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In March 2025, there was an interesting discussion of low energy El for determining or enhancing the molecular weight
information in El GC-MS analyses on LinkedIn.

Apparently, it can be a somewhat useful approach for certain El source geometries on certain instruments.>? However, a
significant loss in sensitivity was usually observed on earlier El low energy El (10-20 eV) analyses compared to their 70 eV El or
chemical ionization (Cl) modes.

We were fortunate at Eastman Chemical to have expertise and hardware to easily perform chemical ionization.?> We have always
(circa 1982) used Thermo/Finnigan GC-MS instrumentation that allows easily switching between El and Cl modes.

| have screen captured some of the LinkedIn conversations on the topic in the following slides and included some references
below.

1. Award Winning Low eV Source with Markes Tandem lonization Technology

2. Agilent Combination of Chemical lonization (Cl) and Low Energy (El) Capabilities with High-Resolution Q-TOF GC/MS
3. Eastman Chemical lonization Information



https://littlemsandsailing.com/2011/05/chemical-ionization-gas-selection-and-manifold-construction/
https://littlemsandsailing.com/wp-content/uploads/2025/03/application-chemical-ionization-7250-gc-qtof-5994-0290en-agilent.pdf
https://littlemsandsailing.com/wp-content/uploads/2025/03/Markes-Tandem-Triumph.pdf

* Al Overview

Agilent 7250 GC/Q-TOF, offer enhanced molecular ion detection, improved
selectivity, and better compound identification, especially for labile analytes,
compared to standard 70 eV El. ¢

Here's a more detailed explanation:

What is Low Energy EI? @

Standard El uses high-energy electrons (typically 70 eV) to ionize sample
molecules, leading to extensive fragmentation. &

Low energy El reduces the electron energy (e.g., to 20-60 eV). &

This gentler ionization preserves more molecular ions, making it easier to identify
compounds, especially those that fragment readily. @

Benefits of Low Energy El: @

Enhanced molecular ion abundance: Lower electron energy leads to a higher
proportion of molecular ions in the mass spectrum. &

Improved selectivity: Reduced fragmentation can lead to cleaner spectra and better
selectivity, especially for complex mixtures. &

Better compound identification: Molecular ions are crucial for identifying unknown
compounds and confirming the identity of known compounds. ¢

Improved sensitivity: The increased abundance of molecular ions can lead to better
sensitivity, particularly for compounds that are difficult to analyze with standard
El. @

technique, Cl is a "soft" ionization technique that can complement El, particularly for
certain types of compounds. &



The LinkedIn discussion thread was prompted by this initial experimental observation by Gyorgy Vas.

» Gyorgy Vas - 1st

§  VasAnalytical

15h - @'

|dentification of chromatographic peaks is one of the most challenging task in the
requlated impurity testing (E&L for Pharma and biocompatibility for medical
devices). There are lots of misinterpretation of existing standards, non-complete
analytical data packages, missing evidence for the identification. Although
regulations are somewhat clear | would like to share some data how the
identification should be reported from my POV. ISO 10993-18 Chapter 7 subsection
e, requires description of the identification procedure, however this particular
standard -as today- lacks of further clarification, and therefore some other
reqgulatory documents can be used as a guidance. USP <1663> requires the
following data for confident identification: library hit or expert interpretation, and
confirmation of molecular weight, and elemental composition of the proposed peak.
GC-MS testing using electron ionization as the most common technique, which is
often lacking of molecular ion, for many groups of chemicals, therefore to confirm
the molecular ion either chemical ionization or low energy El (10-15 eV) is used. The
following example of the identification is provided for oleamide. The library search
provided a 820 similarity score, however no molecular ion was present at 70eV. The
peak at m/z=281.0505 is a column bleed peak with elemental composition of
C7H21Si404, and therefore the elemental composition does not support the library
search. At 12eV the molecular ion of oleamide is present at 281.2714 (26% intensity),
with assigned elemental composition of C18H35NO, with a 1.6 ppm mass error, this
was augmented the library search, and provided a confident ID. (Obviously oleamide
Is common and it can be confirmed with a standard.)
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Andre Stratmann - st 3h
ASAS Analytische Standards Andre Stratmann Service Labor GmbH

It's nice to see how low-energy El can improve structure ID.

But it doesn't seem to work in all cases:

"In terms of statistics,

out of the 46 compounds in Table 2, GC-MS with 14 eV El failed

to analyze four compounds and yielded no or very weak molecular
ion (<1.6% relative abundance) for 16 compounds.”
https://doi.org/10.1002/jms.4646

A comparison of electron ionization mass spectra

obtained at 70 eV, low electron energies, and with col...
Electron ionization (EI) mass spectra of 46 compounds from
several different compound classes were measured. Their...

Link to Article



https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jms.4646
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RESEARCH ARTICLE

A comparison of electron ionization mass spectra obtained at
70 eV, low electron energies, and with cold El and their NIST

Iibrary identification proba bilities Electron ionization (El) mass spectra of 46 compounds from several different compound
classes were measured. Their molecular ion abundances were compared as obtained

Abstract

Ksenia ). Margolin Eren, Oneg Elkabets, Aviv Amirav i« ) . . . )
with 70-eV El, with low eV El (such as 14 eV), and with El mass spectra of vibrationally cold

First published: 19 August 2020 | https://doi.org/10.1002/jms.4646 | Citations: 23 molecules in supersonic molecular beams (Cold El). We further compared these mass
spectra in their National Institute of Standards and Technology (NIST) library
Read the full text > T eoF Y\ TOOLS < SHARE identification probabilities. We found that

1. Low eV El is not a soft ionization method, and it has little or no influence on the
molecular ion relative abundances for large molecules and those with weak or no

Link to Article molecular ions.

2. Low eV El for compounds with abundant or dominant molecular ions in their 70 eV

mass spectra results in the reduction of low mass fragment ions abundances
thereby reducing their NIST library identification probabilities thus rarely justifies
its use in real-world applications.

3. Cold El significantly enhances the relative abundance of the molecular ions
particularly for large compounds; yet, it retains the low mass fragment ions;
hence, Cold El mass spectra can be effectively identified by the NIST library.

4. Different standard El ion sources provide different 70 eV El mass spectra. Among
the Agilent technologies ion sources, the “Extractor” exhibits relatively abundant
molecular ions compared with the “Inert” ion source, while the “High efficiency
source” (HES) provides mass spectra with depleted molecular ions compared with
the “Inert” ion source or NIST library mass spectra.

These conclusions are demonstrated and supported by experimental data in nine figures
and two tables. b


https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/jms.4646
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Andre Stratmann Yes it do not work all the cases. In some cases like 2-
MBT, the peak is not even detectable from a 2.5 ppm std mix. It is well
known that you lose intensity at lower energies (in our case is about
90%), therefore it has limitation. Pls see the "statistics" what we
observed. There Is also an important message that source geometry is

Important.
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Piet Christiaens - 2nd Sh e
Scientific Director at Nelson Labs Europe
Gyorgy, good post! also the retention index'could be used to confirm

identities. NIST has a lot of valuable Rl information available, very often of
high quality. Rl is often under used as a tool to confirm identities in GC/MS...
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*Link to NIST Search, Libraries, and Retention Indices



https://littlemsandsailing.com/2022/12/part-vi-creating-and-using-retention-indices-in-nist-software/
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