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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
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A Brief History of LECO Separation Science

LECO Corporation, St Joseph, Michigan

« LECO’s HQ, is located in
Saint Joseph, Ml on the
shores of Lake Michigan.

« An established, global
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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

Viatcheslav  mmmmmmmmmss  Kevin
Artaev McNitt

LECO EMPOWERING RESULTS



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

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

Detection Limit:

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!
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Software Tools for Nontarget MS Data Processing

Comparison of Software Offerings

Software
Option ChromadlC F
Objective Detailed sample Find differences between Detailed batch
acquisition & samples or groups of inferrogation
characterization samples
Features « Single-sample Stafistical comparisons « Deconvolution
deconvolution using: performed over a set
« Target Analyte 1. Fisher Ratio of samples
Find 2. CoV « Aligned Peak Table
«  Quantitation 3. Fold-Change « Stafistical frends
« Classifications I'S';;'[,'z'ﬁa'r;,'s't;},'_ """
: Fulmer’s poster this

. I afternoon for more
Complementary approaches for a variety of experimental design needs! - on ChromaTOF Sync!

LECO T asormerss
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Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing

e FUull AS, GC, MS acquisition control h F
! e C romal( :

NonTarget Deconvolution

e Target Analyte Find |
— .. Hiter and
e L. , ys
e Classification Summaries

Classification
Summary

Quonh’ro’re with i}
Calibration
Curve

Deconvoluhon Library Seorc,h

Peak True

Generate Mass i ﬂ

Spectra _ Defect Plot

. Quantitation \ e |
\x . il Generate Van : g

1\\ l H“.‘ i Krevelen Plot | %5 . .

Spectral Analysis Tools m
(for High-Resolution MS data) ‘g;rsf —

Calculate Mass Generate C#
Formula(e) vs RDBE Plof

Generate Mass
Classification
Summary
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Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing

e FCO

Instrument: Pegasus® BTX 4D EMPOWERING RESULTS

Characterization of Fischer-Tropsch Synthetic Paraffinic Kerosene and
Traditional Aviation Turbine Fuel

LECO Covporation; Saint Jaseph, Michigon USA
Key Words: Petraleum, GCxGC, Thermal Madulation, Aviatien Fuels, SAF

Introduction

The synthetic aviation fuels (SAF) market provides an alternative to traditional fossil-based aviation fuels derived from
crude oil by using renewable and sustainable feadstack. This market is expected to grow significantly in the next decade
due to regulations like the EU’s ReFuelEU proposal and the United States’ Sustainable Aviafion Fuel Grand Challenge that
promote the use of sustainable aviation fuels to reduce air quality impacts and greenhouse gos emissions. Many of the
existing certified SAF processing pathways reduce or eliminate the total aromatics and sulfur content, reducing particulate
and sulfur-oxide emissions. However, a cerfain omount of aromatic content is still necessary to maintain the proper freeze
points, viscosity, and polymeric sealing properties in a jet fueling system, making it important to balonce understanding of
not only the physical properties, energy content, and emissions profiles of o new fuel, but also the individual components
in its chemical mokeup that offect these bulk properties. For new fuels to gain approval for use, detailed charocterization is
required to meet regulotary requirements such as ASTM D7566 and ASTM D1655, which provide specifications for fuals
allowed in co-processing and blanding for commercial use in the United States. With a combination of comprehensive
two-d I gas d graphy ([GCxGC) and time-of-flight mass spectrometry TOFMS), the high-quality
information necessary for deeper understanding of the compasition of synthetic aviation fuels can be produced and utilizec
to expedite the cerfification process.
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Software Tools for Nontarget MS Data Processing

ChromaTOF Data Acquisition & Processing

e | FCO o /Tl
H:"'thII*!‘I'l | |-|l'hf.|lh|lhl| | IIIhl hlhll"m

Instrument: Paradigm™ GCxGC-FID EMPOWERING RESULTS |

/ il
Satisfying ASTM D8396 Requirements 1 . T

LECO Carparation; Saind Joseph, Michigon USA

Key Words: Petrelewmn, GCxGC, Flow Meodulation, Aviation Fuel, Diesel, Gaseline, Routine | g al = I ¥ &
= e Wiy i P R Ok o
Introduction L=
In response to the need for standardized compesitional characterization of L______ -
= — |

emerging aviation fuels, ASTM Method DB396— "Standard Test Method for

Group Types Quantification of Hydrocorboens in Hydrocarbon Liquids with a i i B ﬂ
Baoiling Point between 34 "C and 343 "C by Flow Medulated GCxGC-FID"— | |‘u
was first approved in 2022. This application note describes how to use a simple workflow with the LECO Paradigm system | i I

to fulfill the requirements of the ASTM DB394 test method to quantifatively determine mass % of total n-paraffins,
iso-paraffins, naphthenes, 1-ring aromatics, and 2-ring aromatics wsing reverse-fill flush flow modulated comprehensive
two-dimensional gas chromatography-flame ionization detection ({GCxGC-FID). Understanding of bulk compesition is
crucial for fast-track certification of synthefic aviation fuels as outlined in ASTM D4054, and the more accurate group-type
analysis results provided by GCxGC assist with streamlining the acceptance process. GCxGC clearly resolves aliphatic
regions from aromatic ones, creating bands of similar compounds which allow fer general classification of chemical
components based on structural elements and boiling point behavior with only a single-channel detector. When FID is
used, area % values from groups of peaks can be used to quantify mass % composition of a sample.

Mass % per Hydrocarbon v pe 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

Optimize GCxGC separation Verify with gravimetric blend Apply group-type classification template 1 O Ri n g Aro m qti C s ] 9 . O ] 7 . 7 O . 3 O . 4 ] 8 . 3 O . 7

Figure 1. Lefi: 30 surface plat of aviation fuel showing benefit of GCxGE for imp of ch hi ion, with white
reconstructed trace of the 1D GC separation. Compound groups are visually apparent, with the tallest peaks in the back corresponding fo

poratfins and the short band of onolyfes of the front corresponding fo 2-ring oromatic. Right fop: Classifi of the H 1
grunvionedeic sheradars rix wseed 40 verily quaniiution mtised. Bigit bottam: Contour phot of ariaiion refarnos fwel siewing chasiicalion =Kl n g ro m q | C s . . . . . .

regions used fo g pound class i jon for ASTM DE396.
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Software Tools for Nontarget MS Data Processing

ChromaTOF TILE Sample Differentiation Tool

Designed for Sample Group Differentiation

ChromaTOF Tile finds differences between two or more classes of samples.

