements

Power
• �Three 230 Vac ±10%, 50/60 Hz at 16 A 

minimum

• �Four 120 Vac +6–10%, 50/60 Hz at 20 A 
or four 230 Vac ±10%, 50/60 Hz at 13 A

• �Earth ground hardwired to main panel

• �Free from voltage variations above or 
below the recommended operating range

Gas
• �Collision gas: 99.995% pure argon

• �Collision gas supply pressure: 135 ± 70 kPa 
(20 ± 10 psig)

• �Sheath/aux/sweep gas: 99% pure nitrogen

• �Sheath/aux/sweep gas supply pressure: 
690 ± 140 kPa (100 ± 20 psig)

• �Maximum sheath gas consumption:  
≈20 L/min

Environment
• �Functional temperature range: 15–27 °C 

(59–81 °F)

• �Optimal temperature range: 18–21 °C 
(65–70 °F)

• �Heat output: 1550 W (5400 Btu/h)

• �Total system heat output: 4420 W  
(15,380 Btu/h)

• �Particulate matter: <3,500,000 particles 
per cubic meter of air (<100,000 particles 
of >5 µm diameter per cubic foot of air)

• �Relative humidity: 20% to 80%, without 
condensation

• �Floors must be free of vibration

Dimensions

Size
• �TSQ Endura MS1: 680 × 760 × 840 mm 

(h, w, d – 27 × 30 × 33 in)

• �Oerlikon® SV 65 forepump: 270 × 320 × 
489 mm (h, w, d – 10 × 13 × 19 in)

Weight
• �TSQ Endura MS: 125 kg (275 lb)

• �Oerlikon® SV 65 forepump: 52 kg (115 lb)
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TSQ Endura and TSQ Quantiva Installation Request Form
Before completing this installation request form, read all of the TSQ Endura and TSQ Quantiva Preinstallation 
Requirements Guide. For U.S. laboratory locations, send this completed and signed form to 
us.customer-support.analyze@thermofisher.com. For other countries or regions, go to 
www.thermoscientific.com/support, click Contact Us, click the email option, , and attach this form to your 
request to schedule the installation. 

CONTINUED ON THE NEXT PAGE

IMPORTANT  Thermo Fisher Scientific reserves the right to invoice for the field service engineer’s time if the 
installation requirements are not met by the installation date.

Laboratory setup
 1. All laboratory remodeling is complete and 

complies with all relevant safety regulations.
 2. The TSQ Endura or TSQ Quantiva is on site.
 3. A principal operator will be on site during the 

installation/certification period.
 4. Doorways, hallways, and so on are a minimum 

width of 94 cm (37 in.).
 5. Laboratory lighting is adequate.
 6. Air conditioning is adequate for temperature, 

humidity, and particulate matter control.
 7. Relative humidity is 40–80%, noncondensing.
 8. The work area is free from magnetic disruption 

and electrostatic discharge.
 9. A step stool is on site.
 10. A voice telephone line is installed near the system.
 11. (Optional) The laboratory has Internet access.
 12. Floor space is sufficient and flooring will support 

the load.

Power
 13. Main power is installed and complies with local 

electrical codes.
 14. Power is free from fluctuations due to slow 

changes in the average voltage or changes due to 
surges, sags, or transients.

 15. Power outlets are of the correct configuration for 
the power cords. See page 18. 
Note NEMA type: ____________________

 16. Voltage of power outlet has been measured. 
Note measured voltage:
AC line-to-ground: __________________ V
AC neutral-to-ground: _______________ V
AC line-to-neutral: __________________ V

 17. Power outlets are available for testing and cleaning 
equipment.

Gas and exhaust
 18. All required gases are on site, gas lines are 

installed, and appropriate gas regulators are 
available. For pressures, see page 21. 
Note gas types and actual purity levels: 
Gas: _____________ purity:_______________
Gas: _____________ purity:_______________

 19. All gas lines are clean and have no leaks.
 20. A suitable fume exhaust system is separate from 

the solvent waste and is within 2.4 m (8 ft) of the 
system. See page 6 and page 25. 

System setup
 21. Data system computer: (a) a new computer shows 

no changes to ANY settings and has no additional 
software, or (b) an existing computer meets the 
software system requirements. (a) __ (b) __ 

 22. System setup provides for collecting solvent waste 
from the API source.

 23. A new or recently cleaned HPLC system is 
available that produces pulse-free, continuous flow 
of 100–1000 μL/min.

 24. Optima LC/MS-grade acetonitrile, formic acid, 
isopropyl alcohol, methanol, and water are 
available for testing the instrument’s performance.

 25. Sufficient bench or table space is available for all 
of the equipment. Note the dimensions: 
Width: _____________________________
Depth: _____________________________
Height: _____________________________
Does the bench (table) have wheels? Yes__  No__

 26. Sufficient clearance is provided behind the bench 
(or table). See page 5.

 27. The bench (or table) can support twice the load of 
the instrument (262 kg [576 lb]) and is free from 
vibration.

mailto:us.customer-support.analyze@thermofisher.com
http://www.thermoscientific.com/support


I certify that the preinstallation requirements for the TSQ Endura or TSQ Quantiva are complete and 
accurate. 

For customized installations

Does your contract contain any special acceptance specifications? 
If YES, attach full details of the specifications.

 Yes  No

Does the system require additional equipment? 
If YES, attach full details of the additional equipment.

 Yes  No

Signature                                                                                                Date                                                                         

Print name                                                                                             Telephone                                                                 

Email address                                                                                                                                                                           

Principal instrument operator:

Print name                                                                                             Telephone                                                                 

Email address                                                                                                                                                                           

Company                                                                                               Telephone                                                                 

Address                                                                                                                                                                                    

Address                                                                                                                                                                                    

City                                                                       State                        Country                                                                   

Sales order number                                                                                 

Note  This form is intended to cover the essential components of your TSQ Endura or TSQ Quantiva installation. 
However, you must use the information in this guide and any additional information that your Thermo Fisher 
Scientific field service engineer provides to ensure the proper setup of your system. After receiving this form, the 
field service engineer contacts you to schedule the installation. 



Regulatory Compliance

Thermo Fisher Scientific performs complete testing and evaluation of its products to ensure full compliance with 
applicable domestic and international regulations. When the system is delivered to you, it meets all pertinent 
electromagnetic compatibility (EMC) and safety standards as described in the next section or sections by product name.

Changes that you make to your system may void compliance with one or more of these EMC and safety standards. 
Changes to your system include replacing a part or adding components, options, or peripherals not specifically 
authorized and qualified by Thermo Fisher Scientific. To ensure continued compliance with EMC and safety standards, 
replacement parts and additional components, options, and peripherals must be ordered from Thermo Fisher Scientific 
or one of its authorized representatives.

EMC Directive 2004/108/EC

EMC compliance has been evaluated by TÜV Rheinland of North America. 

Low Voltage Safety Compliance

This device complies with Low Voltage Directive 2006/95/EC and harmonized standard EN/UL/CAN 61010-1.

FCC Compliance Statement

EN 55011: 2009, A1: 2010 EN 61000-4-6: 2009 

EN 61000-3-2: 2006, A2: 2009 EN 61000-4-11: 2004 

EN 61000-3-3: 2008 EN 61326-1: 2013 

EN 61000-4-2: 2009 CISPR 11: 2009, A1: 2010 

EN 61000-4-3: 2006, A2: 2010 ICES-003 Issue 5: 2012 

EN 61000-4-4: 2004, A1: 2010 CFR 47, FCC Part 15, Subpart B, Class A: 2012 

EN 61000-4-5: 2006 

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES. OPERATION IS SUBJECT TO 
THE FOLLOWING TWO CONDITIONS: (1) THIS DEVICE MAY NOT CAUSE HARMFUL 
INTERFERENCE, AND (2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED, 
INCLUDING INTERFERENCE THAT MAY CAUSE UNDESIRED OPERATION.

