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A Brief History of LECO Separation Science 

LECO Corporation – Our Beginning

• The Laboratory Equipment 

Company was founded in 1936 

by Carl Schultz, when he 

introduced the first rapid carbon 

analyzer for use in the steel 

industry.

• LECO followed this with the 

Rapid Sulphur Determinator and 

many more pioneering 

innovations. 

• In the 1970s LECO won the “E” 
Award for Exports from President 

Nixon, received by Robbert 

Warren who became President 

of LECO Corp.

• In 1980s the age of the 

computer: self-calibration, 

microprocessors etc



A Brief History of LECO Separation Science

LECO Corporation, St Joseph, Michigan

• LECO’s HQ, is located in 
Saint Joseph, MI on the 

shores of Lake Michigan. 

• An established, global 

organisation, serving 75 

countries around the world 

and still privately owned, 

actively run by 3rd generation 

family.

St Joseph

Detroit



A Brief History of LECO Separation Science

LECO Corporation – A Leader in Separation Science

• Innovation of the first fast GC-MS based on time-of-flight (ToF) technology at Pittcon in 1995.

• One year later, introduction of the world's first commercial GC-TOFMS, the Pegasus

• In the next decade, a move into modulation technology sees LECO become industry leaders in comprehensive 2D GCxGC solutions

• 2011 - introduction of a fast acquisition high resolution platform – the Pegasus HRT

• Best of class, full mass range, fast data acquisition is the hallmark of LECO Pegasus TOFMS products

• 2016-2020 Introduction of highly sensitive benchtop TOFMS product range - the Pegasus BT



A Brief History of LECO Separation Science

Introducting the next-generation benchtop TOFMS: BTX

Detector: Scintillator – Photomultiplier Tube with extended lifetime

Mass Analyzer: Time-of-Flight Mass Analyzer with Dual Stage single Reflectron

Mass Range: 10 – 1500 m/z

Mass Resolution: > 1,100 at m/z 219

Spectral Acquisition Rate: 1-500 spectra/second

Detection Limit:
10fg OFN with Quant S/N > 10   (Helium carrier gas)

10fg OFN with Quant S/N > 10   (Hydrogen carrier gas)

IDL: < 4fg for 8 replicates of 10fg OFN injected

Precision: < 5% RSD for 15 injections of 100fg OFN

Linear Dynamic Range: 5 orders of magnitude

With new more-rugged detector, BTX is our most sensitive TOFMS to date!



Software

Option 

Objective Detailed sample 

acquisition & 

characterization

Find differences between 

samples or groups of 

samples  

Detailed batch 

interrogation

Features • Single-sample 

deconvolution

• Target Analyte 

Find
• Quantitation

• Classifications

Statistical comparisons 

using: 

1. Fisher Ratio 

2. CoV  
3. Fold-Change

• Deconvolution 

performed over a set 

of samples

• Aligned Peak Table
• Statistical trends

Software Tools for Nontarget MS Data Processing

Comparison of Software Offerings

Complementary approaches for a variety of experimental design needs!

See Liz Humston-

Fulmer’s poster this 
afternoon for more 

on ChromaTOF Sync!



• Full AS, GC, MS acquisition control

• NonTarget Deconvolution

• Target Analyte Find

• Classification Summaries

• Quantitation

• Spectral Analysis Tools

      (for High-Resolution MS data)

Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing



Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing



Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing

Mass % per Hydrocarbon Group-type Class by FID

AVTUR Jet A SATF FT-SPK FT-SPK/A HEFA-SPK

n-Paraffins 21.0 18.0 34.0 2.2 5.6 22.3

Iso-Paraffins 26.1 25.2 64.7 92.7 69.1 74.6

Naphthenes 31.8 37.3 0.8 4.4 6.8 2.1

1-Ring Aromatics 19.0 17.7 0.3 0.4 18.3 0.7

2-Ring Aromatics 2.1 1.8 0.2 0.2 0.2 0.3



Software Tools for Nontarget MS Data Processing

ChromaTOF TILE Sample Differentiation Tool

connects samples with chromatographic tiling approach that 

links the data set and compares raw data to find differences



Import Data
Setup Processing 

Parameters
Compile Hits in 
Feature Table

Review Statistical 
Results

Software Tools for Nontarget MS Data Processing

ChromaTOF TILE Simple Workflow



Software Tools for Nontarget MS Data Processing

ChromaTOF TILE Comparison of Statistical Methods

Comparison 

Option 

Objective Find differences between samples or groups of samples  

Calculation

*reported as Log2(FC) and 

generalized to compare  > 2 values

Experimental 

design 

requirements

• Classes required

• Replicates required

• Classes are not used • Classes optional

• Only 2 samples 

needed

Differences that 

are found

𝐶𝑉 = 𝑆𝑡 𝐷𝑒𝑣 𝑜𝑓 𝑇𝑖𝑙𝑒 𝐴𝑟𝑒𝑎𝑠𝑀𝑒𝑎𝑛 𝑜𝑓 𝑇𝑖𝑙𝑒 𝐴𝑟𝑒𝑎𝑠 𝐹𝐶 = 𝑀𝑎𝑥 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑀𝑖𝑛 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝐹𝑅 = 𝑐𝑙𝑎𝑠𝑠 𝑡𝑜 𝑐𝑙𝑎𝑠𝑠 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛𝑤𝑖𝑡ℎ𝑖𝑛 𝑐𝑙𝑎𝑠𝑠 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 



Comparison 

Option 

Application 

Example

Software Tools for Nontarget MS Data Processing

Applications for Each Statistical Method

Traditional Aviation Fuel

Synthetic Aviation Fuel

Alternative Aviation Fuels
(Multiple Production Methods)

Pinpointing Components 

in Aromatics Additive 

Package



Application of Fisher Ratio TILE Comparison

Experimental Setup: Comparison of Traditional and Synthetic Aviation Fuel

Driving question: What are the most statistically significant differences 

between these sets of traditional and synthetic aviation fuels?

Traditional Aviation Fuel

Synthetic Aviation Fuel



Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table



Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table



Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table



Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots



Application of Coefficient of Variation TILE Comparison

Experimental Design: Tracking Differences between Alternative Fuel Types

Variety of alternative fuel processes 

represented for a set of unlabelled samples:

• Low-temperature Fischer-Tropsch Synthetic 

Paraffinic Kerosene (LT-FTSPK)

• High-temperature Fischer-Tropsch Synthetic 

Paraffinic Kerosene (HT-FTSPK)

• Hydrotreated Esters and Fatty Acids (HEFA)

• Synthesized Isoparaffins (SIP)

• Alcohol-to-Jet (ATJ)

• Catalytic Hydrothermolysis (CHJ)

• Blends with aromatics packages (-A)

Driving Question: What kinds of major chemical variation can we 

see between these processes? Can PCA reveal clusters of similar 

processes?



Application of Coefficient of Variation TILE Comparison

Tracking Differences between Alternative Fuel Types



Application of Fold-Change TILE Comparison

Finding Components of Aromatics Additive Package

Driving Question: With only 2 samples (one sample with aromatics 

additive and one similar one without), can I quickly identify which 

compounds make up an aromatics additive package?



Application of Fold-Change TILE Comparison

Finding Components of Aromatics Additive Package



Review of Findings

Choose the right processing method to simplify answering your question!





https://callforabstracts.acs.org/acsfall2025



Leave your contact details and 

we will reach out!
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