o .---!--------_-!-_

connects samples with chromatographic filing approach that
inks the data set and compares raw data to find differences
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Software Tools for Nontarget MS Data Processing

imple Workflow

2 & & al) (emin ™
. Q € Home » Processings » Trad vs Alt Aviation Fuel FR Al selected tiles: Reject | Unreviewed |_|{l£ )r @(g | M ) Home » Processings » Trad vs Alt Aviation Fuel FR ? g el (B3
Hit locations | Chemical features | Summary biblogaliogsd Chermicalfestures | Summaty
Tile hits: Class average for 0 20 300 40 5?9,’ Area bars | Area lines | Contours «” PeA Results e
#  AugFaio AvgRelatve Topmass RT1  RI2  Masses — ] 4 e
001 73080 000 o4 8020 418 2 A el - V13 T332 X-axis: | Component1 v | V-axis: | Componentz  ~
o 002 550.94 00 179 88020 358 9 B I AV1-7T42
- ] W AVIETS  ge.g7 | Scores | Loadings
e 5 B s e
& - 7 - AV2-2 T-30 .
. . Cha nge o a7 000 14 w0540 19 9 a0 — 2317 ;
Fisher Ratio m o o ow  woma w2 ] sz e |
07 375.56 000 59 95580  3.60 3 B M SAF 11748 §
FISHER RATIO i T iy | Go o M SAF1-2T-17 307 | :
COEFFICIENT OF VARIATION FOLD CHANGE o — ot o R - A5 125 %
10 36749 0% @ 95580 361 - SATE 2l 8
I SAF 15 T-1 §
il B0 (| 116 062 00 00| o0 I SAF 1-6 T-11 25607 gl
o012 4146 000 102 0720 347 I SAF 17 T-41 £l e
013 33963 00 171 110160 203 o002 I SAF 1-8 T-32 S
W AF21T6, | +
i B ol L eodl 1 ————T— — ar 23736 20 % s
Wk B oy A8 ST 07y 100 200 300 400 500 I SAF 26 T-6 .
016 32803 000 144 98820 205 I SAF 28 T-40
017 32739 0.00 12 97200 198 1.3e+07 Component 1 (95.31%)
Tile size D1 (modulations): (7 [D Lt B 0 . B 1
019 320,19 000 163 96120 322
Tes07 |
I 020 317.55 000 13 w0 19 &
. g
Tile size D2 (spectra): (7 [0 @  ma 0w 143 1000 194 )
02 300.04 00 134 82080 179 e T
S/N threshold: (7 10 03 20721 000 157 114480 196 = M
024 296.66 000 119 86040 340 2
]
i 025 2413 000 196 123120 174 Feature |1 -l Ll
e 0o
D1 signal to base threshold: (2 1 o o 0 Gy e _— ] ] S i
027 20184 000 134 100440 193 foran R ([HRNC J(NECo / 159 172 Component o
D2 signal to base threshold: (7 3 028 280.07 000 o 8400 382
029 28871 000 126 8860 178 1d (512) Name Formula MW, Similarity cas Quant mass
Samples that must exceed S/N threshold: (7) |1 :::‘ g-ﬂj :ﬁ :;‘7 ‘::2 f; Ell + Biphenylene, 1,2367,8,828b-octab Crabzs 188 806 106088-87-8
£ E3 - ok i 55 30316-36-0
032 28204 000 138 0720 354
: 163 4 E-11-Methyl- 12 tetradecen-1-olac  CoHiO: 268 ) El
Mass F-ratios to average: (7 1
9 = i o T - 507 44 4-Chloro-3-n-hexyltetrahydropyrar  CruH=CIO 20 87 66555-66-6 )
. - 211 4 7-Octadecyne, 2-methyl- CoHas 264 02 35354382 150
Statistical threshold type to apply. (7 F-ratio b Mass hits for selected tie: 1886 = 1-Hexadecanol CaHuO w 2 65324 157
+ Mass  Fratio RelativeCha RTI K12 Arcadiff 73 4 Benzene, 4-(2-butenyl)-1,2-dimethy Cbhs 160 852 54340-86-2 120
F-ratio threshold: (7 20 3 m 689,52 000 88020 358287076358 ~ 529 4 1H-Indene, 23-dihydro-47-dimeth CuiHus 146 33 6632710 13t
4w s87.83 357 3074392.96 498 4 cis-da-Methyl-decahydronaphthale C.iHzo 152 36 2547264 137
. ) 247 257 100710.64 228 = 3-Undecene, (7)- Coba 154 ) 21976 2
7 ~ -
Relative Change threshold type to apply = None 6 149 297.66 3.531777808.57 181 4 Benzene, 4-(2-butenyl)-1,2-dimeth) CizHae 160 Eud 54340-86-2 145
7 6 1277 & cistrans-2-Ethylbicyclo[4.4 0]decar  CicHz: 166 219 66660-32-5 137
Minimum masses per tile: (? 3 8 120 3.54) 1900 W cis trans-2-Ethylbicyclo[44.0]decar  CrzHz: 166 824 66660-38-5 137
R 353
a2 4 7-Octylidencbicyclol41.0]neptane  CisHs 205 a7 E{E=RE
. 5 0 1% 358 = SRS @Q@‘ﬁa‘
Minimum mass: (7 0 i = 82 4 Benzen, T-cthyl-35dimethyl  Cits 134 89 S 7 )
¢ >
Maximum mass: 10000
Masses to ignore: (2
Perform one-p 7 [l

Setup Processing
Parameters

Compile Hits in
Feature Table

ort Data
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Software Tools for Nontarget MS Data Processing

ChromaTOF TILE Comparison of Statistical Methods

Comparison o
o H ®
Option =
Change
Objective Find differences between samples or groups of samples
Calculation _ class to class variation _ St Devof Tile Areas i Max response
within class variation ~ Mean of Tile Areas Min response
*reported as Log2(FC) and
generalized to compare > 2 values
Experimental « Classes required « Classes are notused |+ Classes optional
design « Replicates required . Only 2 samples
g needed
requirements
Differences that III | II III I IE III I | Ifllllll _7:§f IIIIII l Em Ilm
are found LRSS | | NI | | B I (| LI N [ NS L (][ DS A | |
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Software Tools for Nontarget MS Data Processing

Applications for Each Statistical Method

Comparison m

Option i
e 06
Fisher Ratio

IIIIIIIIIII

Application Alternative Aviation Fuels| Pinpointing Components
EXGmple (N\U|Tlp|e Production MeThOdS) in AromGﬁCS Addmve
Package

Synthetic Aviation Fuel
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Application of Fisher Ratio TILE Comparison

Experimental Setup: Comparison of Traditional and Synthetic Aviation Fuel

m Driving question: What are the most stafistically significant differences

Synthetic Aviation Fuel

LECO
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Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table

~) Method

Tile size D1 (modulations): (7

Tile size D2 (spectra): (2

5/M threshold: (2

D1 signal to base threshold: (2

D2 signal to base threshold: (2
Samples that must exceed 5/M threshold:
Mass F-ratios to average: (2

Statistical threshold type to apply: (2
F-ratio threshold: (2

Relative change threshold type to apply:
Minimurn masses per tile: (7
Minimum mass: (7

Maximum mass: ?

