Applications note MS
MSTips No. 479

GC-TOFMS Application

JEOL O

msFineAnalysis Al Ver.2M3—4y 5 K145
QiR v —i2DHEE

BEEH

[ZC&HIC

REBEBEREN Y T 7 msFineAnalysis Al Ver2MA—7 YD FEEETIXFOHURAMEENTZB A DR FHOTRIRIRLIGE OEHRE
TICHEAA IO T SLECOMNSE—VERE T 5. BEHMSTips478TIEY IRz 7 TV YLD EA—F R RN TH BRI —FM
#|”Polymer additives”Z# AL =R T —H R O FMFI D A A= DL TRBALT=.

INBA—F YR AMNEA—F =D EHICHEETETHSEN. BNIZEHL B THRITERTEIELETMEETH S, AMSTips TIERYT—DEE
B EMERNR)I—HEDEBRHIZDONTEN T Y, Figure LSARGABISTHERT 39— v RLERT . No001 RYIFL 2 (PE)D
1,20-heneicosadiene B EUNo004T7 AR LT A TV XF L 2 (ABS)D2-Phenethyl-4-phenylpent-4-enenitrile [ENISTS AT 5 — R B EWE
THHN. ERIRAELEERENSTI—H—5A4T S =B HELTHEIET YRRARS VBB EF AW HIENT (LG5, Tt A A&
LTRFAFUORDYICBREOBVNITTAVMMAVEERETHELARETHY, ChICLYERELGE—VBRHLATRETHS.

BESHEt(MS)

Edit Target List

Load Target List.. Create New Target List  Setting of CAS Number Search... :
Add from existing Target List.. Add by specifying the number of rows... | | Add row |
. NIST Molecular Fragment Rifu]  Rifu]  RIfu
L= DT CAcX Library B Formula Formula el LarLamy Non-Polar Semi Non- Polar e ptioy
O] 007 PE (1,20-heneicasadiene) 999999-90-1 v  Fragment  C21HA0 C5Ho 69.06958 Poly Ethylene
[] 002 PP (@4-Dimethyl-1-heptene) 19549-87-2 .~  Fragment  CoM1a CanT 4305423 212 226 285 Poly Propylene
(] 003 7S (Styrene trimer) 18964-53-9 Fragment | C24H24 CTHT 9105423 Poly Styrene
[] 004 ABS (2-Phenethyl-d-phenylpent-4-enenitrile) ~ 999999-90-2 v Fragment  Cl9HIaN CTHT 9105423 Acrylonitrile Butac
O] 005 SBR (4-Phenylcyclohexene) 4994-16-5 v Fragment  C12H14 csHs 104.06205 1345 1801 Styrene Butadiene
] 006 PMMA (Methyl methacrylate) 80-62-6 v  Fragment  CSH8O2 C3Ks 4103858 696 714 1008 Poly Methy IMeth
[] 007 PC (Bisphenal &) 80057 v  Fragment  C15H1602 141302 21200101 2108 Poly Carbonate | View
[] 008 PYC (Naphthalene) 91203 v  Molecularlon C10H8 128.06205 1163 1182 1745 Poly Vinyl Chlaric | View
O] 003 PU (44~ Methylenedianiline) 01-77-9 v Molecularlon C13HI4N2 19811515 2131 Poly Urethane
1| 010 PET (Benzoic acid) 65850 v  Fragment  C7HGO? 7RSO 105.03349 1161 172 2414 Poly Ethylene Tere | View
O 011 N-6{c-Caprolactam) 105602~  Fragment  CEHTINO CHAN 3003383 1255 1253 Nylon 6
[] 012 N-66 (Cyclopentanone) 120023 v  Fragment  CSHSO CaHT 5505423 764 791 1176 Nylon 66 View
Delete selected

Figure 1 Target list for polymer type estimation
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Table 1 Measurement conditions

Pyrolyzer : EGA/PY-3030D (Frontier Lab)

Sample amount 0.2mg

Furnace Temperature 600°C

Gas Chromatograph : 8890A GC (Agilent Technologies)

Column ZB-5MSi (Phenomenex)
30mx 0.25mm, 0.25um
Oven Temperature 40°C(2min)-10°C/min -320°C(30min)
Split ratio 100:1

Carrier gas He, ImL/min
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Mass Spectrometer : JMS-T2000GC (JEOL)

lon Source

lonization

IS Temperature
GC-ITF Temperature
Mass Range

Drift compensation

El/Fl combination ion source

El: 70eV

FI : Fl emitter, Flashing 12mA 30msec

El : 250°C, FI : No heating

250°C

my/z 10-800

El : m/z 281.05, column bleed at end time

Fl : m/z 281.05, reservoir every 15min
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Figure 2 TIC chromatograms
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Chromatograms (EI- TICC/ EIC, FI - TICC / EIC)

@5 59—y b-HU¥—-PP - msFineAnalysis Al

Mass spectra (EI / FI)

Judgement results

[] Display only targets with compounds that meet criteria (blue)

