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Pyrolysis and GCXGC-MS.
A hot topic!

MDCW 2025, Liege

Robert (Chip) Cody



AccuTOF GC-Alpha in our lab

;

JEOL accessories
« EI/CI/Pl combination ion source

N

m'h]p- jilj-'- li'ﬁ M

* EI/FI/FD combination ion source . ot AR

> -' l!i**iii*i

« Direct insertion probe
« Escrime quantitative analysis software
* msFineAnalysis Al qualitative analysis software

3rd-party

* Agilent 8890 GC

* Frontier Lab Multi-shot pyrolyzer

« HTA 2800T autosampler (liquid, headspace, SPME)
« SepSolve thermal modulator for GCxGC-MS




Software for GCxGC-MS data analysis in our lab
‘  ChromSpace (SepSolve)

 Primarily used for controlling our SepSolve Insight thermal modulator
« Looking forward to learning more about capabilities for data analysis

* AnalyzerPro XD (SpectralWorks)

 All-in-one software support for GC-MS, GCxGC-MS, and ambient ionization .
* Open Access through RemoteAnalyzer software \ SI|Ve.I‘ Sponsors
* Peak detection incorporates deconvolution automatically of this workshop
« Best way to compare multiple batches of samples to find differences ©

* GC Image (GC Image)
 Full-featured GCxGC software
 Supports accurate-mass data
* | like the graphic functions for making figures!

 msFineAnalysis Al (JEOL)

« JEOL software for qualitative GC-MS analysis

« Uses all available information from GC-MS measurements (El, accurate mass, Rl, and soft ionization)

« Unknown analysis with Al support and searchable Al-generated 130-million compound database
« Just updated with GCxGC support.
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Sample introduction: Frontier Lab Multi-Shot Pyrolyzer (EGA/PY-3030D)

Pyrolysis is the key tool for qualitative polymer analysis by GC-MS and GCxGC-MS

Sampler - holds and
positions the sample

U e e EQILPY-30300

Cooling fan

* Furnace-based system
* Thermal desorption

* Pyrolysis

» Evolved gas analysis

Quartz pyrolysis

Cooling air

Insulation

Interface heater
{40 - 450°C}

Deactivated
needle interface




"Blodegradeable” plastic bag purchased online

)

‘Inconsistent claims!

g | )

BETTER FOR 'ﬂHE A0 e Product description says that the bags are made from
w EB]EVI RONME ;1 nolylactic acid (PLA)

w e Product description refers to ASTM standard D5511

CUSABLE, e 4 A “Bi ation of Plastic Materials Under High-Solids
\ S AnaerobiciDigestion Conditions”
* Label refers to a different ASTM standard: D6954-0

AND OXOBIODEGRADABLE
3 : '-';..cen‘nr:lcxr%ﬂ CURBAG :f"' BEE NTI;STE;,ANB
“Standard Guide for Exposing and Testing Plastics that
[Egrade in the Environment by a Combination of
Oxi

J- -

\w.}v : _MBABIESANDCH!LDREN ,;'"'*' af
e = k . -— I\ :" g

, Ml QORGANISMS, OXYGEN, AND SOIL
dation nd Biodegradation”

About this item

» Natural Materials: Our bags are constructed from PLA, which is made of 100% plant
based resources like cornstarch. This also means our t shirt bag is BPA-free.

* Certified: Tested and proven to comply with the ASTM D5511 requirements for
composting. Commercially compostable only*.
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The bags are not

m D2W_Py-GC-MS_El+_003-Centroid.cdf - F-Search
File View PyGC-MS EGA-MS Library Options