Masses to ignore: (2

Perform cne-point nermalization: (2

LECO

20

L = B

F-ratic
10
Mone
2

35

&00

e X
4 Home
} r - el I y g
Hi: Incation] All selected tiles: Reject | Unreviewed |_ull;1 r Eé% e | 1 I
Tile hits:
#  avgt Library search
12216 Automatically perform library search on accepted hits &
204 Library |dentity Search Mode
1249 ® Normal
3 () Quick
859
169 Library Search Mode
817
328 () Reverse
1163
661 Rank hits by
13 (® Probability
4] 2 Similarity
336 () Reverse Similarity
1014
500 Maximum number of hits: 10
874 S :
= Minimum mass to library search: (2 0
m Maximum mass to library search: (2 1000
207
587 Minimum molecular weight allowed: (2 0
g‘;; Maximum melecular weight allowed: (7 1000
303 Relative abundance threshold (0-998): (7 10
986
023 Minirmum similarity for matches (0-998): (2 500
1533 Minimum similarity before hit is assigned (0-999); (2 700
690 Retrieve retention indices
025 () Semi-standard non-polar
i Standard non-polar
209
(@) Polar
372
024 |:| Filter hits that are at least |30 units out of tolerance with computed retention index
——— Naoter Use of this feature requires at least two landmarks with retention indices
Mass hits fors X
+ Ma Libraries to search:
1178 [] biomarkers_rkn
1175 [] ddt
[] fames
mainlib
[] naphs & phens
[ nist_msms
[] nist_msms2
[] nist_ri
[] pashs
[ replib

16 Landmark(s) (Edit)

Close

ewed

ass average for "A"

FER S’
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Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table

4 Home » Processings » Trad vs Alt Aviation Fuel FR ? All selected tiles: Reject | Unreviewed LI_.I.I_4 % ="\ “_IJ &
Hit locations | Chemical features | Summary
Tile hits: Class averaqge for "A"
# Avg F-ratioc  Avg Relative Top mass RT1 RT2 Masses _ }{
1081 2165 0.00 104 66420 258 ]
~ Method 136 94.30 0.00 68 390.60 301 i ‘
- 204 131.62 0.00 9 83020 3.1 ‘ Ll_l I T . ¥ — X
Tie size D (modilations): 2 ; moow o memomowed | (1) NN B (& (L
250 35.29 0.00 127 112320 130 [
Tile size D2 (spectra): (2 20 169 184.09 0.00 105 74520 345 ] R .
217 3005 0.00 95 49680 331 ¢ | Hit filtration
S/M threshold: 7 5 328 119.57 0.00 120 66420 350
1163 18.69 0.00 128 112320 383
i . (7 661 54.20 0.00 155 140040 155 . .
D1 signal to base threshold: (7 2 I E— B - Retention time @
: . (7 879 1162 0.00 8 43200 351
D2 signal to base threshold: 2 2 536 7370 0.00 78 43200 409 Exclusion regions (sec):
. - 1014 2515 0.00 103 66420 273 !
Samples that must exceed 5/M threshold: (2 1 — e — —— [none)
M Foratios t - 3 974 33.85 0.00 128 112320 324 ) )
455 F-ratios to average: - 952 285 0.00 20 66420 292 Inclusion regions (sec):
. . a1 12513 0.00 80 96660 360
Statistical threshold type to apply: (2 F-ratio 207 162,02 0.00 179 80100 362 Lnone)
E-ratio threshold 10 587 85.52 0.00 182 1M180 138
-ratio threshold: 07 001 1206.28 0.00 173 125820 184 2 . .
S el Cdit these settings
Relative change threshold type to apply: (2 Maone 303 12707 0.00 49 79920 321
986 2674 0.00 54 44280 3.48 1 I:l A-F'F'I}r filters
Minimum masses per tile: (2 2 L 7510 D0, R 6
104 23437 0.00 121 M780 307
Minimum mass: (7 25 670 5341 0.00 181 145260 141
690 51.40 0.00 128 112320 301
. 025 369.36 0.00 54 95580 361
Maximum mass: (7 600 219 157.24 0.00 135 85320 303
. 200 162.31 0.00 67 99360 372
Masses to ignore: (2 i 109.16 0.00 a1 55620 319
— == - i BT N
Perform cne-point nermalization: (2 ]
Mass hits for selected tile:
- # Mass F-ratic Relative Cha RT1 RT2 Area diff
174 104 2702 000 66420 258 11233100 | Reec
M 1S 16.28 0.00 66420 258 10966139 accept | Rejec
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Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table

- G X
4 Home » Processings » Trad vs Alt Aviation Fuel FR ? All selected tiles: Reject | Unreviewed h_-l-la |r Jé@ o “JJ
Hit locations | Chemical features | Summary
Tile hits: Class average for "A"
# Avg F-ratic  Avg Relative Top mass RT1 RT2 Masses
—_ ml
1081 21,65 0.00 104 664.20 2.58 2 | Reject :x:
| M Eth o d 436 94.80 0.00 68  399.60 3.1 Reject
- 204 13162 0.00 9 82020 301 | Regect ) - = I
. . 1249 16.19 0.00 17 664.20 2.83 Reject l I n -
« (7 k
Tile size D1 (modulations): (2 3 1131 19.96 0.00 17 55620 364 | Reject Ll_ I | .
. 859 35.29 0.00 127 1123.20 130 Reject o
Tile size D2 (spectra): (2 20 169 18400 0.00 105 74520 346 Reject
a7 39.05 0.00 96  496.80 3.31 t | Reject