CAUTION Read and understand the various precautionary notes, signs, and symbols contained inside 
this manual pertaining to the safe use and operation of this product before using the device.



Notice on Lifting and Handling of
Thermo Scientific Instruments

For your safety, and in compliance with international regulations, the physical handling of this Thermo Fisher Scientific 
instrument requires a team effort to lift and/or move the instrument. This instrument is too heavy and/or bulky for one 
person alone to handle safely.

Notice on the Proper Use of
Thermo Scientific Instruments

In compliance with international regulations: This instrument must be used in the manner specified by Thermo Fisher 
Scientific to ensure protections provided by the instrument are not impaired. Deviations from specified instructions on 
the proper use of the instrument include changes to the system and part replacement. Accordingly, order replacement 
parts from Thermo Fisher Scientific or one of its authorized representatives.



WEEE Directive
2012/19/EU

Thermo Fisher Scientific is registered with B2B Compliance (B2Bcompliance.org.uk) in the UK and with the 
European Recycling Platform (ERP-recycling.org) in all other countries of the European Union and in Norway. 

If this product is located in Europe and you want to participate in the Thermo Fisher Scientific Business-to-Business 
(B2B) Recycling Program, send an email request to weee.recycle@thermofisher.com with the following information: 

• WEEE product class

• Name of the manufacturer or distributor (where you purchased the product)

• Number of product pieces, and the estimated total weight and volume

• Pick-up address and contact person (include contact information)

• Appropriate pick-up time

• Declaration of decontamination, stating that all hazardous fluids or material have been removed from the product

For additional information about the Restriction on Hazardous Substances (RoHS) Directive for the European Union, 
search for RoHS on the Thermo Fisher Scientific European language websites. 
 

IMPORTANT  This recycling program is not for biological hazard products or for products that have been medically 
contaminated. You must treat these types of products as biohazard waste and dispose of them in accordance with 
your local regulations. 

http://www.b2bcompliance.org.uk
http://www.erp-recycling.org/
mailto:weee.recycle@thermofisher.com


Directive DEEE
2012/19/EU

Thermo Fisher Scientific s'est associé avec une ou plusieurs sociétés de recyclage dans chaque état membre de l’Union 
Européenne et ce produit devrait être collecté ou recyclé par celle(s)-ci. Pour davantage d'informations, rendez-vous sur 
la page www.thermoscientific.fr/rohs. 

WEEE Direktive
2012/19/EU

Thermo Fisher Scientific hat Vereinbarungen mit Verwertungs-/Entsorgungsfirmen in allen EU-Mitgliedsstaaten 
getroffen, damit dieses Produkt durch diese Firmen wiederverwertet oder entsorgt werden kann. Weitere Informationen 
finden Sie unter www.thermoscientific.de/rohs. 

http://www.thermoscientific.fr/rohs
http://www.thermoscientific.de/rohs
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Preface

The TSQ Quantiva and TSQ Endura Preinstallation Requirements Guide provides information 
for planning and preparing your laboratory before delivery and installation of your Thermo 
Scientific™ TSQ Endura™ or TSQ Quantiva™ mass spectrometer (MS). Read each section 
carefully to ensure that your lab is ready for the system.

 To suggest changes to the documentation or to the Help

Complete a brief survey about this document by clicking the button below.
Thank you in advance for your help.

Mass Spectrometer Models
This guide is intended for the following mass spectrometer models: 

• TSQ Endura—Requires one forepump.

• TSQ Quantiva—Requires two forepumps.

Contents

• Mass Spectrometer Models

• Related Documentation

• Cautions and Special Notices

• Contacting Us

http://www.surveymonkey.com/s/PQM6P62
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Related Documentation
The TSQ Endura and TSQ Quantiva mass spectrometers include complete documentation. 
In addition to this guide, you can also access the following documents as PDF files from the 
data system computer: 

• TSQ Endura and TSQ Quantiva Getting Connected Guide 

• TSQ Endura and TSQ Quantiva Getting Started Guide 

• TSQ Endura and TSQ Quantiva Hardware Manual 

• Ion Max NG and EASY-Max NG Ion Sources User Guide 

• Safety and Regulatory Guide 

The TSQ Endura and TSQ Quantiva also ship with a printed copy of the Safety and 
Regulatory Guide. This guide contains important safety information about Thermo 
Scientific liquid chromatography (LC) and mass spectrometry (MS) systems. Make sure 
that all lab personnel have read and have access to this document.

 To view the product manuals

From the Microsoft™ Windows™ taskbar, do the following: 

• For a Thermo Scientific mass spectrometer, choose Start > All Programs > Thermo 
Instruments > model x.x, and then open the applicable PDF file. 

• For an LC instrument controlled by a Thermo Scientific application, choose Start > 
All Programs > Thermo Instruments > Manuals > LC Devices and so on. 

 To download user documentation from the Thermo Scientific website

1. Go to www.thermoscientific.com.

2. In the Search box, type the product name and press Enter.

3. In the left pane, select Documents & Videos, and then under Refine By Category, click 
Operations and Maintenance.

4. (Optional) Narrow the search results or modify the display as applicable:

• For all related user manuals and quick references, click Operator Manuals.

• For installation and preinstallation requirements guides, click Installation 
Instructions.

• For documents translated into a specific language, use the Refine By Language 
feature. 

• Use the Sort By options or the Refine Your Search box (above the search results 
display). 

http://www.thermoscientific.com
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5. Download the document as follows:

a. Click the document title or click Download to open the file.

b. Save the file. 

Cautions and Special Notices
Make sure you follow the cautions and special notices presented in this guide. Cautions and 
special notices appear in boxes; those concerning safety or possible system damage also have 
corresponding caution symbols. 

This guide uses the following types of cautions and special notices. 

The TSQ Endura and TSQ Quantiva Preinstallation Requirements Guide contains the 
following caution-specific symbols (Table 1). 

CAUTION  Highlights hazards to humans, property, or the environment. Each CAUTION 
notice is accompanied by an appropriate CAUTION symbol. 

IMPORTANT  Highlights information necessary to prevent damage to software, loss of 
data, or invalid test results; or might contain information that is critical for optimal 
performance of the system.

Note  Highlights information of general interest.

Tip  Highlights helpful information that can make a task easier.

Table 1. Caution-specific symbols and their meaning (Sheet 1 of 2)

Symbol Meaning

Chemical hazard: Wear gloves and other protective equipment, as 
appropriate, when handling toxic, carcinogenic, mutagenic, corrosive, 
or irritant chemicals. Use approved containers and proper procedures 
to dispose of waste oil and when handling wetted parts of the 
instrument. 

Heavy object: Never lift or move the instrument by yourself; you can 
suffer personal injury or damage the instrument. 

Risk of electric shock: This instrument uses voltages that can cause 
electric shock and/or personal injury. Before servicing, shut down the 
instrument and disconnect it from line power. While operating the 
instrument, keep covers on. 
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Contacting Us
There are several ways to contact Thermo Fisher Scientific for the information you need. You 
can use your smartphone to scan a QR code, which opens your email application or browser. 

Risk of eye injury: Eye injury could occur from splattered chemicals or 
airborne particles. Wear safety glasses when handling chemicals or 
servicing the instrument.