Help

PLA: they're polyethylene!
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Reference Records: Details... | I
4 | Polymer/Additive Qual{%]l EntrylD
S0 1 Polyethylene (high density) ; PE(HDPE) (C1-C40) 986 FLT-001
2 Polyethylene (high density) ; PE(HDPE) (C1-C40) 984 FLG-001
3 Low density polyethylene ; LDPE (C1-C40) 982 FLY-006
80 4 Thick board (Regular closed-cell polyethylene foam, Ethafoam wrapping paper) (C1-C40) 98.0 FLE-0211
5 Sheet (Regular closed-cell polyethylene foam, Ethafoam wrapping paper) (C1-C40) 979 FLE-0212
6 Thick board (Crosslinked polyethylene foam, Softion board #1500) (C1-C40) 978 FLE-0210
70 7§ Foam (Blistered, polyethylene, SOFTLON Z HD30) (C1-C40) 97.7 FLE-0103
= 8 Linear low density polyethylene ; L-LDPE (C1-C40) 976 FLY-007
2 9 Foam (Blistered, polyethylene, SOFTLON Z LD15) (C1-C40) 97.5 FLE-0102
60 10 Polyethylene, oxidized ; Acid number 15mg/KOH/g (C1-C40) 97.4 FLG-011
11 Foam (Crosslinked polyethylene foam, Softion S #3005) (C1-C40) 7.0 FLE-0209
o7 12 Montan wax (C1-C40) 969 FLK-856
50 13 Zinc ionomer of ethylene-methacrylic acid copelymer ; Zn-EMA (C1-C40) 969 FLK-389
14 Linear low density polyethylene-high pressure low density polyethylene blend ; L-LDPE/HP-LDPE [85:25, 1-hexene copolymerized, gas phase process, metallocene cat.] (C1-C40) 969 FLK-748
15 Oxidized high-density polyethylene wax ; Oxidized HDPE wax [4500 mPas/150C] (C1-C40) 96.8 FLK-871
40 16 Inside of container (Polyethylene) (C1-C40) 96.8 FLE-1210
17 Novon (C1-C40) 965 FLT-165
18 Long chain branching medium density polyethylene ; LCB-MDPE (C1-C40) 96.3 FLK-746
30
i F-Search Result
| 10 125
34 o 53
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Ready VIEW LIB: PyGC-MS22B.fl INUM
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Oxidation and degradation of polyethylene?

)

Degradation and pyrolysis of polyethylene is a topic of interest for recycling plastics.

20 Dlhﬂr:-;
| aromatics
B cycloalkanes/alkadienes
. =mﬂﬂﬂ'ﬂlﬂ““5 GC x GC-HRTOFMS can
n-paraftins i i )
I /s0-paraffin * Monitor pyrolysis reactions on a small scale

» Characterize the products of pilot-plant pyrolysis
Important tools for this application:

* High-resolution MS

« Soft ionization (FI, PI, CI)

Weight percent (%)
=

5 10 15 20 25 30 35 40
Carbon number

Zhao, D., Wang, X., Miller, J.B., Huber, G.W.: The Chemistry and
Kinetics of Polyethylene Pyrolysis: A Process to Produce Fuels and
Chemicals. ChemSusChem. 13, 1764-1774 (2020)

Solutions for Innovation IJEDL . ;



Let's look deeper at pyrolysis GC-MS for polyethylene

2.2 DATA COMPILATION OF PYHOGR“MS'_ THERMOGRAMS AND Pyrograms and Thermograms of 163 High Polymers, and MS Data of the Major Pyrolyzates 13
MS DATA OF MAJOR PYROLYZATES FOR 163 TYPICAL POLYMER
SAMPLES - EGA thermogram
— Awveraged mass spectrum — g
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y CH3[CHz)sCHz 100 700 19.3 e :
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CHa[CHz)sCHz 114 |00 14.3 I _ _ . o
CHzeCH{CHz|SCH=CHz 124 883 58 - i - T
Ca CHz=CH{CHz]6CH3 126 892 304 - -
CH3({CH2)7CHz 128 900 103 - - -
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Cw CHz=CH{CHz)7CH2 140 am 64.2 | |I ] | = e | ] Yo m w1
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CH3[CHzjsCH: 156 1100 161 wafi P R u" - R e e b o e
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Cu CHz=CH{CHz)11CHa 196 1392 402 "
CH3[CHZ12CH3 198 1400 135 = - "
sl CFE Shin CHz=CH{CHz]16CH=CHz 778 1985 253 | []]™ = m oo = om il h’1 -
OH i Czn [cm-cn;cm}ncm 280 1993 38.0 *
N L CH3{CHz)18CH7 Z82 2000 16.2 Cao ; 1-tetracontene Ca1 : 1-hentetracontens
VA TANA “I‘ Chaisa b Can CHz=CH|CHz)2rCHa 420 7993 100.0 {mixed with 1,38-tetracontadiens and n-tetracontune) fmixed withi 40-hentetr iene and n-her e
. — Cav CHz=CH{CHz)a7CHa 560 3997 941 S E e
Ca1 CHz=CH{CHz)38CH3 574 4096 828
43 i aam
| Related References | ‘ J "l “"
m il
1} Michajlov, L ; Zugenmaier, P.; Cantow, -1, Palaner 1968, 9, 325,
) Michajlow ngenmaier am m.“?h - I::wl:lr G6E, n l“{"” - "J “"ln -