File ExportMethod Option Help
ElData |EI-PPASLyb-Centroid SIDats | FI-PPALey b-Centroid RT u Accu. Mass | IM Match e S || Gerrem
Edit Detection Result
Analysis Type | Target Analysic Spectrugh Type | Centroid - 0K 0K OK oK OK 0K
Adjust ¥ (0-Max) | [ Adjust V [Min-Max) | [] Display All Labels
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[] Display as RI

[] Display targets with candidate compounds (blue and yellow)

Target Information

PP (2 4-Dimethyl-1

Molecular Formula  |[C9H18 Description

Poly Propylene

NIST Molecular Fragment

R os® Liorary  Formula Fﬂa'?ﬂula LS W MES s e Height  IM Match m/z

PE {1,20-heneicosadiene) 999999-90-1 o C21H40 C5H9 6906988 {minl Rl ]
I PP {2.4-Dimethyl-1-heptene) 19549872 __COHIS C3HT 13.05423 T002-C001_1.51 549 EIC TICC 811320 318397 - -
T003 PS5 (Styrene trimen) 18964-55-9 o C2dnzd CTTHT 91.05423 491 247 EIC TICC 3470399 1462834 OK 12674037
TO04 ABS (2-Phenethyl-d-phenylpent-d-enenitr  999999-90-2  CI9H1ON CTHT 9105423 T002-C003  5.80 EC  TICC 235543 132856 - -
T005 SBR {4-Phenylcyclohexens) 2094165 o C12HIA C8He 10406205 Too2-Co04 901 EIC  TICC 210470 128007 NG 12613874

PMMA (Methyl methacrylate) 00626 w  CSHIO2 315 4103858 TO02-C005 1240 BC TICC 384323 226634 NG 12613934
T007 PC (Bisphenal A) 80057 o  CI5H1602 C14H1302 213.00101 T002-C006 12.63 EIC  TICC gg60506 157210 NG 12614100
TO08 PVC (Naphthalene) 91203 CI0HB - 12806205
TO09 PU (4,4 -Methylenedianiline) 1779 o CI3HI4N2 - 19811515
TO10 PET (Benzoic acid) 65-850 o  C7HBOZ CTHS0 105.03349
TO11 N-6 {=-Caprolactam) 105-60-2 o CEHIINO CHAN 3003383

N-66 (Cyclopentancne) 120923 o CSHEO canT 5505423
Target Lists  |MajorPolymer Analysis Method |Default_for_AccuTOF_GC-Alpha Reru

Target list Peak list
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Figure 3 Result window of target analysis
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Table 2 Target list
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arge ormatio
. Molecular Fragment L Num. of Num. of

D Name CASH# NIST Library Formula Formula m/z (EIC) Description Detected  |Passed
PE (1,20-heneicosadiene) 999999-90-1| v C21H40 C5H9 69.06988|Poly Ethylene 14 0|
PP (2,4-Dimethyl-1-heptene) 19549-87-2| 4 C9H18 C3H7 43.05423|Poly Propylene 6 1
T003|PS (Styrene trimer) 18964-53-9 v C24H24 C7H7 91.05423|Poly Styrene 0| 0|
T004|ABS (2-Phenethyl-4-phenylpent-4-enenitrile) 999999-90-2! v C19H19N C7H7 91.05423|Acrylonitrile Butadiene Styrene copolymer 0| 0|
TOO5|SBR (4-Phenylcyclohexene) 4994-16-5 v C12H14 C8H8 104.06205|Styrene Butadiene Rubber 0| 0|
PMMA (Methyl methacrylate) 80-62-6 v C5H802 C3H5 41.03858(Poly Methy IMethAcrylate 5 0|
T007|PC (Bisphenol A) 80-05-7 4 C15H1602 C14H1302 213.09101|Poly Carbonate 0| 0|
T008|PVC (Naphthalene) 91-20-3 v C10H8 - 128.06205|Poly Vinyl Chloride 0| 0|
TO009|PU (4,4'-Methylenedianiline) 101-77-9 v C13H14N2 |- 198.11515|Poly Urethane 0 0)
TO10|PET (Benzoic acid) 65-85-0 v C7H602 C7H50 105.03349|Poly Ethylene Terephthalate 0 0
TO11|N-6 (e-Caprolactam) 105-60-2] v C6H1INO CH4N 30.03383|Nylon 6 0| 0|
N-66 (Cyclopentanone) 120-92-3 4 C5H80 C4H7 55.05423|Nylon 6,6 3 0|
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Table 3 Target list