Trip obstacle: Be aware of cords, hoses, or other objects located on the 
floor. 

Table 1. Caution-specific symbols and their meaning (Sheet 2 of 2)

Symbol Meaning

Contact us Customer Service and Sales Technical Support

(U.S.) 1 (800) 532-4752 (U.S.) 1 (800) 532-4752

(U.S.) 1 (561) 688-8731 (U.S.) 1 (561) 688-8736

us.customer-support.analyze
@thermofisher.com 

us.techsupport.analyze
@thermofisher.com 

mailto:us.customer-support.analyze@thermofisher.com
mailto:us.customer-support.analyze@thermofisher.com
mailto:us.techsupport.analyze@thermofisher.com
mailto:us.techsupport.analyze@thermofisher.com
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 To find global contact information or customize your request

1. Go to www.thermoscientific.com. 

2. Click Contact Us, select the Using/Servicing a Product option, and then 
type the product name. 

3. Use the phone number, email address, or online form. 

 To find product support, knowledge bases, and resources

Go to www.thermoscientific.com/support. 

 To find product information

Go to www.thermoscientific.com/lc-ms. 

Note  To provide feedback for this document: 

• Send an email message to Technical Publications (techpubs-lcms@thermofisher.com).

• Complete a survey at www.surveymonkey.com/s/PQM6P62. 

Contact us Customer Service and Sales Technical Support

http://www.thermoscientific.com
http://www.thermoscientific.com/lc-ms
mailto:techpubs-lcms@thermofisher.com
http://www.surveymonkey.com/s/PQM6P62
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1

Introduction

For the Thermo Scientific TSQ Endura and TSQ Quantiva system, you are responsible for 
providing a suitable location, a carefully controlled operating environment, a source of power 
of acceptable quality, correct gases and solvent supplies, and proper waste and exhaust 
systems. 

CAUTION  Operating a system or maintaining it outside the power and operating 
environment specifications described in this guide might cause failures of many types. The 
repair of such failures is specifically excluded from the Thermo Fisher Scientific standard 
warranty and service contract coverage. 

Note  

• For preinstallation support and additional information, contact your local Thermo 
Fisher Scientific office. 

• Unless otherwise noted, the information in this guide applies to both models. 
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2

Site Preparation

You are responsible for providing an acceptable installation site for the TSQ Endura or 
TSQ Quantiva system before the Thermo Fisher Scientific service engineer arrives. Make sure 
your laboratory meets these requirements: 

• When transporting the equipment to the designated site, you have a wide turning radius 
through entrances, hallways, elevators, and so on. Remember to consider the width of the 
device transporting the shipping container to the lab. 

• The lab has a designated location for the system modules. 

• The laboratory has large, strong workbenches to support the weights of the mass 
spectrometer, LC instrument, and data system module. 

Entrance
The entrance to your facility and the width of all hallways, elevators, and so on must be a 
minimum of 95 cm (37 in.). However, allow additional room for maneuvering the system 
around corners, into elevators, or through doorways. 

The system ships in multiple containers. The main shipping container measures 104 cm l, 
95 cm w, and 135 cm h (41 in. l, 37 in. w, and 53 in. h) and, including its contents, weighs 
approximately 187 kg (410 lb). Use this information to determine how to transport and 
remove its contents. 

Contents

• Entrance

• Space and Load Requirements

• Forepumps

• Telephone

Note  If the lab entrance cannot accommodate a 95 cm (37 in.) container, remove the 
modules from the container before moving them into the room. If you remove the 
instrument from its shipping container before it is delivered to the lab site, ensure that all 
the container contents remain with the instrument.
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Other equipment in your order have their own smaller shipping containers and do not require 
special consideration. These modules—such as the forepumps, data system computer, 
monitor, and other options—ship in separate containers. The chemicals kit typically arrives 
earlier than the other parts of your order. 

Space and Load Requirements
Table 2 lists the dimensions and weights for the data system and mass spectrometer system 
modules. Use this information to ensure that all workbenches are large enough and strong 
enough to support the modules. 

Table 2. Space and load requirements for the system modules

Modules Width (w)
cm (in.)

Height (h)
cm (in.)

Depth (d)
cm (in.)

Weight
kg (lb)

LC/MS system

(Optional) Thermo Scientific 
Dionex™ UltiMate™ 3000a

a Approximate. The actual value depends on your equipment.

41 (16) 97 (38) 46 (18) 62 (138)

TSQ Quantiva or TSQ Endura 
mass spectrometerb

b Includes the divert/inject valve

76 (30) 70 (28) 80 (32) 131 (288)

Forepump (each) 32 (12.6) 26.4 (10.4) 48 (19) 52 (115)

Data system

Computer, mini-tower 17.5 (7) 36 (14.2) 41.7 (16.4) 9.4 (21)

Monitor 64 (25.3) 54 (21)c

c Fully extended 

20 (8) 7 (15.8)

Ethernet switch 15.4 (6.1) 2.9 (1.14) 11 (4.5) 0.17 (0.4)

(Optional) Laser printer 45 (18) 32 (12.4) 41 (16) 16 (35)
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This section discusses the following: 

• Workbench Requirements

• LC/MS System Layout

Workbench Requirements

Table 3 lists the recommended minimum surface dimensions and load capacities for each 
workbench that you must provide. Thermo Fisher Scientific recommends that workbenches 
have a load capacity of at least twice the combined weight of all expected devices. 

Follow these clearance guidelines for the workbenches: 

• Place the data system and MS workbenches adjacent to each other to prevent strain on 
the interconnecting Ethernet communications cables. 

• For all systems, allow for a minimum vertical clearance of 92 cm (36 in.) between the top 
of the system and any shelves above it. 

• For the MS system, allow for these minimum horizontal clearance for proper air 
circulation and for the installed gas lines and tubing: 

– 25 cm (10 in.) behind the instrument

– 46 cm (18 in.) on the right side of the instrument

CAUTION   Heavy object. Never lift or move the mass spectrometer by yourself; you can 
suffer personal injury or damage the instrument.

Table 3. Minimum workbench surface dimensions and load capacities

Equipment Surface Load capacity

LC systema

a Refer to the product manual for information about the LC system’s workbench.

– –

Mass spectrometer 81.3 × 86.4 cm (32 × 34 in.) 261.3 kg (576 lb)

Data system 122 × 91.4 cm (48 × 36 in.) 65.3 kg (144 lb)

CAUTION  Safety and EMC regulations require the use of Category 5e shielded 
Ethernet communications cables, maximum 3 m (10 ft) long. 
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Figure 1 shows the top view (footprint) for the system workbenches. 

Figure 1. Top view and recommended placement of the workbenches (tables)

LC/MS System Layout

Figure 2 shows the recommended layout for the data system, LC instrument, and mass 
spectrometer. Not all connections are shown; for connection information, refer to the 
TSQ Endura and TSQ Quantiva Getting Connected Guide and the LC product manual. 

Laboratory wall

Minimum 25 cm (10 in.) horizontal clearance

LC system Mass spectrometer Data system

CAUTION  For information about the LC drainage systems, refer to the LC instrument 
manual. 
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Figure 2. Workbenches for the optional UltiMate 3000 LC system (left), mass spectrometer (center), and data system

Data system

76 cm
(30 in)

41 cm
(16 in)

TSQ Quantiva (shown) or 
TSQ Endura mass spectrometer

UltiMate 3000 LC system

97 cm
(38 in)

Separate 230 Vac electrical outlets 
for the instrument and forepumps 
(circuits A, B, and C) 

ForepumpsSolvent waste container

Electrical outlets for the 
LC system (120 or 230 Vac)

Electrical outlets for the 
data system (120 or 230 Vac)

External vent for the solvent trap (waste)

External vent for the forepump exhaust

85 cm
(34 in)
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Forepumps
The TSQ Endura system uses one forepump, whereas the TSQ Quantiva system uses two. 
Depending on available space, you have two options for the placement of the forepumps and 
for connecting the vacuum hose from the mass spectrometer to the forepumps. 