2) Sugimura, ¥.; Tsuge, 5. Anal. C)

1979, 12, 512
wles 1984, 17, 2557

ISBN: 9/8-0-444-53892-5

Here's the reference book entry for pyrolysis 1D GC-MS of polyethylene

Solutions for Innovation lJ ED L




R

Py HDPE chromatogram from the Pyrolysis GC/MS Data Book
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’ Pyrolysis GCxGC-TOFMS for LDPE shows many more compounds
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Assignments for selected blobs
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Tridecane




Tridecane, 1-tridecane, and 1,12-tridecadiene
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C3 H,,., components in this region

2N-X

)
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Cq3H,¢ alkenes, cycloalkanes 5M
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How does oxidation change LDPE?

)

Low-density polyethylene (LDPE) Polyethylene (oxidized)

|
l‘ | LA R A

‘a o Eo [ B Pa ET e EE P, Fr, e Fa e Fa P E

o s BE o S B e B Bd e BV BP0 BR o BR e RR o BR R B 6
pe Fe P, E [z EE PE EE [ Fw [a S P Fa Pz Pz
R A X TRRT AR ARRARRL (X CXRTIR IR RRRRRE LR ERRRRR AR chuCRRTRTAR AN RRRTRRA AR CYRRCRNN (KATIRTINA (Ax RARATY kX x IRRTNRL iy RRRANR Ak KRIRRTIREXRRRRAR ek

[ Y e B Y B B Y B W R W R R R R Ry R Wy N R Ry R ARy Wy AR RN R RN RN '
] 0.0 150 200 250 300 l35.0 400 las.0 ls0.0 les.0 le0.0 le5.0 700 750 ls0.0 le5.0 le0.0

Scientific Polymer Products
Acid number 16 mg KOH/g

Solutions for Innovation IJEDL . ; 15



Oxidized PE: ketones and aldehydes

W e W e s

e O

1
o= R
=
l'.'n_:

- l
@z
Q_:
|

o=
=
i B e S N N R
=

g_ M \\ \/W\/YG .

‘ A TR T TS RS Y LI
H o "@w' . DL YOS 1»4 1Y 'a“ &g da At mmw‘“*




Oxidized PE waxes are characterized by their acid number

Rel. Intensity %

C2 H4 O2

100 60.020

Heptanoic acid

C3 H5 02
73.028
50—

C4 H7 02

|| ‘ 87.043
0 ||1| .""'l .|1||‘ L1 1|| ey
75

25 50 100 125 150 175

m/z

The acid number relates to how oxidized PE waxes can form emulsions for coating
agents and/or perform as lubricants.

Determined by titration: This sample has an acid number of 16 mg KOH/g

Carboxylic acids in the GCxGC-MS data are minor peaks in the TICC, but they can be
identified by creating SICC's for the characteristic fragments in their El mass spectra.