Autocuration

S'M threshold: (7 5 322 11957 0.00 120 66420 350
1163 18.69 0.00 128 1123.20 3.63 t | Reject
D1 signal to base threshold: (2 2 661 54.20 0.00 155 140940 155 Reject Far:
213 160.40 0.00 120 664.20 353 Reject '
D2 signal to base threshold: (2 2 ] e e S Sl 0] ile hi
g 536 73.70 0.00 78 432.00 4,09 8 Reject ?" 2‘”' tIIE thsl h
. e 1014 2515 0.00 103 66420 273 4 Reject ) selected tile hits
Samples that must exceed 5/M threshold: (2 1 — = - I T I
. 874 33.85 0.00 128 1123.20 3.24 3 Reject - -
- ] 7 = - 9
Mass F-ratios to average: (7 2 — e —— S Auto-accept the mass with the maximum:
L. . 3n 125.13 0.00 80 96660 360 4 | Reject o =
Statistical threshold type to apply: (2 F-ratic b = i e I e B - 8 Area _d'ﬂ:EFE”'EE between classes
_ 567 6552 000 1Em M8 138 3 e | Repm ) Relative change
F-ratic threshold: (2 10 001 1206.28 0.00 173125820 184 21 hccepr | Reect ™ F-ratio
033 34449 0.00 193 1020.60 331 15 t | Reject =
Relative change threshold type to apply: (2 Mone 303 12707 0.00 M9 79920 321 4 Reject ) o —
o86 2674 000 54 4280 348 | rejct [ | If its F-ratio is at least: 1000
Minimum Masses FIEF tilE: 'IJ 2 023 378.16 0.00 179 880.20 3.58 t | Reject
104 23437 0.00 121 847.80 3.07 3 Reject
Minimurm mass: (7 a5 670 5341 0.00 181 145260 141 24 ¢ | Reject Autocurate
Tl 690 51.40 0.00 128 112320 31 Reject
. 025 369.36 0.00 54 95580 361 Reject
. > -
M dXIMmum mass: = EDD 219 157.24 0.00 135 853.20 3.03 t | Reject
. 2 209 162.31 0.00 67 993.60 372 Reject
Masses to ignore: (7 i 109.16 0.00 a1 55620 319 Reject
== o i s
Perform one-point normalization: (2 ]
Mass hits for selected tile:
i # Mass  F-ratio Relative Cha RT1 RT2 Area diff
1174 104 27.02 0.00 664.20 2,58 112331.00 | Rejec
1175 115 16.28 0.00 664.20 2.58 109661.39 Accept | Rejec
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Application of Fisher Ratio TILE Comparison

Curation of Tile and Mass Hits into Feature Table

(&) Methed

Tile size D1 (modulations): (7 3
Tile size D2 (spectra): (2 20
5/M threshold: (2 3
D1 signal to base threshold: (2 2
D2 signal to base threshold: (2 2
Samples that must exceed 5/M threshold: (2 1
Mass F-ratios to average: (2 3
Statistical threshold type to apply: (2 F-ratic
F-ratio threshold: (2 10
Relative change threshold type to apply: (2 Mone
Minimurn masses per tile: (7 2
Minimum mass: (7 35
Maximum mass: ? B00
Masses to ignore: (2

Perform cne-point nermalization: (2 ]

LECO

«

. g 1 3
Home » Processings » Trad vs Alt Aviation Fuel FR ? All selected tiles: Reject | Unreviewed |_|_ll_lJ \_LIF“ E@ c'::.‘_ “J)

Hit locations | Chemical features | Summary

Tile hits: Class average for "A"
kS Avg F-ratic  Avg Relative Top mass RT1 RT2 Masses
1081 21.65 0.00 104 66420 258
436 94,80 0.00 68 399.60 2.1
204 131.62 0.0 m. _ 7 Ommnn o * e
= = T €. Spectrum Plots — O x
1131 19.96 0.0
250 15.20 00 Caliper spectra at 1263.60, 1.85 sec @
e 18419 o, AV1-1T31 2
817 39.05 0.0
328 119.57 0.0
1163 18.69 gp 1200
661 54.20 0.0 105 =]
213 160.40 0.0
142
879 33.62 0.0 800 7 186
536 73,70 0.0) 77 91 ; b 180
1014 25.15 0.0 400
500 80.32 0.0
874 33.85 0.0 0 [
952 28.85 0.0 B T 1 T T T T
1 R et 50 100 150 200 250 300 350 400 450 500
an e = SAF 1-17-48
587 65.52 0.0
o0 1206.28 0.0
033 384,49 oo 1200
303 127.07 0.0
986 2674 00 oo
023 378,16 0.0) = 78
104 23437 0.0
670 5341 00 400 114
690 5140 0.0 J
025 369.36 0.0
219 157.24 00 0 | bl \“JII" 1 [N—— |Il VERRTIRTIN lll . I . = I ; I
209 18231 0.0 50 100 150 200 250 300 350 400 450 500
an 10816 049 ’ o
031 277 nn \&;
| . . 1 |
Mass hits for selected tile: W!':l\en selection changes, zoom x-axis to: - -
# Mass  F-ratio | ) Collected mass range
1174 104 702 Library search parameters' mass range --
' (®) Do not zoom --
11173 115 16.28
Stick labeling thresheld: |250 o m
Samples per page: |0
ti Baseline Subtraction Leval: Y A 5

TN T80 RO AYNBRITT _rr.nmlﬂiil -- |
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Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

4 Home » Processings » Trad vs Alt Aviation Fuel FR ? mq |_|__'|_;
Hit locations = Chemical features | Summary
100 200 300 400 500 ¢, Area bars | Area lines | Contours "
i I Cyclohexane, methyl-
1200+ 55 I Cyclohexane
= 23 Cyclopentane, 1,2-dimethyl-, cis-3e+05
200 | I Cyclobutane, ethyl-
200 - & 98 Te+05 -
0 A JI "
o I, | ‘ Be+05-
400 = 08
Se+05-
200 55
a3
1200 de+05
100 200 300 400 500
3e+05
2e+05
Te+05-
Feature: I | Cyclohexane, methyl- S 0
Library Hi: | + 899/901/59.29 Cyclohexane, methyl- *| Unassign 1N 3 i_,.. ’ 1 23 4 5 6 7 8 9 W0 11 12 13 14 15 16 17 18 19 20 21 22
Id (530} Mame Formula MW, Similarity CAS Quant mass Rul. calc Rl liby Rl A Mean R'h Mean RT2 F-ratic
10809 @ Cyclobutane, ethyl- CiHaz 24 911 4306-61-5 70 | 659 692 -33 183.6 191 27.50
10436 X Cyclopentane, 1,2-dimethyl-, cis-  CrHas 98 930 1192-18-3 99 | 78 N.A. N.A, 199.8 2.52 3.24
11538 ® Cyclohexane CsHaz 24 932 110-82-7 59 718 736 -18 199.8 218 18.30
10356 4 Cyclopentane, 1,1,3-trimethyl- CeHag 12 885 4516-69-2 95 | 732 NLA. NLA, 205.2 3.03 3208
10835 4 Cyclopentane, 1,2 4-trimethyl- CeHae 1z 89z 2815-58-9 95 | 745 NLA. N.A, 210.6 1.26 FIAY
10681 4 Heptane, 4-methylene- CaHae 12 833 15918-08-3 76 | 758 N.A. N.A, 216.0 3.36 36.09
12068 # Hexane, 2,2 5-trimethyl- CsHz 128 908 3522-94-9 72 | 760 N.A. N.A, 216.0 414 12.22
10046 @ Cyclohexane, methyl- CiHie 98 899 108-87-2 93 769 780 -1 2214 2.85 3772
11194 4 Cyclopentane, 1,3-dimethyl- CiHie 98 831 24533-00-1 81 | 70 N.A. N.A, 2214 .21 34.06
11441 4 Cyclohexane, methyl- CiHas 98 899 108-87-2 76 | 769 780 -1 2214 294 2075
12038 4 Heptane, 3-methyl- CeHaz 14 816 589-81-1 208 | 773 768 5 2214 451 13.00
9836 4 2-Heptene, 6-methyl- CeHie 12 890 73548-72-8 79 | 795 N.A. N.A, 2322 3.40 42.52
8785 #  Cyclohexane, 1,3-dimethyl- CsHis 12 254 591-21-9 108 81 837 -26 243.0 3.67 a2
8256 4 Cyclohexane, 1,3-dimethyl- CsHis 12 893 591-21-9 108 811 837 -26 243.0 3.62 70.44
9668 4 10,2B,30,4B- Tetramethylcyclopenta CsHig 126 863 2532-67-4 126 812 N.A. N.A, 243.0 416 47.25
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Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