• If the workbench has space underneath, place the forepumps under the workbench 
immediately behind the mass spectrometer. Either run the vacuum hose behind the 
workbench or make a 6.4 cm (2.5 in.) diameter hole through the bench for the vacuum 
hose. Allow for room to run the power cords from the forepumps through the hole. 

• If the workbench has no space under it, place the forepumps at the end of the workbench.

Telephone
Make sure all of the laboratory staff have access to a telephone (landline or mobile) in the lab 
near the system so that, if necessary, you can operate the mass spectrometer while speaking 
with Thermo Fisher Scientific Technical Support. For a landline connection, make sure that 
the telephone jack is within 1.8 m (6 ft) of the mass spectrometer.

CAUTION  Trip hazard. Whenever possible, provide space under the workbench for the 
forepumps. If placed in front of the mass spectrometer, the forepumps become a trip 
hazard. 

CAUTION  

• Do not place the forepump on a shelf or other surface connected to the workbench. 
Vibration from the pump can affect system performance. 

• The exhaust hose tubing acts as a trap for exhaust fumes that would otherwise 
recondense in the forepump oil. 

– To maintain forepump integrity, route the exhaust tubing from the exhaust port 
down to the floor, not from the forepump vertically toward the ceiling. 

– Run the exhaust hose at floor level for a minimum of 2 m (79 in.) before it 
reaches the external exhaust system.
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3

Operating Environment

For proper operation of the system, you are responsible for providing the operating 
environment described in this chapter. Attention to the operating environment ensures 
continued high performance of your Thermo Scientific LC/MS system. Any expenditures for 
air conditioning are more than offset by good sample throughput and reduced repair costs. 

Summary of Environmental Requirements
Table 4 lists the environmental requirements for the designated laboratory. 

Contents

• Summary of Environmental Requirements

• Humidity

• Temperature

• Particulate Matter

• Electrostatic Discharge

• Lighting

• Vibration

Table 4. Summary of environmental requirements (Sheet 1 of 2)

Parameter Specification

Humidity 40–80%, noncondensing

Temperature • Standard performance: 15–27 °C (59–81 °F)

• Optimum performance: 18–21 °C (65–70 °F)

• Ambient temperature: Fluctuations of less than 
1 °C or 2 °F over a one-hour period 

Particulate Matter Does not exceed 3 500 000 particles per cubic meter 
(100 000 particles per cubic foot). 
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Humidity
Maintain the relative humidity in the designated lab at 40–80 percent, without condensation. 

Operating a Thermo Scientific mass spectrometer in an environment with very low humidity 
can cause the accumulation and discharge of static electricity that can shorten the life of the 
electronic components. Operating the mass spectrometer in an environment with high 
humidity can cause condensation, oxidation, and short electronic circuits. It can also cause the 
accumulation of dust that can block filters on cooling fans. 

To ensure that the lab is always within the required temperature and humidity specifications, 
Thermo Fisher Scientific recommends that you install a temperature and humidity monitor in 
the lab. 

Temperature
For precision instruments, such as a Thermo Scientific mass spectrometer, maintain the lab 
temperature at 15–27 °C (59–81 °F). For optimum performance, maintain the lab 
temperature at 18–21 °C (65–70 °F). Temperature control is vital to acquiring accurate mass 
measurements. Therefore, make sure that during any one-hour period, ambient temperature 
fluctuations are less than 1 °C or 2 °F. 

There must be good air flow around the system, and the air conditioning system must 
maintain a constant temperature in the immediate vicinity of the instrument. Table 5 lists the 
approximate heat output (power) for the system. For the heat output of your specific LC 
devices and the data system components, refer to the instrument manuals. 

Electrostatic Discharge (ESD) Follow the stated precautions to help prevent ESD.

Lighting • Operating: Typical laboratory lighting 

• Cleaning: Use a small, high-intensity lamp 

Vibration Choose a lab location that is vibration-free. 

Table 4. Summary of environmental requirements (Sheet 2 of 2)

Parameter Specification

IMPORTANT  

• All electronic components generate heat while operating. This heat must dissipate to 
the surrounding air for the components to continue to operate reliably. 

• Do not locate the instrument under an air duct, near windows, or near heating and 
cooling sources. As the lab temperature increases, the LC/MS system reliability 
decreases. 
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Particulate Matter
Make sure that the air in the lab is free from excessive dust, smoke, or other particulate matter 
in excess of 5 μm—that is, fewer than 3 500 000 particles per cubic meter (100 000 particles 
per cubic foot). 

Dust can clog the air filters, causing a reduction in air flow around electronic components. 
Dust on electronic components can act as an insulating blanket, which reduces the transfer of 
heat from the components to the surrounding air. 

Electrostatic Discharge
Electrostatic discharge (ESD) can damage the electronic components of the TSQ Endura or 
TSQ Quantiva mass spectrometer. 

Most Thermo Scientific instruments are designed to withstand ESD up to 4 kV (air 
discharge) and 4 kV (contact discharge) with all panels in place. However, removing the 
panels and handling the printed circuit boards (PCBs) without proper precautions might 
damage the electrical components or cause them to fail prematurely. 

Because of ESD, Thermo Fisher Scientific recommends the following precautions, especially 
when operating the system at the lower end of the relative humidity specification: 

• Use a static-dissipating floor covering (such as tile or conductive linoleum) in the lab.

• Use laboratory chairs covered with natural fibers or other static-dissipating material. 

• Wear a laboratory coat and clothing made of natural fiber or other static-dissipating 
material when operating the instrument. 

• Keep Styrofoam™ cups or packing materials away from the instrument. 

Table 5. Maximum heat output

Module Heat output 
(W)

Heat output
(Btu/h)

Liquid chromatograph (LC)a

a Approximate values for the UltiMate 3000. The actual values depend on your installed equipment.

1060 3690

TSQ Endura or TSQ Quantiva mass spectrometer 1550 5396

Forepump (each) 1500 5220

Data system modules (mini-tower computer, monitor, 
and optional laser printer)

889 3033

Total—TSQ Endura system (one forepump) 4999 17 339

Total—TSQ Quantiva system (two forepumps) 6499 22 559
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Lighting
Good lighting makes any work area more enjoyable. Thermo Fisher Scientific recommends 
that you use a small, high-intensity lamp when cleaning the mass spectrometer components. 

Vibration
Select a lab location that is free from vibration—floors at ground level usually have less 
vibration. When selecting the location, be aware of adjacent rooms with equipment that could 
transmit vibrations through the floor to the mass spectrometer workbench.

Because of the natural vibration of the forepump during operation, install the forepump on 
the floor under the mass spectrometer. 
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4

Line Power

You are responsible for providing a power source of acceptable quality to operate the system. 
The quality of line power (ac mains power system) delivered to the TSQ Endura or 
TSQ Quantiva system can affect its performance and longevity. To ensure that the system 
performs optimally and is not damaged by line power fluctuations, verify that the lab’s 
electrical supply complies with all power quality requirements. 