Electron-capture negative-ion mass spectra would also identify the acids




Carboxylic acids in the oxidized PE: SICC for C,H,O,* fragment




New: msFineAnalysis Al adds support for GCxGC data

Oxidized Polyethylene

b Onadized PE_revised_peak_detection - msFineAnalysis Al
File Export Method Option Help

El Data |PE_oxidized_El_1-Centroid Sl Data |PE_oxidized_Cl_1a-Centroid Detection Type |TICC Peak Detection Spectrum Type |Centroid Edit Detection Result
O O8Sl ®) Both | Compound Label | ) Circle"s" () ID @ None | Reset Zoom H Auto-Scaling |
GCxGC TICC: El Data

Display

= 5'°"i El -
; 2,5_; - ) —— — N — —_ |
| - — e — = = M ¢ Correlates El and Sl data

wtr-—-r—>-—-—-r—+—-—-¥FF——F—F—m———f—F——F——F—— """ [T [ T

145 150 155 160 165 170 S 185 190 HE e 03 210 o | n te g rate S a | | i n fO r m a ti O n

GCxGC TICC: 5l Data

174 « Elemental composition

ARLET R 5w e
o o P
- ] — = . -
« Database search
il —— | —
1 Min: 23 [~
o1 —— — — ——————— P _ragment COVerage
14.5 15.0 15.5 16.0 16.5 17.0 17.5 18.0 185 19.0 195 200 205 210
1st RT [min]
[ ]
General Total Result Library Search Result [ ) R | m a tC h I n g
1st : Match BEST
D e b O (mame | [EEEE(HEER e e G | gy Factor/ Lib.RlI[iu] Formula DEEH (el et (B ot R 0ot e 1 e v N Formula MW L
. - FT[s1 [3] lonization  Peak Peak CID Loss mfz [mDa] Matching Coverage

[min] Al Score Factor o L4
u 1735 206 37004 165761 210 + 14112754 S| 4301743 14112754 |8-Nonen-2-one 5009-32-5 wizmain 846 1042 COHI70 15 <H 14112739 015 093 100 846 8-Nonen-2-one C9H160 140 ) AI d a ta ba S e I n C | u d I n ro | S a te S
W 0351 17.35 582 131 1085 0.01 1398390 B 13.98300 -]~ o= E i g T E H 2 z 548 2-(Prop-2-yn-1-yl)tetrahydro; C8 H12 02 140
[ ] 1748 162 148744 603649 766 o 10910168 S 5505352 83.08600 53627918 Al 888 762(:95) CB8H13 25 none 10910118 050 051 100 875 1,11-Dodecadiene Cl2Hz22 166
W 0353 1748 294 1097 4616 006 119,08418 B 4301730 - - - - - - - - - - Benzene, 1-methyl-4-[3-metl C21 H32 03 § 364 ) ) . )
] 1748 452 1458 3845 005 o 12500651 si 67.05361 12509851 | (1£,3Z,52)-2-methylhepta-1,3 89289065 Al 795 1161 (295 C8HI3 0 s 125.09609 041 097 93 1-Methylcyclooctene COHI16 124 [ H I h e r C O n fl d e n C e I n a S S I n m e n ts
0355 17.61 348 213 1418 002 + 13310116 S| 4398885 13310116 |- = . i - = = i - = 606 24-Hexadiene, 3-methyl-, (E; CT H12 96
[ ] 1775 090 203 1081 001 « 6907057 Sl 3597596 59.06854 | 5,6-bis(chioromethyl-33.4.7,] 96151-88-1 wizmain 702 1990 CIOHI0CRO3 50 - : = 100 702 56-bis(chloromethyl}-3347,1 CIOH10CIZ03 248
[ 1775 264 27006 128428 163 o 14913289 S| 5804063 137.13294 | 3-pentan-2-yitricyclo[3.1.0.02 91364675 Al 496 1089 (£95) C11HIT 35  +H 149,13248 041 N/A 62 535 2-Nonanone C9H180 142
[ ] 17.88 152 898258 5305110 6732 & 11111724 S| 5606142 83.08635 102042235 Al 847 749(:95) C8H15 15 none 11111883 041 066 92 931 1-Undecene C11H22 154
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W 0361 1801 084 174 1547 002 + 9406735 5| 4398889 5906852 |- == : = : s z . £ Benzenemethanal, a-(1-amin C9 H12 N O 151 1

Analysis Method | 20230119 Rerun Reset
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8-Nonene-2-one identification.