7o,
4 Home » Processings » Trad vs Alt Aviation Fuel FR ? bay ll' I-_; 5
Hit locations | Chemical features | Summary
100 200 300 400 500 l’ Area bars | Area lines | Contours "
I Cyclopentane, 1,2.4-trimethyl-
1200 - I Cyclohexane, methyl-
- - I Cyclohexane Be+05 -
a00 35 Cyclopentane, 1.2-dimethyl-, cis-
I Cyclobutane, ethyl-
Te+05
400 - &
0 g
0 ' 1 fe+05 -
400 -4
5e+05
800 35
70
1200 4e+05-
100 200 300 400 500
3e+05
2e+05
Feature table
Features:
Pin all | Unpin all 1e+05
Samples:
Feature: Il | Cyclopentane, 1,2,4-trimethyl- v| Pinall| | Fit Columns To Content 0
Library Hit: ' 892/892/27.18 Cyclopentane, 1,2.4-trimethyl- *| Filters... 1 2 3 4 5 5 7 2 9 M 11 12 12 14 15 1% 17 18 19 220 21 2
Use suggested quant mass
Id (530) MName Foermula M. (Quant mass Rl calc Rl lib Rl A Mean R'ﬂ Mean RT2 F-ratic
10809 @ Cyclobutane, ethyl- CeHyz Edit user field values... 70 659 692 -33 183.6 1.91 27.50
10456 X Cyclopentane, 1,2-dimethyl-, cis- CiHis Import user field values... 929 T8 M.A. M.A, 199.8 2.52 31.24
11538 @ Cyclohexane CHaz Bt e sl 59 718 736 18 199.2 218 1230
10356 4 Cyclopentane, 1,1,3-trimethyl- Cahhs Copy rows o 95 | 732 NLA. N.A, 205.2 3.03 32.08
10835 & Cyclopentane, 1,2, 4-trimethyl- CeHue 95 745 NA. M.A. 2106 326 77
10681 44 Heptane, 4-methylene- CeHis 12 833 15918-08-8 76 | 758 MN.A. M.A, 216.0 3.36 36.00
12068 #  Hexane, 2,2,5-trimethyl- CsHz 128 908 3522-94-9 72 760 MN.A. M.A, 216.0 414 12.22
10046 @ Cyclohexane, methyl- CiHua 98 899 108-87-2 93 | 789 780 -1 2214 2.85 3172
11154 4 Cyclopentane, 1,3-dimethyl- CoHas 98 851 2453-00-1 81| 70 MN.A. M.A. 214 3.1 34.06
11441 4 Cyclohexane methyl- CoHis 98 899 108-87-2 76 | 789 780 -1 2214 2.94 2075
12038 # Heptane, 3-methyl- CeHis 114 816 589-81-1 208 | 773 768 5 221.4 431 13.00
9836 4 2-Heptene, 6-methyl- Cahhs 112 890 73548-72-8 79 | 795 NLA. N.A, 2322 3.40 4252
8785 4 Cyclohexane 1,3-dimethyl- CaHis 112 284 591-21-9 108 81 837 -26 243.0 3.67 7142
8256 4 Cyclohexane 1,3-dimethyl- CeHis 12 893 591-21-9 108 &n 837 -26 243.0 3.62 7044
9668 10,2 30,4B-Tetramethylcyclopenta  CaHas 126 865 2532-67-4 126 812 MN.A. M.A, 243.0 418 47.25

LECO EMPOWERING RESULTS



Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

4 Home » Processings » Trad vs Alt Aviation Fuel FR

Hit locations | Chemical features | Summary
A
100 200 300 ann snn -
! €. Feature filter settings
1200
70
o 55 Show only features that satisfy the following conditions:
Simple Rules | Advanced Rules
400
&y I
Similarity
Do o
0 I Greater than or equal (=)
400 4 200
800 35
70 Formula
1200
! Contains
100 200 300
S
Feature: Il | Cyclopentane, 1,2,4-trimethyl-
Library Hit: < 892/892/27.18 Cyclopentane, 1.2.4-trimethyl-
Id (530) MName Foermula
10809 @ Cyclobutane, ethyl- CeHaz
10456 X Cyclopentane 1,2-dimethyl-, cis-  CiHu.
11538 @ Cyclohexane CeHaz
10356 44 Cyclopentane, 1,1,3-trimethyl- CeHis
10835 @ Cyclopentane, 1,2 4-trimethyl- CeHis
10681 44 Heptane, 4-methylene- CeHis
12068 4 Hexane, 2,2,5-trimethyl- CeHz
10046 @ Cyclohexane, methyl- CiHas
11184 4 Cyclopentane, 1,3-dimethyl- CiHas
11441 4 Cyclohexane methyl- CoHis
12038 #  Heptane, 3-methyl- CeHis
9836 4 2-Heptene, 6-methyl- CeHas
8785 41 Cyclohexane, 1,3-dimethyl- CeHis
8256 44 Cyclohexane, 1,3-dimethyl- CeHis
9668 10,26, 30,4B-Tetramethylcyclopenta  CaHie