CAUTION  To support compliance and safety requirements, all devices connected between 
the power source and the mass spectrometer must be certified by recognized organizations 
for your country or territory (for example, UL, CSA, SEMKO, VDE, or TÜV). 

Such devices include the power supply cords, electrical outlets, circuit breakers, 
uninterruptible power supplies (UPSs), and so on. 

Contents

• Quality of Power

• Power Monitoring Devices

• Power Conditioning Devices

• Uninterruptible Power Supply 

• Circuit Breakers 

• Earth Ground 
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• Power Supply Cords

• Technical Assistance 
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Quality of Power
Establishing the quality of power supplied to the LC/MS system is very important for these 
reasons: 

• Constant high line voltage, impulses, or surges in voltage can cause overheating and 
component failures. 

• Constant low line voltage or sags in voltage can cause the system to function erratically or 
not at all. 

• Transients—even a few microseconds in duration—can cause electronic devices to 
degrade or fail catastrophically, shortening the lifetime of the system. 

Before the service engineer arrives to install your system, make sure the line voltage is stable 
and within the recommended specifications. The line voltage must be free of fluctuations due 
to slow changes in the average sags, surges, transients, or voltage. For the mass spectrometer’s 
electrical ratings, see Table 7 on page 17. 

Table 6 lists the definitions for the three most common voltage disturbances. 

Power Monitoring Devices
Several devices are available to monitor the quality of the line power. These devices provide a 
continuous record of line performance by analyzing and printing out data for the three most 
common voltage disturbances (see Table 6). 

In the first two cases, the time interval recording indicates the duration and the amplitude of 
the disturbance. A power line disturbance analyzer detects and records most types of line 
power problems. The Dranetz™ system1 is an example of a suitable analyzer. In some 
countries, you can rent power line analyzers from electrical equipment suppliers. 

Table 6. Common voltage disturbances

Voltage disturbance Definition

Slow average A gradual, long-term change in average root mean square 
(RMS) voltage level, with typical durations greater than 2 s 

Sags and surges Sudden changes in average RMS voltage level, with typical 
durations between 50 ms and 2 s 

Transients or impulses A brief voltage spike of up to several thousand volts, with 
typical durations up to 50 μs 

1 Thermo Fisher Scientific does not endorse any power monitoring company, nor does it endorse products other 
than its own. Companies and products listed in this guide are given as examples only. 
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Monitor the power line 24 hours a day for seven consecutive days. If inspection of the 
printout indicates disturbances, stop the test and take corrective action. Monitor the power 
again as previously described. 

Power Conditioning Devices
You can correct a line voltage problem by using various line voltage conditioning devices. If 
the power regulation is good but the power line disturbance analyzer shows transient voltages, 
an isolation/noise-suppression transformer can resolve the problem. For both transient and 
regulation problems, consider the use of power conditioners to control these problems. See 
the CAUTION statement on page 13. 

When the line voltage is free from voltage sags, surges, and impulses but is more than 
10 percent outside of the voltage specifications, a buck/boost transformer can lower (buck 
10 percent) or raise (boost 10 percent) the line voltage as appropriate for the rated voltage. 

Order the Buck/Boost Transformer Kit (P/N OPTON-01460) from Thermo Fisher Scientific 
San Jose. Each buck/boost transformer is encased in a metal housing approximately 
13  13  26 cm (5  5  10 in.) and ships with a 2 m (6.5 ft) power supply cable. Have a 
certified electrician install the transformer, using the installation instructions that are 
included. Then, install the TSQ Endura or TSQ Quantiva system. 

Uninterruptible Power Supply
If your local area is susceptible to corrupted power or power disruptions, install an 
uninterruptible power supply (UPS) in the lab. See the Caution on page 13. 

CAUTION  Any conditioning devices installed with the system must be able to handle the 
potentially high currents that are drawn during the initial startup of the system. For 
example, during startup, the forepump or forepumps can draw a high inrush current. 

Because the TSQ Endura and TSQ Quantiva mass spectrometers require the use of one or 
two forepumps, the system draws an inrush current. The maximum inrush (start) current 
for one forepump (Oerlikon Leybold Vacuum™, model SOGEVAC™ SV 65 BI) is 12 A. 
The average duration of the forepump’s inrush current is less than 1 s. Therefore, this 
initial energy demand from the ac power line is very low. 

Thermo Scientific systems are protected from overcurrents with time-delay fuses and 
active switches. For more information, contact your Thermo Fisher Scientific service 
engineer. 

CAUTION  Systems installed in areas with 208 Vac power can experience voltage sags 
during high use periods that might place the line voltage below the operating parameters 
discussed in this section. In this case, protect the system by using a buck/boost 
transformer to ensure that power stays within the specified parameters. 
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Circuit Breakers
Make sure that each circuit breaker is suitably rated so that the equipment connected to the 
electrical outlets does not lose power by triggering a current overload condition. For added 
protection, install a surge protector at the input to the circuit breaker panel. 

Earth Ground
Make sure that the earth ground connections in the lab are hardwired to the same ground 
used for the main circuit breaker panel. Multiple external ground points can cause noise 
current to flow through the ground loop that is formed.

Electrical Outlets
Installing a complete TSQ Endura or TSQ Quantiva system can require extensive electrical 
resources for connecting all of the equipment. Plan the power system properly, with a 
sufficient number of grounded, electrical outlets that are suitably rated. In addition, Thermo 
Fisher Scientific recommends having several additional outlets close to the work area for 
testing and cleaning equipment, such as an oscilloscope and a sonicator. 

Table 7 lists the electrical ratings (labels) and required number of outlets for the modules in a 
typical lab setup. For the LC modules, refer to the manufacturer's manuals. To prevent 
overloading the outlets, select outlets with a load rating that is suitable for the expected total 
current draw per outlet. 

CAUTION  To avoid an electric shock, always have a certified electrician install any new 
wall receptacles. 

IMPORTANT  

• Thermo Fisher Scientific recommends that you connect the mass spectrometer and 
each forepump to separate electrical outlets that have their own dedicated 
single-phase, circuit breakers rated 230 Vac, 15 A for North America and 230 Vac, 
16 A for other countries and territories. For example, the TSQ Quantiva system 
requires three separate, dedicated electrical outlets (one for the instrument and two 
for the forepumps). See also Figure 2. 

• In North America, the LC/MS system requires both 120 and 230 Vac single-phase 
electrical outlets.
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Table 7. Electrical ratings and required outlets per module

Module Voltage 
(Vac)

Current 
(A)

Required
outlets

MS system

TSQ Endura or TSQ Quantiva mass 
spectrometera

a Manufacturer-tested within ±10% of the electrical rating 

230 5 1

Forepump (SV 65 BI)b

b The values are for one forepump. 

230 8 1 or 2

Thermo Scientific divert/inject valve 110–220 1.5 1

Thermo Scientific syringe pump 110/220 0.2/0.1 1

Data system

Computer, mini-tower 100–240 5.4 1

Monitor 100–240 1.5 1

Ethernet switch 100–240 Less than 1 1

(Optional) Laser printer 110
–or–
220 

8.6
–or–
4.2

1

Optional devicesc

c Refer to the equipment manual for the electrical ratings. 

High-intensity lamp 
(for instrument maintenance)

 – – 1

Laboratory stereoscope 
(for inspecting fused-silica parts)

 – – 1

Total number of electrical outletsd: 10+ (one-forepump system)
11+ (two-forepump system)

d Remember to add the number of outlets required for your LC system. 

