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Summary of Approach for Identifications Surfactants LC-MS1

1. Samples separated by reverse phase HPLC
2. Samples analyzed by electrospray LC-MS
3. MSMS (tandem) spectra obtained
4. NIST commercial and user MSMS libraries searched with NIST Search
5. Monomeric surfactants data used to search custom Excel sheet, SciFinder, and ChemSpider
6. Residual molecular weight index determined for polyethylene glycol surfactants

Website Link to Total Course
https://littlemsandsailing.com/2011/05/identification-of-surfactants-in-commercial-products-by-mass-spectrometry/

Class Presentation
https://littlemsandsailing.com/wp-content/uploads/2011/05/power_point.pdf

Detailed Experimental and Discussion
https://littlemsandsailing.com/wp-content/uploads/2011/05/class_notes.pdf

Spreadsheet of Monomers, Residual MW (nominal and accurate)
https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=1943256431#gid=1943256431

1Improvements since 2006 shown in green

https://littlemsandsailing.com/2011/05/identification-of-surfactants-in-commercial-products-by-mass-spectrometry/
https://littlemsandsailing.com/wp-content/uploads/2011/05/power_point.pdf
https://littlemsandsailing.com/wp-content/uploads/2011/05/class_notes.pdf
https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=1943256431#gid=1943256431


1. Samples separated by reverse phase HPLC

➢ Pages 19-24 of this link
➢ Addition of ammonium acetate post column
➢ Allows ionization at 100% organic

https://littlemsandsailing.com/wp-content/uploads/2011/05/power_point.pdf


2, 3.  Samples analyzed by electrospray LC-MS-MS

➢ Positive and negative ion electrospray
➢ Accurate mass and MSMS of compounds
➢ Accurate mass and MSMS capabilities much improved today!

Waters Quattro Micro

2006

Thermo Orbitrap Agilent QTOF

Waters LCT
In-source MSMS

Eastman Chemical Co. Instrumentation:

2024



4.  NIST commercial and user MSMS libraries searched with NIST Search

➢ MSMS (tandem) spectra searched using NIST 2023 software and libraries
➢ Eastman MSMS NIST library created (very useful, proprietary)
➢ Large increase in entries from 2005 to 2023 
➢ Major improvement in NIST MSMS library search software

Vendors Use of NIST Search
https://littlemsandsailing.com/2011/08/using-nist-search-program-with-data-processing-and-drawing-programs/

Agilent MassHunter MSMS NIST Search 
https://littlemsandsailing.com/2024/10/using-agilent-masshunter-to-perform-nist-msms-search/

Thermo Orbitrap Freestyle MSMS NIST Search
https://littlemsandsailing.com/2024/11/using-thermo-freestyle-to-perform-nist-msms-search/

Agilent OpenLab MSMS NIST Search
https://littlemsandsailing.com/wp-content/uploads/2024/12/NIST-searches-from-OpenLab.pdf

NIST 2023 Search and Libraries
https://littlemsandsailing.com/wp-content/uploads/2023/04/nist23-promotional-materials_tandem.pdf

Novel NIST Hybrid Search Infers Structures Not Found in Standard Identity Search
https://littlemsandsailing.com/2020/10/excel-deltamass-table-for-hybrid-searches/

NIST MSMS 
Library Updates

https://littlemsandsailing.com/2011/08/using-nist-search-program-with-data-processing-and-drawing-programs/
https://littlemsandsailing.com/2024/10/using-agilent-masshunter-to-perform-nist-msms-search/
https://littlemsandsailing.com/2024/11/using-thermo-freestyle-to-perform-nist-msms-search/
https://littlemsandsailing.com/wp-content/uploads/2024/12/NIST-searches-from-OpenLab.pdf
https://littlemsandsailing.com/wp-content/uploads/2023/04/nist23-promotional-materials_tandem.pdf
https://littlemsandsailing.com/2020/10/excel-deltamass-table-for-hybrid-searches/


5.  Monomeric surfactants data used to search custom Excel sheet, SciFinder, and ChemSpider

➢ Excel Spreadsheet from Eastman contains monomers and oligomers
➢ SciFinder used to search with molecular formula and limited by number of references and/or keywords such as 

surfactant
➢ ChemSpider searched by molecular formula or monoisotopic accurate mass, sorted by number of references

Excel Spreadsheet from Eastman
https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=2075229408#gid=2075229408

Using SciFinder to Identify Monomeric Surfactants
https://littlemsandsailing.com/2011/05/unknown-identification-known-unknowns-with-accurate-mass-mass-spectrometry/

Using ChemSpider to Identify Monomeric Surfactants
https://littlemsandsailing.com/2011/05/accurate-mass-measurements-identifying-known-unknowns-using-chemspider/

https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=2075229408#gid=2075229408
https://littlemsandsailing.com/2011/05/unknown-identification-known-unknowns-with-accurate-mass-mass-spectrometry/
https://littlemsandsailing.com/2011/05/accurate-mass-measurements-identifying-known-unknowns-using-chemspider/


6.  Residual molecular weight index determined for polyethylene glycol surfactants

➢ A convenient way to reduce a polymeric ethylene oxide surfactant to one indexed number
➢ This indexed number has a value of between 0-43
➢ Can be an accurate number with 4 significant figures or a nominal one 
➢ Values searched in Excel Eastman spreadsheet

Class Presentation (pp 24-36)
https://littlemsandsailing.com/wp-content/uploads/2011/05/power_point.pdf

Detailed Experimental and Discussion (discussed in many places)
https://littlemsandsailing.com/wp-content/uploads/2011/05/class_notes.pdf

Excel Spreadsheet from Eastman
https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=2075229408#gid=2075229408

https://littlemsandsailing.com/wp-content/uploads/2011/05/power_point.pdf
https://littlemsandsailing.com/wp-content/uploads/2011/05/class_notes.pdf
https://docs.google.com/spreadsheets/d/1CgPQZKj6R9DCcNRxIxY_e3XU4q66jlyN/edit?gid=2075229408#gid=2075229408


6. Residual molecular weight index determined for polyethylene glycol surfactants 
      (nominal value below, but could be calculated as accurate mass one)
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