LECO

Add rule | Remove all rules

Load rules | Save rules

Cancel | | oK |

03
n

L) (i ®
19, . J

=)

raQ

el
52

26

36

85
il

51

67

62
16

11 12 13 4 15 1% 17 18 19 20 2 22

F-ratic 1 @ 2 @ 3 @ 4 @ ¢F
27.50
31.24
18.30
32,08
277
36.00
12.22
3772
34.06
2075
13.00
42,52
7142
7044
47.25
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Application of Fisher Ratio TILE Comparison

Feafqre Tqble to Statistical Plots

4 Home » Processings » Trad vs Alt Aviation Fuel FR

Hit locations

Chemical features | Summary

100 200 300 400 500 4
| | | |
1200 |
| 147
800
| 8
400
0 Akl O I 1
0 TTr AR
400
800 1he
147
1200
T T T T T
100 200 300 400 500
Feature: - Benzo[blthiophene, 4-methyl- L
Library Hit: | « 841/841/22.38 Benzo[b]thiophene, 4-methyl- | Unassign Lp-b P
Id (3) Mame Formula MW, Similarity
12032 @ Benzo[c]thiophene CeHsS 134 823
9633 @ Benzo[b]thiophene, 2-methyl- CoHsS 148 249
10101 @) Benzolblthiophene, 4-methyl- GsHsS 143 841

LECO

i K
- bh) (3
Area bars | Area lines | Contours ‘,
I Benzolb]thiophene, 4-methyl-ge.. 05 -]
I Benzo[blthiophene, 2-methyl-
I Benzo|c]thiophene
Se+053
4e+05
3e+053
2e+05
1e+05
0 -
L’.. 5 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 1w 17 18 19 20 21 22
CAS Quant mass Rul. calc Rl lib R A Mean RT1 Mean RT2 F-ratio 1@ 2@ 3@ 1@ 7
270-82-6 134 1809 M.A. MN.A. 171.8 1.26 .
1195-14-8 149 1887 MN.A. MN.A. 1225.8 1.39 £ 30.89 1 7
14313-11-8 115 1933 N.A N.A. 1258.2 133 ! . 3 g 131065.05

Ry () () (S

EMPOWERING RESULTS




Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

4 Home » Processings » Trad vs Alt Avial

Hit locations | Chemical features | Summary

100 200
Il 1
1200
70
55
200 —
400 &b
0 - T
0 T ‘, T T
400 -4
800 35
70
1200
i T
100 200
Feature: Bl | Cyclopentane, 1,2,4-trimi
Library Hit: ' 892/892/27.18 Cyclopent
Id (530) Mame
10809 @ Cyclobutane, ethyl-
10456 X Cyclopentane, 1,2-dimethy
11538 @ Cyclohexane
10356 44 Cyclopentane, 1,1,3-trimett
10835 0 Cyclopentane, 1,2 4-trimeth
10681 44 Heptane, 4-methylene-
12068 #  Hexane, 2,2,5-trimethyl-
10046 @ Cyclohexane, methyl-
11194 4 Cyclopentane, 1,3-dimethy
11441 4 Cyclohexane methyl-
12038 # Heptane, 3-methyl-
9836 4 2-Heptene, 6-methyl-
8785 41 Cyclohexane, 1,3-dimethyl-
8256 4 Cyclohexane, 1,3-dimethyl-
9668 1o, 2B,30,4B-Tetramethyloye

LECO

€ Feature filter settings

T (B
ag | (b (79
Show only features that satisfy the following conditions:

Simple Rules | Advanced Rules "

BaseMassﬂl:mS Cr BaseMass(j=120

Operators:
Fields:

—= 4+ -" )= <> <« <= = >= () "" Contains Between() And Or Not

[User field 1] [User field 2] [User field 3] [User field 4] [User field 5] [ID] [Mame] [Formula]l [M.W.] [Similarity]
[Reverse] [Probability (%6)] [CAS] [Quant mass] [R.. calc] [R.L lib] [R.I. A] [Min RT1] [Min RT2] [Mean RT1]
[Mean RT2] [Med RT1] [Med RT2] [Max RT1] [Max RT2] [%RSD RT1] [%RSD RT2] [F-ratio] [Relative Change]
[Samples] [Tile#] [Area - AV1-1T371_2] [Area - AV1-3 T33_2] [Area - AV1-7 T42] [Area - AV1-8 T8]

22

F-ratic
191
2.52
218
3.03
3.26
3.36
414
2.85
3.1
294
451
3.40
3.67
3.62
416

e L Lemom T s ra P N s

Sin{) Cos( Tan(} Sinh(} Cosh{) Tanh{) Asin( Acos() Atan() Abs{) Sqrt(} Log() Log10{) Exp({) Round() Square()
Cube() Pow() Max() Min() Mod() IIF() Intensity(}) BaseMass() NumOfiMasses()
Any() Count) m

r Ve an

Functions:

Others:

Load rules | Save rules

Cancel | | OK
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Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

4 Home » Processings » Trad vs Alt Aviation Fuel FR

Hit locations | Chemical features | Summary
A
100 200 300 400 500 ¥
i | | | i
1200
i 105
800 |
400 120
0 b
0 ) |
400 120
800
105
1200
T T T T
100 200 300 400 500
Feature: Bl | Benzene, 1-ethyl-3-methyl-
Library Hit: | « 853/855/21.84 Benzene, 1-ethyl-3-methyl- Unassign | 3
W
Id (21) MName Formula Similarity
3698 41 Benzene, (1-methylethyl)- CaHaz 120 924
4826 @ 24-Nonadiyne CoHaz 120 236
10640 @) 1.3-Cyclopentadiene, 5-(1-methylp  CiHaz 120 832
10926 @) Benzene, 1-ethyl-3-methyl- CeHaz 120 853
10938 @) Benzene, 1-ethyl-4-methyl- CsHaz 120 912
11174 ) Benzene, 1-ethyl-2-methyl- CoHaz 120 263
11723 @ Benzene, 1.2.4-trimethyl- CaHaz 120 802
11870 & Benzene, (1-methylethyl)- CaHaz 120 834
6397 @ Benzene, 1.2,3-trimethyl- CeHaz 120 290
2442 @) Benzene, 1-ethyl-2-methyl- CaHaz 120 309
8950 @) Benzene, 1-ethyl-3-methyl- CeHaz 120 816
2999 @) Benzene, 1,2,4-trimethyl- CoHez 120 889
314 @) Benzene 1-ethyl-3-methyl- CeHaz 120 248
7492 .-. Benzene, 1,2,4-trimethyl- CaHaz 120 901
11322 4a  Benzene, 1.2 4-trimethyl- GsHaz 120 852