IMPORTANT  After planning the location of the workbenches (see Chapter 2), consider 
the following before installing the electrical outlets: 

• Each module’s location and whether each requires a 120 or 230 Vac outlet (see 
Table 7) 

• The minimum number of outlets needed for a given voltage and adding the number 
of outlets needed for any additional lab equipment (see Table 7) 

• The length of the power supply cords (see Power Supply Cords) 
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Power Supply Cords
Your order includes the power supply cords for the TSQ Endura or TSQ Quantiva mass 
spectrometer, one or two forepumps, and peripheral components. The mass spectrometer and 
forepump use the same power plugs and receptacles. The power supply cords for the mass 
spectrometer and forepump are 2.5 m (8 ft) long. The power supply cords for the data system 
components are 1.8 m (6 ft) long. 

Figure 3 shows an example of the NEMA 6-15 plug and receptacle configuration (rated 
250 Vac, 15 A) for use in North America and other locations that use the same configuration. 

Figure 3. NEMA 6-15 plug (left) and receptacle (right) for North America (example)

Figure 4 shows the international power supply cord and receptacle (rated 250 Vac, 16 A) with 
a CEE (3-pole) configuration for use in locations outside of North America.

Figure 4. MS power supply cord and receptacle for outside of North America (provided)

The peripheral components (syringe pump, divert/inject valve, data system computer, 
monitor, and Ethernet switch) ship with detachable power supply cords that are appropriate 
for your country or territory. The power supply cords for the data system components are 
1.8 m (6 ft) long. The power supply cord for the optional laser printer has either a NEMA 
5-15P plug or a European CEE 7/7 (Schuko) plug, which is rated 16 A, 220 Vac. 



 4 Line Power
Technical Assistance

Thermo Scientific TSQ Endura and TSQ Quantiva Preinstallation Requirements Guide 19

Technical Assistance
Occasionally, you might encounter line power sources with unacceptable quality that 
adversely affect the operation of the LC/MS system. You are responsible for correcting any 
line power problems. Contact Thermo Fisher Scientific for assistance in monitoring the line 
voltage in your lab and in selecting a line conditioner. 

Specifying power conditioning equipment is a complex task that is best handled by a company 
or consultant specializing in that field. Contact Thermo Fisher Scientific for assistance in 
locating a power consultant in your area. 
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5

Gases and Solvents

You are responsible for providing the correct gas, solvent, and regulators to operate the 
TSQ Endura or TSQ Quantiva system. The mass spectrometer requires ultra-high-purity 
(UHP) argon gas, high-purity (HP) nitrogen gas, and solvents. The Thermo Fisher Scientific 
service engineer might also require certain solvents for the installation verification of your 
system. 

The gas connections are located on the left side of the instrument. For information about 
connecting the gas lines, refer to the TSQ Endura and TSQ Quantiva Getting Connected 
Guide. 
.

Gases
The instrument can use large amounts of gas during daily operations. Make sure that the gases 
are delivered with the necessary pressure and purity as listed in Table 8. 

Contents

• Gases

• Solvent Recommendation

Table 8. Summary of the required gases for the mass spectrometer

Type Recommended purity Required gas 
pressure

Typical daily 
consumptiona

a Approximate value when operating 24 hours and 7 days a week 

Function

Argon UHP (99.995%)—Has less than 
1.0 ppm each of water, oxygen, 
and total hydrocarbons. 

135 ±70 kPa 
(20 ±10 psi)

17 L (0.6 ft3) Collision gas

Nitrogen HP (99%) 690 ±140 kPa 
(100 ±20 psi)

11 500–26 700 L 
(406–943 ft3)

Venting gas; API source 
auxiliary gas, sheath gas, and 
sweep gas
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Argon Supply

To dispense UHP argon from a tank (such as one containing 245 ft3 of argon), use a 
Matheson™ 3120 Series1 regulator (or equivalent tank and regulator). Particulate filters are 
not recommended because they can be a source of contamination. Use either stainless steel 
tubing or the provided copper tubing for the argon gas line, and make sure that it is free of oil 
and preferably flame dried. Terminate the argon gas supply lines with 1/8 in., female, 
Swagelok™-type connectors. 

Nitrogen Supply

You must provide a regulator for the nitrogen gas supply that you can adjust over the specified 
pressure range. Thermo Fisher Scientific recommends one of the following sources for the HP 
nitrogen supply: 

• A large, sealed, thermally insulated cylinder containing liquid nitrogen from which the 
nitrogen gas is boiled off. Because the 35 psi (240 kPa) and 80 psi (550 kPa) models do 
not provide sufficient gas pressure, Thermo Fisher Scientific recommends a 230 psi 
(1590 kPa) model. A typical 240 L cylinder yields 143 850 L (5080 ft3) of gas. Replace 
the cylinder approximately once every month. 

• A nitrogen generator that can generate up to 5560 L (200 ft3) per day at 99% purity with 
100 psi (689 kPa) at the side panel. Maximum consumption of nitrogen gas is 21 L/min 
(40 ft3/h). Nitrogen generators require an air compressor. Because some models of air 
compressors are quite noisy, be careful to select a quiet compressor. A generator is a 
continuous source, with no replacement required. 

CAUTION  

• Contaminants introduced during the installation of house lines used for gas delivery 
can cause damage to the mass spectrometer. Make sure that all gas lines used with the 
instrument have been cleaned of all particulates and oils. You are responsible for any 
damage to the instrument caused by contaminants introduced from your gas delivery 
system. 

• Because particulate filters can be a source of contamination, Thermo Fisher Scientific 
does not recommend their use. 

1 For more information, visit www.mathesongas.com. Thermo Fisher Scientific does not endorse any products 
other than its own. Companies and products listed in this guide are given as examples only.

Note  After you start using the mass spectrometer, do not shut off the argon gas. 
Optimum performance requires a continuous flow of argon.

http://www.FisherLCMS.com
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Terminate the nitrogen gas supply line with a quick-connect connector. Because particulate 
filters can be a source of contamination, Thermo Fisher Scientific does not recommend their 
use. 

Solvent Recommendation
As specified in Table 9, use only LC/MS-grade solvents and reagents for operating and 
maintaining the TSQ Endura or TSQ Quantiva system. Installation of the instrument 
requires LC/MS-grade methanol and water. Installation of some systems might also require 
solvent modifiers. 
 

Note  Liquid nitrogen conversion factors: 

• 1.0 lb of liquid nitrogen = 0.5612 L

• 1.0 kg of liquid nitrogen = 1.237 L

CAUTION  When you turn on the system, the initial nitrogen surge might exceed the 
capacity of the nitrogen generator. This sudden surge causes a flow rate drop that can 
trigger a low nitrogen warning from the mass spectrometer. If low nitrogen warnings 
happen frequently, call your Thermo Fisher Scientific service engineer. 

CAUTION  Avoid exposure to potentially harmful materials.

By law, producers and suppliers of chemical compounds are required to provide their 
customers with the most current health and safety information in the form of Material 
Safety Data Sheets (MSDSs) or Safety Data Sheets (SDSs). The MSDSs and SDSs must 
be freely available to lab personnel to examine at any time. These data sheets describe the 
chemicals and summarize information on the hazard and toxicity of specific chemical 
compounds. They also provide information on the proper handling of compounds, first 
aid for accidental exposure, and procedures to remedy spills or leaks. 