@ Owidized_PE_revised_peak_detection - msFineAnalysis Al

File Export Method Option Help

El Data |PE_owidized_EI_1-Centroid Sl Data |PE_oxidized_Cl_1a-Centroid Detection Type |TICC Peak Detection Spectrum Type |Centroid | Edit Detection Result | D 0350 RT [min] 17.35 @ Spectrum () Detection Area
Display | O Bl (O Sl @ Both | Compound Label | O Circle"s" (O ID @ None | Reset Zoom | | Auto-Scaling | :
GCxGC TICC: El Data
75 Max: 168 _Mass Spectrum: EI {ID: 0350, 1st RT: 17.35 min, 2nd RT: 2.96 5)
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1st BT [min]
= e Structure Information from NIST Library
1st ) Match MName |8-Monen-2-cne Match Factor 846
R FT ﬁ?‘:] Arez Height H[%f]'ght Link 1M m/z :M. . ;'::5‘3 f;'egzse Compound Name EFDSH e Factor/ Lib.RI[iu] Formula DBE tf:s““” i:‘:‘“'md :"'T;S]E"”' L
[min] " ornization Al Score & ke Adduct/Loss | +H
u 17.35 2.96 37004 165761 210 14112754 S 4301743 141.12754 [ 8-Nonen-2-one 5009-32-5 wil2main 846 1042 COHI7O 1.5 +H 141.12739 0.15 Mass Spectrum: El (ID: 0350, st RT: 17.3%..
W 0351 1735 582 131 1085 0.01 43.95890 El 4398800 -|- - - - - - - - - - ] _
| | 1748 1.62 148744 603649 766 o 109.10168 5l 5503352 83.08600 53627918 Al 888 762 (£93) CBH13 25 nane 109.10118 0.50 100 - 4
W 0353 1748 294 10097 4516 006 119.08418 El 4301730 .- - - - - - - - - - ] .
| | 1748 452 1458 3845 005 12500651 S 6705361 125.096531 |(1E,3Z5Z)-2-methylhepta-1,3 89289065 Al 795 1161 (£95) CBH13 0 2.5 +H 125.00609 0.41 b 0oL .
W 0355 1761 3438 213 1418 002 133701186 5l 4398885 133.10116|- - - - - - - - - - 0 1 4 | T ,Hl 281
] 1775 090 203 1081 001 +  69.07057 S| 3597596 59.06854 | 5,6-bis(chloromethyl)-3a3,4.7,7 96151-88-1 wl2main 702 1990 CIOHIOCI2Z03 50 . - - \ﬂ/\/\/\y ] ” [ 111 140
| | 1775 264 27006 128428 163  149.13289 S 5804063 137.13294 | 3-pentan-2-yltricyclo[3.1.0.02 91364675 Al 496 1089 (£95) C11H17 3.5 +H 149,13248 0.41 s} B 50 &
u 17.88 152 898258 5305110 6732 « 11111724 S 5606142 83.08635 102042235 Al 847 749 (+95) CBH15 1.5 none 111.11683 0.41 1004 -
| | 17.88 3.20 193 1371 002 132.09199 El 117.06857 - | 1-Ethenyl-53-propan-2-ylident 102835-72-3 wl2main 856 1003 C10 H12 50 none 132.00335 -1.36 ] 43
W 0360 1801 030 250 1078 001 82.068583 Sl 4398888 59.06892 |- - - - - - - - - - T R
W 0361 1801 084 174 1547 002 « 9406735 sl 4398889 59.06852 |- - - - - - - - - - 100 200 300

moes - - — DRSS = S SiEniitis LO1, 846, 8-Monen-2-one

Analysis Method  |20250119 Rerun Reset Edit Compound Analysis Result Add to NIST User Library |
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Integrated Analysis tab