Molecular

. Fragment o Num. of Num. of
D Name CAS# NIST Library Formula Formula m/z (EIC) Description Detected passed
PE (1,20-heneicosadiene) 999999-90-1| v C21H40 C5H9 69.06988|Poly Ethylene 13| 0|
PP (2,4-Dimethyl-1-heptene) 19549-87-2 v C9H18 C3H7 43.05423|Poly Propylene 6 1
TO003|PS (Styrene trimer) 18964-53-9] v C24H24 C7H7 91.05423|Poly Styrene 0 0
T004|ABS (2-Phenethyl-4-phenylpent-4-enenitrile) 999999-90-2 v CI19HI9N C7H7 91.05423|Acrylonitrile Butadiene Styrene copolymer 0 0
T005|SBR (4-Phenylcyclohexene) 4994-16-5 v C12H14 C8H8 104.06205|Styrene Butadiene Rubber 0 0
PMMA (Methyl methacrylate) 80-62-6 v C5H802 C3H5 41.03858|Poly Methy |MethAcrylate 5 0
T007|PC (Bisphenol A) 80-05-7| v C15H1602 C14H1302 213.09101|Poly Carbonate 0 0|
T008|PVC (Naphthalene) 91-20-3| v C10H8 - 128.06205|Poly Vinyl Chloride 0| 0|
T009|PU (4,4'-Methylenedianiline) 101-77-9| v C13H14N2 - 198.11515|Poly Urethane 0| 0|
TO10|PET (Benzoic acid) 65-85-0 v C7H602 C7H50 105.03349|Poly Ethylene Terephthalate 0 0|
TO11|N-6 (e-Caprolactam) 105-60-2| v C6H1INO CH4N 30.03383|Nylon 6 0 0|
N-66 (Cyclopentanone) 120-92-3 v C5H80 C4H7 55.05423|Nylon 6,6 2 0
o
S—FIraHERR Q- PETH A
Table 4IZHHHERDA—4 YMN) RANETR Y, PETO E B TH HBenzoic acid D H A FERS N 1=,
Table 4 Target list
g ormatio
. Molecular Fragment L Num. of Num. of
D Name CASH# NIST Library Formula Formula m/z (EIC) Description Detected Passed
TOO1|PE (1,20-heneicosadiene) 999999-90-1! v C21H40 - 292.31245|Poly Ethylene 0| 0|
T002|PP (2,4-Dimethyl-1-heptene) 19549-87-2 v C9H18 - 126.14030|Poly Propylene 0| 0|
TO003|PS (Styrene trimer) 18964-53-9 v C24H24 312.18725|Poly Styrene 0 0
T004|ABS (2-Phenethyl-4-phenylpent-4-enenitrile) 999999-90-2 v CI9HI9N 261.15120|Acrylonitrile Butadiene Styrene copolymer 0 0
T005|SBR (4-Phenylcyclohexene) 4994-16-5| 4 C12H14 - 158.10900(Styrene Butadiene Rubber 0 0
T006|PMMA (Methyl methacrylate) 80-62-6 4 C5H802 - 100.05188(Poly Methy IMethAcrylate 0 0
PC (Bisphenol A) 80-05-7 4 C15H1602 - 228.11448|Poly Carbonate 1 0
PVC (Naphthalene) 91-20-3 v C10H8 - 128.06205|Poly Vinyl Chloride 2 0|
TO09|PU (4,4'-Methylenedianiline) 101-77-9| v C13H14N2 - 198.11515|Poly Urethane 0| 0|
PET (Benzoic acid) 65-85-0 v C7H602 - 122.03623|Poly Ethylene Terephthalate 30 1
TO11|N-6 (e-Caprolactam) 105-60-2| v C6H1INO 113.08352|Nylon 6 0| 0|
T012|N-66 (Cyclopentanone) 120-92-3| v C5H80 84.05697|Nylon 6,6 0| 0|
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Table 5 Target list

Target Information

. oL Num. of Num. of
ID Name CASH# NIST Library (Molecular Formula (m/z (EIC) Description Detected  |Passed
TO01|PE (1,20-heneicosadiene) 999999-90-1 4 C21H40 292.31245|Poly Ethylene 0 0
TO002|PP (2,4-Dimethyl-1-heptene) 19549-87-2] 4 C9H18 126.14030|Poly Propylene 0 0
PS (Styrene trimer) 18964-53-9 4 C24H24 312.18725|Poly Styrene 1 1
T004|ABS (2-Phenethyl-4-phenylpent-4-enenitrile) 999999-90-2! v C19H19N 261.15120|Acrylonitrile Butadiene Styrene copolymer 0 0|
SBR (4-Phenylcyclohexene) 4994-16-5 v C12H14 158.10900|Styrene Butadiene Rubber 1] 0|
PMMA (Methyl methacrylate) 80-62-6 v C5H802 100.05188|Poly Methy IMethAcrylate 2 1
T007|PC (Bisphenol A) 80-05-7 4 C15H1602 228.11448|Poly Carbonate 0 0
PVC (Naphthalene) 91-20-3 v C10H8 128.06205|Poly Vinyl Chloride 5 0|
T009|PU (4,4'-Methylenedianiline) 101-77-9 v C13H14N2 198.11515|Poly Urethane 0 0
PET (Benzoic acid) 65-85-0 4 C7H602 122.03623|Poly Ethylene Terephthalate 27, 1
N-6 (e-Caprolactam) 105-60-2 4 C6H1INO 113.08352|Nylon 6 1 0
T012|N-66 (Cyclopentanone) 120-92-3 v C5H80 84.05697|Nylon 6,6 0 0|
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