Read the MSDS or SDS for each chemical you use. Store and handle all chemicals in 
accordance with standard safety procedures. Always wear protective gloves and safety 
glasses when you use solvents or corrosives. Also, contain waste streams, use proper 
ventilation, and dispose of all laboratory reagents according to the directions in the MSDS 
or SDS. 
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Table 9. Recommended solutions

Solvent Grade Sizea

a Size for the stated part number

Part number

Acetonitrile Optima™ LC/MS Amber glass, 4 L A955-4

Formic acid (modifier) Optima LC/MS Ampule, 10 × 1 mL A117-10X1AMP

Methanol Optima LC/MS Amber glass, 4 L A456-4

Water Optima LC/MS Amber glass, 4 L W6-4

IMPORTANT  

• Some solvent impurities are transparent to a UV-Vis detector. Therefore, some 
HPLC-grade solvents might contain contaminants that interfere with the 
performance of the mass spectrometer. To operate the mass spectrometer, choose 
HPLC solvents with minimum contamination. 

• Do not filter solvents. Filtering solvents can introduce contamination. 

Note  Visit www.fishersci.com for a wide variety of solvents and consumables for purchase. 

http://www.fishersci.com
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6

Waste and Exhaust

You are responsible for providing the proper waste and exhaust systems that are required to 
operate the TSQ Endura or TSQ Quantiva system.The waste and exhaust arrangements can 
affect the proper performance of the system. You must vent vacuum and solvent wastes 
separately, and collect and dispose of wastes properly. 

For information about setting up the exhaust and waste systems, refer to the TSQ Endura and 
TSQ Quantiva Getting Connected Guide.

Exhaust System
To properly operate one or both forepumps, Thermo Fisher Scientific strongly recommends 
connecting the forepump to an efficient fume exhaust system. The forepump eventually 
exhausts much of what is introduced into the mass spectrometer, including the small amount 
of oil vapor that a mechanical pump can emit. 

The forepump requires one 15 mm (0.6 in.) OD exhaust port. The exhaust system for the 
forepump must be able to accommodate an initial inrush flow rate of 3 L/min (6.4 ft3/hr) and 
a continuous flow rate of 1 L/min (2 ft3/hr). The exhaust tubing from the forepump to the 
exhaust system is 0.5 in. ID, 3/4 in. OD, and 3 m (10 ft) long. 

Contents

• Exhaust System

• Solvent Waste

Note  Most API applications contribute to solvents accumulating in the forepump. 
Although Thermo Fisher Scientific recommends that you periodically open the ballast 
valve (on the side of the pump) to purge the accumulated solvents, opening the valve 
might allow a large volume of volatile solvent waste to enter the fume exhaust system. 
Choose an exhaust system that can accommodate the periodic purging of these solvents. 
The frequency of the purging depends on the throughput of the system. 
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Equip your lab with at least two fume exhaust systems: 

• The analyzer optics become contaminated if the drain/waste tubing and the exhaust 
tubing from the forepump connect to the same fume exhaust system. Route the exhaust 
tubing from the forepump to a dedicated fume exhaust system. 

• Do not vent the Tygon™ drain tube (or any vent tubing connected to the waste container) 
to the same fume exhaust system that connects to the forepump. Vent the waste container 
to a dedicated fume exhaust system. The exhaust system for the API source must 
accommodate a flow rate of up to 30 L/min (64 ft3/h). 

Solvent Waste
The mass spectrometer comes with parts to collect the solvent waste from the API source. 
Because the API source can accommodate high flow rates, you must use a method of 
collecting the waste solvent that avoids pressure buildup in the source. The solvent 
drain/waste exhaust port is located on the left side of the instrument. 

Use these guidelines for the API source drain: 

• Use the Tygon tubing provided with the solvent waste container to connect the solvent 
waste container to the lab’s fume exhaust system. 

• To prevent solvent waste from backing up into the mass spectrometer, make sure that all 
Tygon tubing is above the level of liquid in the waste container as follows: 

– From the mass spectrometer to the solvent waste container 

– From the solvent waste container to the exhaust system 

For additional information, refer to the TSQ Endura and TSQ Quantiva Getting Connected 
Guide. 

IMPORTANT  The port for the lab exhaust system must be close enough to the forepump 
or forepumps so that the exhaust hose is at floor level for a minimum of 2 m (78.7 in.). 
This hose acts as a trap for exhaust fumes that would otherwise recondense in the 
forepump oil. 

CAUTION  Do NOT run the forepump exhaust lines vertically near the forepump. 
Solvents and oils can condense in the line and flow back into the pump, causing 
pump damage, and diminished pump capability. 

IMPORTANT  The solvent waste tubing that connects from the waste container to the 
exhaust system is 1 in. ID, 1-3/8 in. OD. Make sure that your lab exhaust system can 
accommodate this tubing without using reducing connectors along the solvent waste path. 
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7

Instrument Shipments

Electronic equipment carriers that specialize in the handling and transport of delicate 
machinery ship the TSQ Endura or TSQ Quantiva mass spectrometer to your site. When the 
instrument arrives, move it to a protected indoor location. If you have questions about 
moving your instrument, contact your local office for Thermo Scientific San Jose products 
(see “Contacting Us” on page xiv).

On the occasion when shipments arrive that appear damaged, take these immediate actions.

Receiving Shipping Packages and Reporting Damage
Upon delivery, visually inspect for any damage to the shipment packages.

 To visually inspect for damage

Carefully inspect for obvious damage or evidence of rough handling.

If the instrument shipping container, ShockWatch™, or other indicators show visible 
evidence of damage or mishandling, do NOT open the container.

Follow the next procedure, and then call your Thermo Fisher Scientific sales representative for 
further instructions.

CAUTION   Heavy object. Never lift or move the instrument by yourself; you can suffer 
personal injury or damage the instrument.

Contents

• Receiving Shipping Packages and Reporting Damage

• Filing a Damage Claim Against the Carrier



7 Instrument Shipments
Filing a Damage Claim Against the Carrier

28 TSQ Endura and TSQ Quantiva Preinstallation Requirements Guide Thermo Scientific

 To record damages on the receiving documents

1. Read the information in Filing a Damage Claim Against the Carrier to determine which 
parties might be responsible for filing a claim against the carrier.

2. On all copies of the receiving documents, note any apparent external damage and briefly 
describe the extent of the damage.

3. Have the driver sign or initial next to your comments to signify agreement with your 
observations.

4. Report the list of damages to your Thermo Fisher Scientific representative.

Filing a Damage Claim Against the Carrier
If the instrument is damaged in transit, the shipment method determines the party who 
assumes the risk of damage and files a claim against the carrier—Thermo Fisher Scientific or 
the purchaser. To determine the shipment method for instruments shipped from the San Jose, 
CA site, check the sales agreement or the sales quote.

Table 10 lists the party who files the damage claim against the carrier for instruments 
damaged in transit based on the shipment method.

IMPORTANT  Freight insurance requires that you note obvious damage on the 
receiving documents. Thermo Fisher Scientific does not accept liability for damage if 
materials are received with obvious damage AND the damage is not recorded on the 
receiving documents.

Table 10. Shipment methods for delivery from the San Jose, CA site to domestic and international 
destinations

Destination Shipment method Party responsible for filing a 
damage claim

Domestic 
(United States)

Destination or Origin—Thermo Fisher 
Scientific pays the carrier.

Thermo Fisher Scientific

Origin—The purchaser pays the carrier. Purchaser

International Carriage Paid To (CPT) named 
destinationa

a Unless specified differently, Thermo Fisher Scientific uses this shipment method for international shipments.

Purchaser

Carriage and Insurance Paid (CIP) to 
named destinationb

b Under special circumstances, Thermo Fisher Scientific uses this shipment method for international shipments.