LECO

Area bars | Area lines | Contours
BN Benzene, 1-ethyl-3-methyl-
I 1,3-Cyclopentadiene, 5-(1-methyl...
I Benzene, 1-ethyl-3-methyl-
Benzene, (1-methylethyl)-
N Benzene, 1,2,4-trimethyl-
Benzene, 1,2,4-trimethyl-
I Benzene, 1-ethyl-3-methyl-
I Benzene, 1-ethyl-2-methyl-
I Benzene, 1,2,3-trimethyl-
I 2.4-Nonadiyne
BN Benzene, 1,2,4-trimethyl-
I Benzene, 1-ethyl-
I Benzene, 1-ethyl-4-methyl-
I Benzene, 1-(1-ethylpropyD-4-me...
| g Y
CAS Quant mass Rl calc
098-82-8 122 | 1172
63621-15-8 140 1224
3141-02-4 120 | 1225
620-14-4 103 1225
622-96-8 160 1224
611-14-3 104 1225
95-63-6 117 | 1223
098-82-8 144 1225
526-73-8 111 1241
611-14-3 108 1263
620-14-4 120 1264
95-63-6 126 1280
620-14-4 133 1286
95-63-6 125 1285
95-63-6 158 | 1286

Te+07 -

8e+06—

Ge+06 —

de+06 —

2e+06

-

“a

Rl lib Rl 4 Mean RT2 F-ratio

178 -6 610.2 187 173.58

NLA, N.A. 664.2 1.85 14374

NLA, M.A. 664.2 292 53.39 301961.69
1225 0 664.2 273 3497 155031.84
1226 -2 664.2 1.90 24

1258 -33 664.2 258 27.02

1283 -38 664.2 283 2029

178 47 664.2 222 16.93

1340 -99 6804 176 10267

1258 5 702.0 179 207.04

1225 39 7020 261 7575

1283 -3 7182 1.74 20811

1225 61 7236 219 18434

1283 2 7236 1.86 113.80

1283 3 7236 236 2237
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Application of Fisher Ratio TILE Comparison

Feature Table to Statistical Plots

— i
v R
'? AL |1l | STATS
H rea () WLV e : ?
.. | e
Principal components analysis
Include features: ?
‘@ All features o s
() Pinned/selected features g b
Include samples: Z
@ All samples F
() Pinned/selected samples E "
Mean center: []
- o
Scaling: Meone W s
[
Perform PCA o CHIP
Note: This action cannot be undone

Component 1 (83.80%)
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Application of Coefficient of Variation TILE Comparison

Experimental Design: Tracking Differences between Alternative Fuel Types

Driving Question: What kinds of major chemical variation can we
see between these processese Can PCA reveal clusters of similar
NN [Drocessese

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)

« Hydrofreated Esters and Fatty Acids (HEFA)

« Synthesized Isoparaffins (SIP)

« Alcohol-to-Jet (ATJ)

« Catalytic Hydrothermolysis (CHJ)

» Blends with aromatics packages (-A)

LECO EMPOWERING RESULTS



Application of Coefficient of Variation TILE Comparison

Tracking Differences between Alternative Fuel Types

€ Home » Processings » Alternative Aviation Fuel Types CoV

Hit locations | Chemical features | Summary

100 200 300 400 500 l’

1200 - 1

200 -

400 {55

0 ﬂ

0 !

400 | 4]

n
800
1200 23
100 200 300 400 500
Feature: - Pentane, 2,3, 4-trimet...
Library Hit: v 866/869/35.42 P. ¥ | Unassign I

Id (333) Mame Formula
20536 @ Pentane, 2,3,4-trimethyl- CeHas
20419 ] Tetradecane, 3-methyl- CisHze
20373 e Heptane, 3,4, 3-trimethyl- CioHz:
20168 - 10-Heneicosene () CoHa:
19982 - Hexane, 3-ethyl-2,5-dimethyl- CieHazz
19960 - 1-Dodecanol, 3,7,11-trimethyl- CisHz0
19281 - Octane, 2,4,6-trimethyl- CiaHae
19622 - Tridecane CisHz
19519 - Octadecane, 2-methyl- CisHao
19367 - Cyclooctane, methyl- CaHiz
18957 = 10-Heneicosene (ct) CaHa
18460 Y 10-Heneicosene (c.t) CaHaz
18437 - Cyclohexane, 1,3-dimethyl- CsHis
18247 b Tetraderane [ =Y

LECO

Area bars | Area lines

. SAl
I SA
I A
I A
I S
I SAl

SAl
I SAl
I SA

SAl
. SA
I SA

SAl

SAl

Contours

A
4

3e+07

1.5e+07

le+07

1.5e+07

1e+07

5e+06

M.W.

114
212
142
204
142
228
156

268
126
254
294
112

Similarity

866
203
802
220
254
220
264
203
895
847
823
820
903
1R

CAS

565-75-3
18435-22-3
20278-89-1
95008-11-0
52897-04-3

6750-34-1
62016-37-9
629-50-5
1560-88-9
1502-38-1
95008-11-0
95008-11-0

591-21-9

£20-50-4

Quant mass

n
120
139
21

75

114

Rl calc
758
1474
955
1333
961

961

1305
1728
1065
1505
1283
am

R. lib
N.A.
N.A.
762
M.A,
MN.A,
MN.A,
1058
1300
1862
MN.A,
MN.A,
MN.A,
837

7o,
? |.l : smts}
A
PCA Results ¥
X-axis: | Compenent 1 ¥ | Y-axis: | Component 2 w
Scores | Loadings
® Classi
® (ass2
® (Cass3 o
@ Class4
® (lass5
®  Classb
ClassT
®  Classd
® Class9 _
Class10 ﬁ
@® Class11 ;
® (ass12 o
Class13 ™
Class14 §
H
ES
5 ®
o
LY
[ ]
«”
L]
Component 1 (50.78%) =
Rl A Mean RT1 Mean RT2 F-ratio 1 @ 2 @ 3 0 "
M.A. 2160 338
M.A, 8%6.4 4.84
193 3726 517
MN.A, 766.8 4,84
MN.A, 3834 0.61
MN.A, 4104 497
-97 3834 0.63
5 739.8 5.06
-134 1107.0 5.30
MN.A, 4914 497
MN.A, 5234 444
MNLA, 718.2 4,63
-26 243.0 3.75
A RITN 478
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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 | quickly identify which
s compounds make up an aromatics additive package®?