Compound (ID: 0350, 1st RT: 17.35 min, 2nd RT: 2.96 s, Area: 37004, Height: 165761, Link: w, IM (m/z): 141.12754)

Elemental Compasition of IM | Library Search | Integrated Analysis

Al Structural Analysis

Description

Elemental Composition of IM (m/z: 141.12754) Library Search Molecular Check: El Molecular Check: Sl
Calculated  Mass Error  Isotope Adduct/ Match - Shas Adduct/ Calculated Mass Error Isotope | Adduct/ Calculated Mass Error Isotope
%  Formula DBE s [mDal Matching Coverage Loss #  Library Name CAS® Lib. Factor 'f:;aczzl: Lib. Rl [iu]  Formula DBE MW [Plizl; Cowverage Loss e [mDa] S miz [mDal Matching
||:| AO01 COHITO 1.5 141.12739 015 093 100 +H L01 8-Menen-2-cne 5009-32-5 wl2main 846 891 1042 COH16 0 20 140 43 100 - - - - +H 141.12739 015 093
[] A01 COHIT7O 15 141.12739 015 093 100 +H L02 8&-Monen-2-ocne 5009-32-5 mainlib 845 890 1085 COH16 0 20 140 43 100 - - - - +H 141.12739 015 093
[] A01 COHI7 O 15 141.12739 015 093 100 +H L04 7-Qcten-2-one 6-methvl- 35215-49-7 wl2main 741 774 978 COHI6 O 20 140 43 100 - - - - +H 141.12739 015 093
[] A01 CO9HIT O 1.5 141.12739 015 093 100 +H . - - - +H 141.12739 015 093
[] A01 COHITO 15 14112739 015 093 100 +H Ta b U |a I S umn la ry Of a | | d ata fo r to p h |tS 3 N T 14112739 015 093
[] A01 COHI7O 15 141.12739 015 093 100 +H - - - +H 141.12739 015 093
[] A01 COHIT O 15 14112739 015 093 100 +H | L12 6-Methyl-5-octen-2-one 24199-45-0 replib 713 728 996 (+245) C9H160 20 140 43 100 | = - - - +H 141.12739 015 093
- Molecular Check: EI (ID: 0350, 1st RT: 17.35 min, 2nd RT: 2.96 s, Formula: -) [ibrasy Resill (Tt [l Analysis using only IM Detection Compound
x
L01, 846, 8-Nonen-2-one Library Mame: 8-MNonen-2-one
4‘5‘* 2.50 E I . ID#: 31689
E 100 Library: wl2main
= 58 O CAS#: 5000-32-5
I| ‘l | '|‘ | 5 n Formula: C9H160
0.00 T T el T Pt (LT Ul L [ U s | o UL e U L | [l UL ] [ L Lt [ UL el UL ] U Ul L] [ Ul e [t e ] i) 1 45 53| | SI? | 79 I 8|5 g3 g.? 107 122 140 WIW: 140
50 5 100 125 150 175 200 225 250 275 300 325 350 375 . L T oot Te e Tt T T T T T T | Exact MW 140.12011
mfiz 50 75 100 125 150 |MIsSTE: O
mz 7 i " """ o
Molecular Check: SI (ID: 0350, 1st RT: 17.34 min, 2nd RT: 3.32 5, Formula: C% H17 Q) o
5 . . . i .
¥10*  2.00 141.12754 _Mass Spectrum: El (ID: 0350, 1st RT: 17.33 min, 2nd RT: 2.96 5) D a ta b a S e a tC h
.E CeHI7 O 1 ~ I I l
§ 1w 0.15 ( | o 39| 50 Ijs ] ?I' 7783 9197104112 122 132 281
= ] | 55' 67 7983 9399 107 122 140
| ] i3
G-m T T T I T T T T I T T |I T | T T T II | T |I T T | LI T I T | = ) T | T LI I | R | = ) | T T T I T 17T T | T T T I T T 17T | T T T T I T T T T | T T T T I T T T T | T T T T | T T T T | T T T T | T T T T I T T T | T T T T I T T T T | T T T T I T T T T |
50 5 100 125 150 175 200 225 250 275 300 325 350 375 25 50 75 100 125 150 175 200 225 250 275 300
mz L0, 846, 8-Monen-2-one
o Fragment coverage
lsotope Matching (5] Isotope Matching " El Fragment Coverage (Formula: C9 H17 O] g — - g |t Coverage
E |sotope Matching: 0.93 1 400 p1743 s
o S S | Isotope Intensity Threshold [%] ot | " T [mDal Intensity Threshold [%] =
1 W Observed ] H3 O myz: 39.02266 .
] B Calculated Matching Threshold (Good) 0.80 E C3H3 2.5 -0.27 Iweer limit s 20
] Formuls: C9 H17 O ca m/z: 41.03821 0
ol m/z: 14112739 Matching Threshold (Fair) 0.50 - 1 C3 15 15 037 Upper Limit
E 1 [] M{M+H] Correction (SI) w 1 5 Mazx Fragment Number 20
= i £ 2005804080 myz: 43.01743 g
= E E C2H3O0 1.5 -0.42
c 50 Tolerance + 1.50| | mbDa *
= . m/z: 55.01714
| I S Oto e m a tC h C3H30 25 070 Coverage Threshold (Good) 80
] my/z: 55.05355
25 CAHT 15 068 Coverage Threshold (Fair) 60
: | LI L L myz: 5703273
] 50 100 150 200 250 C3H50 1.5 -0.76
S M Mel Me2 Me3 Med M5 Match Isotopes ||  Reset L m/z: 58.04060 Check Fragments || Reset |
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A parting thought...