Thermo Fisher Scientific
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8

Installation

Complete all preparations described in the previous chapters before your Thermo Fisher 
Scientific service engineer installs the TSQ Endura or TSQ Quantiva system. 

After you have completed the laboratory site preparation and received the TSQ Endura or 
TSQ Quantiva system, send the completed and signed “TSQ Endura and TSQ Quantiva 
Installation Request Form” on page iii to your local office for Thermo Fisher Scientific San 
Jose products. After receiving this form, the service engineer contacts you to schedule the 
installation.

IMPORTANT  If the instrument shipping container, ShockWatch, or other indicators show 
any evidence of damage or mishandling during shipment, do NOT open the container. 
Call your Thermo Fisher Scientific representative for instructions on what to do. If the 
instrument arrives safely, proceed with the following instructions. 

CAUTION   Heavy object. Never lift or move the instrument by yourself; you can suffer 
personal injury or damage the instrument.

Contents

• Installation Kits

• Customer-Supplied Hardware

• Basic On-Site Training

• Advanced Training Courses

• Preventive Maintenance
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Installation Kits
The TSQ Endura and TSQ Quantiva mass spectrometers include the following kits 
(Table 11). 

Depending on your system configuration, you might have other kits with your shipment. 

Table 11. Kits provided with the mass spectrometer

Kit name Description

Preinstallation Kit 
(North American or 
International, as applicable)

Contains this guide and the Chemicals Kit. The 
International Preinstallation Kit also includes three 
230 Vac CEE (3-pole) wall receptacles. 

Chemicals Kit 
(P/N 80100-62006)

Contains the chemicals for demonstrating the system 
performance specifications. 

Calibration Kit 
(P/N 80000-62013)

Contains a syringe and the installation components, such 
as fittings and tubing. 

MS Setup Kit 
(P/N 80100-62003)

Contains the components to connect the mass 
spectrometer to the forepump or forepumps, the gas 
supplies, the Ethernet switch, and the waste container. 

Performance Specification Kit 
(P/N 80100-62008)

Contains the plumbing hardware for demonstrating the 
system performance specifications. 

Single Mechanical Pump Kit 
(P/N 80100-62004)
–or–
Dual Mechanical Pump Kit 
(P/N 80100-62013)

Contains the forepump (single pump kit) or forepumps 
(dual pump kit), relay control cable, and installation 
components, such as the exhaust waste tubing. 
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Customer-Supplied Hardware
Thermo Fisher Scientific does not provide all parts, materials, or tools that are required for 
installation. To complete the installation, you must provide these additional parts (Table 12). 

Table 12. Customer-supplied hardware for installation

Item Description

Communications cable Connects from the Ready Out and Injection Hold pins 
(peripheral control connector) on the mass spectrometer 
to a device not controlled by one of the Thermo 
Scientific mass spectrometer applications, such as the 
Thermo Xcalibur™ data system. 

Refer to the TSQ Endura and TSQ Quantiva Getting 
Connected Guide. 

Gas line fitting, argon Connects the 1/8 in. ID copper or stainless steel tubing 
to the argon gas supply. 

Refer to the TSQ Endura and TSQ Quantiva Getting 
Connected Guide. 

Gas line fitting, nitrogen Connects the 1/4 in. OD Teflon™ PFA tubing to the 
nitrogen gas supply. 

Refer to the TSQ Endura and TSQ Quantiva Getting 
Connected Guide. 

LC system IMPORTANT  If your LC system is manufactured by 
another company, you must verify that it is suitable 
for use with the TSQ Endura or TSQ Quantiva mass 
spectrometer. The output (start) signal from the 
external device must be Normally Hi (+5 Vdc) and 
momentarily go to Low. If you cannot configure the 
external device to go from Normally Hi to Low 
momentarily, you cannot use it with the mass 
spectrometer. 

LC system, solvents Used by the service engineer to calibrate the system 
during the initial setup. 

For details, refer to the appropriate manual. 
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Basic On-Site Training
When your new TSQ Endura or TSQ Quantiva system is on site and ready for installation, 
the Thermo Fisher Scientific service engineer unpacks and installs it. 

During the installation, the service engineer demonstrates the following: 

• Basics of the instrument operation and routine maintenance 

• Marketing specifications that are in effect when you purchased the system 

Do not use the new system for sample analysis until the installation is complete and you have 
signed the Acceptance Form. 

Advanced Training Courses
Thermo Fisher Scientific provides introductory and advanced training courses in analytical 
techniques, in addition to specialized operation and maintenance courses for Thermo 
Scientific products. 

Thermo Fisher Scientific recommends that the key user receive advanced training for 
operating and maintaining the TSQ Endura or TSQ Quantiva system after using it for several 
months. After this training from Thermo Fisher Scientific, the key user can conduct in-house 
training for other staff members, certifying them to operate the system. 

Preventive Maintenance
You are responsible for the routine and preventive maintenance of the TSQ Endura or 
TSQ Quantiva system. 

Regular preventive maintenance is essential. It increases the life of the system, maximizes the 
uptime of the system, and provides optimum system performance. You can find maintenance 
procedures in the following manuals: 

• TSQ Endura and TSQ Quantiva Hardware Manual 

• Ion Max NG and EASY-Max NG Ion Sources User Guide 

• Manuals shipped with other devices for your system 

Tip  To receive maximum benefit from this on-site training opportunity, plan for the 
system operators to be available during the entire installation process. 
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Index

A
air conditioning system  10
API source, drain guidelines  26
argon gas supply  22

B
buck/boost transformer  15

C
circuit breakers  16
communications cables, Ethernet  5
compliance

FCC  v
regulatory  v

contacting us  xiv
contaminants, gas  22

D
damage indicator, packaging  29
data system

number of outlets  17
recommended layout  7

dimensions
shipping container  3
system modules  4

directive, WEEE  vii
documentation

downloading  xii

E
earth ground connections  16
electrical outlets  16
electromagnetic compatibility  v
EMC compliance  v
entrance requirements  3

environmental requirements  9
Ethernet, communications cables  5
exhaust system  25

F
FCC compliance  v
forepumps  8, 15, 25

G
gases  21
generator, nitrogen gas  22
ground

See earth ground connections

H
hardware, supplied by customer  31
heat output, maximum  11

I
installation kits  30
Installation Request Form  iii
instrument shipments, reporting damage  27
isolation/noise-suppression transformer  15

K
kits

Buck/Boost Transformer  15
installation  30

L
lab environment, requirements  9
line power  13
liquid nitrogen, conversion factors  23
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Index: M

load capacity
air conditioning  11
workbenches  5

M
maintenance, preventive  32
mass spectrometers

recommended layout  7
system, number of outlets  17

N
nitrogen gas

generator  22
regulator  22
supply  22

P
power

conditioning devices  15
monitoring devices  14
quality of  14

power supply cords  18

R
regulatory compliance  v
reliability, effect of temperature on system  10

S
safety and special notices  xiii
safety standards  v
service contract, exclusions  1
shipment, damage indicator  29
shipping container  3
site preparation  3
solvent waste

contaminants, instrument damage  24
description  26

solvents, recommendations  24
space requirements  6
surge protector  16

T
technical assistance  19
telephone  8
temperature and humidity monitor  10
training  32

transformer
buck/boost  15
isolation/noise-suppression  15

transient voltages  14

U
uninterruptible power supply (UPS)  15
UV-Vis detector  24

V
venting

forepump  25
solvent waste container  26

voltage
single phase for MS  16
transient, description  14

W
warranty, limitations  1
waste and exhaust  25
WEEE directive  vii
workbench requirements  5
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