FOLD CHANGE

— 4 Home » Processings » Aromatics Package Log2FC Al selected tiles: Reject | Unreviewed | (i) [ E!é; = )
-\_LA__rI M Eth o d Hit locations | Chemical features | Summary
= Tile hits: Class average for "Class1"
) . P AvgF-ratio  AugRelative Topmass RT1 RT2 Masses Class1  Class2
Tile size D1 (modulations): (7 3 o o0 mu m TR 206
002 0.00 34.06 68 588.60 349
003 0.00 3387 79 891.00 206
-I_||E SiZE Dz (5 Ectra:]' 7 25_ 004 0.00 33.86 57 8sae0 257
FI " - 005 000 3329 91 83160 240
006 0.00 3320 55 869.40 215
r > 007 0.00 33.00 93  739.80 1.88
S“' N thrESHCIld: - 2 008 0.00 3296 79 70740 196
009 0.00 3295 51  891.00 224
- 010 0.00 3284 57 907.20 262
01 signal to base threshold: (2 2 o N = R e e
012 0.00 3259 81 66420 321
- 013 0.00 3253 103 950.40 244
D2 signal to base threshold: (2 5 ne 0w we s mm s
015 0.00 3240 105 950.40 169
016 0.00 3239 64 853.20 216
Samples that must exceed 5/M threshold: (2 1 o om  wa 05 e e
018 0.00 3218 91 831.60 177
. 019 0.00 3217 66 675.00 193
Mass F-ratios to average: (2 1 W w 2B s e w
021 0.00 3201 67 46440 351
022 0.00 31.89 79 831.60 195
Statistical threshold type to apply: (2 Mone 0 = 2 e
025 0.00 3130 80 76140 203
T " > 026 0.00 31.26 128 918.00 228
Relative change threshold type to apply: (2 LOG (base?) fold... M .
028 0.00 3113 77 1069.20 198
- . > 029 0.00 31m 64 901.80 172
Relative change threshold: 12 1 o
031 0.00 31.05 57 928.80 273
. . - . > 032 0.00 31.04 66 76140 1.86
FAinirmum masses F|Er tile: : 3 03 000 3103 % 560 529
034 0.00 30.82 127 84240 209
Minimurm mass: (7 35 s et for et s
# Mass F-ratio Relative Cha RT1 RT2 Area diff Class1  Class2
. 1 50 0.00 3414 77220 206344712081 | reece [
Faximum mass: ? B00 2 55 4 2068623624 &
3 86 2,06 4662367.5:
- 4 101 2.05 4289513 .64
Masses to ignore: (2 5w 20636323787
6 69 2.063220073.54
. ) . 714 20527573686
Perform cne-point nermalization: (2 ] C 205 5201971
9 144 206 4212644 [ |
o .
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Application of Fold-Change TILE Comparison

Finding Components of Aromatics Additive Package

Hit locations | Chemical features | Summary

5 A A
100 200 300 400 500 " Areabars | Area lines | Contours "3 PCA Results W
T T T . I I Eenzene, 1-ethenyl-2-methyl- 2e+07
1200- 17 I Benzene, 1,3-bis(1-methylpropyl)- X-axis: | Component 1 ¥ Y-axis: | Component 2 ¥
3 I o-Cymene
800 - i I EBenzene, 2,4-dimethyl-1-(1-meth... Scores | Loadings
- Benzene, 2-methyl-1,4-bis(1-met... :
400 - M Benzene, 1.3-bistl,1-dimethyleth... ¢ s
B Benzene, 2,4-dimethyl-1-(1-meth... L]
0 ISR Naphthalene, decahydro-, trans- 1.5e+07 -
0 T ] 1 B Benzene, 1.4-diethyl-2-methyl-
400
il ] =
800 112
1200 7 1e+07 ~
€
T T T T T w
100 200 300 400 500 §L
E
/ 3
5]
S5e+06
L]
L
" SIMIB WO E S &6 & -
Feature: - Benzene, 1-ethe.. *~ 0 ¢ |
Library Hit: | + 923/939/21.35 B. | Unassign h : ] 2 z 5
ad - Component 1 [
d (2807) Name Formula MW. Similarity CAS Quant mass Rl cale Rl lib RI.A Mean RTI Mean RT2 F-ratio 18 2@ e
1001 4 Benzene, 2-(2-butenyl}-1,3,5-trimet  CisHiz 174 4 63435-25-6 771 | 1676 N.A. MNLA, 1069.2 1.98 I 0.00
140 4 1H-Indene, 2,3-dihydro-4-methyl-  CioHaz 132 915 824-22-6 64 1477 1468 9 901.8 172
1193 4 Benzene, 1,2, 4-tripropyl- CasHaze 204 rEll 41398-97-9 57 | 1572 MN.A, MN.A. 932.83 2.65
1268 4 Benzene, 1-ethyl-3,3-diisopropyl-  CiHz 190 766 15181-13-2 57 1509 N.A. MNLA, 928.8 2.73
1279 4 Benzene, 1-ethyl-3,3-dimethyl- CioHis 134 285 934-74-7 66 1324 1319 5 7614 1.86
1352 4 Undecane, 5-methyl- CizHzs 170 mn 1632-70-8 86 930 1157 -227 3456 5.29
'368 4 Benzene, 1-(1,1-dimethylethyl)-3,5- CizHiz 162 890 98-19-1 127 1409 1388 21 8424 209
437 4 1.3,5-Cycloheptatriene, 2,4-diethyl- Ci:Hz 176 254 79 1433 N.A. NLA, 280.2 232
1497 4 Benzene, 1-ethyl-3,5-diisopropyl-  CisHz 190 a3 15181-13-2 79 | 1497 N.A. NLA, 918.0 245
1553 4 Benzeneacetaldehyde, a-ethyl- CioHi:0 148 286 2439-43-2 94 1308 MN.A, MN.A, 745.2 2.15
574 1 24-Dimethylstyrene CiaHiz 132 824 2234-20-0 65 1385 1440 -55 820.8 1.80
624 4 9-Methylbicyclo[3.3.1]nonane CioHie 138 836 25107-01-1 66 1079 N.A. MNLA, 507.6 3.84
638 4 Benzene, 1,4-dimethyl-2,5-bis(1-m1 CisHz 190 828 10375-96-9 57 | 151 1607 -36 982.8 2.24
w72 4 TH-Indene 2 -dihvdrn-11222.n¢  C..H.s 188 a7 1202-17-4 a1 | 187/ N A N A 182 A 147
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Review of Findings

Choose the right processing method to simplify answering your question!

LECO

ChromadlCF

ChromadlC E

Designed for Sample Group Differentiation
ChromaTOF Tile finds differen

ces between two or more classes of samples.

Tile

CaoV

e e
Change

Traditional Aviation Fuel

) &
@?‘@

Synthetic Aviation Fuel

Alternative Aviation Fuels
(Multiple Production Methods)

Pinpointing Components
in Aromatics Additive
Package

ChromdIlC EISYNC
ChromdlC EISYNC 2D

ChromaTOF Sync and Sync 2D — Capture Every Clue
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