GCxGC separation OK, but RI's and match factors
are identical or within tolerance

GCxGC TICC: El Data

L01, 935, Naphthalene, 1-methyl-

il 142
100 —
50—_ IC I 115

12 39 s 5763 7176 86 97 100 | 122
T T I T T I T I T T 1 I I T T T T I T T T T I T T I T I T

25 50 75 100 125 150

i [ I | m/z
77 . | I i /
] PVC: many peaks too close to call #* ” W
: i ||| L02, 935, Naphthalene, 2-methyl- O R?
6_— ™ 0374 & D 0462 M%M | 100__ . 142
:288 - l I E I®/
| | 507 115
5 . 0329 o = 0484 | dulad | 3 ‘ II ]
_ @ & 03560361 T .0 h||I V. ,'I. | . 1 2 39 50 57 6|3 176 8489 97 109 | 122
1 ! L s S e B L
. 330 0353 | 25 50 75 100 125 150
4 0325’ u | L m/z
0365
. ] 0339 0352 0366 LO1, 869, TH-Indene, 1,1-dimethyl-
__2@’ 0360 0$90376 ] / 129
1 100
] ozgg -~ o ]
Tl 0303 0312 03759381 i \ 144
= 0336 = -
2 ] 0336 . ' 0387 50__ /
] g - ]
J ] 39 51 63 71 77 102 115 |‘
_Po289gpmposen-y ‘ - \ 0 I ||| . .II. Ayl | - | Al
B S — i — = e SN 50 75 100 125 150
:2840290 i e L02, 864, 2-Ethyl-1-H-indene OR?
0 T T | T T T T | T T T T I T T T T | T T T T I T T T T I T T T T I T T T T | T T T T | T T T T I T T T T | T T T T I T T T T | T T T T | 100__ ’ 129
20 21 22 23 24 25 26 27 28 29 30 31 32 33 ] s
1st RT [min] .
5] A / 144
, L[] ’ L] O f.d :
It's unlikely that we’ll ever ID every peak with 100% confidence, 1 . e
] 7175 8691 102 | 1l
° . L4 0 : 1 |'I'I R —tp L : I| : } |I|| :
but we can get an idea of reasonable compositions. : - B o
m/z
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