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Complex Environmental Samples

Monitoring the air we breathe

Non-Targeted Analysis of Complex Environmental Samples Using Thermal Desorption, Multidimensional Gas Chromatography, L Eco
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r e , on an s e ec e a o en a e or an’ C Com p oun So Name Formula R.T.(s) Similarity = PPM Name Formula  R.T.(s) Similarity PPM ||Name Formula R.T.(s)  Similarity PPM
SOmple |hTI’OdUCTIOh A TD, Spl” ]O] (3 thS) 9 Sp|IT|eSS, 50 OC 1.0 300 OC OT ]O OC/S g g g Furan, 2-methyl- CsHgO  141,1.944 893 177 Benzonitrile, 2-methyl- CgH,N  573,3.449 843 0.8 || 2-Ethyl-1-dodecanol CyqHgg0O | 099,2.271 833 N/A
1,4-Dioxin, 2,3-dihydro- CsHgO, 195,2.120 824 -0.26 Pyranone CgHs0: 579,3.112 828 0.73 || (E)-2,6-Dimethoxy-4-(prop-1-en-1-yl)phenol =~ C;1H.0; 1008,3.240 879 0.25
SGmple |n.|.roduc1.ion B Pyl’, 'Io'l 9 Sp|IT|eSS (3 miﬂS), 50 OC -I-O 600 OC G-I- 60 OC/S TCIb|e 2: Se|eCfed Hd'OgenCﬂ'ed CompOUHdS rljvraﬁne CsHaN,  213,2.408 820 0.77 2-Propen-1-one, 1-phenyl- CHzO 588,3.136 847  1.29 1—Dod.ecan.ol,Z-methyl-,(S)- Ci3H;O  1011,2.196 802 N/A S U m mqry
yrazine CsHsN;  228,2.596 793 0.25 p-Menthan-1-ol CyoH0O  600,2.460 919 N/A | | Benzoic acid, 2-ethylhexyl ester CisHpp0, 1011,2.608 907 N/A
o o Name R.T.(s) Formula PPM Similarity Name R.T.(s) Formula PPM Similarity Cyclopentane, 1,2,4-trimethyl- CgHis  243,2.016 791 0.99 Ethanone, 1-(4-methylphenyl)- CoHiO 615,2.888 843 1.38 || Methyl tetradecanoate CisHypO; 1014,2.296 792 0.65
Carrier Gas He @ 1.4 mL/min, Corrected Constant Flow Benzene, hexachloro- 1595,2.860  CyClg 0.87 928 1,1'-Biphenyl, 2,3",4,4',5-pentachloro- 2340,2.400 CpHCl; 012 717 LH'IP‘_’"C":' jf:erh‘"' Eﬁ:’g zgg;zzi 2;; s'; Decanal CioHxO  627,2271 942 ”;A Cotinine CigHiaN,0  1023,3.912 859 1.42 . .
. o . . ' ' aleic anhydride 4Mal3 ) 3. -u. 1-Heptanol, 2-propyl- CyioH2,0 633, 2.192 918 N/A a-Hexylcinnamaldehyde CysHgO 1038, 2.744 850 -0.6
Primary Column Rxi-5ms, 30 m x 0.25 mm i.d. x 0.25 um s e/ e A | Ry s TR S | Ko oo o asts] st | a5  HRT and MMS technology are powerful tools for the analysis of complex environmental samples
2,2',3-Trichloro-1,1"-biphenyl 1915, 2.285 Cy;H5Cls 0.32 787 2,3,3' 4,5'-Pentachloro-1,1'-biphenyl 2345,2.562 Cy3HsCls  0.33 872 2-Heptanone CHO 336,2.336 847 133 Ethanol, 2-phenoxy- CeHyO, 645,2.928 827 0.46 | |1sopropyl myristate CoMsO, 1077,2.188 944  -0.15
i- i 1,1*-Biphenyl, 2,4,4"-trichloro- 1970,2.399 CyHhCls 155 795 p,p-DDE 2355,2.350 CieHgCls 0.02 935 4-Cyclopentene-1,3-dione CsH:0; 339,3.061 901 -0.11 || piperidine, 2-propyl-, (S)- CeMN  678,2.040 831  0.74 | | Ethanedione, diphenyl- CiHyO; 1083,3.552 937 0.58 d -I- f d 1
Secondcry COlumn RXI ] 7S|I ms, ] 3 m X O] O mm X O] O “m 1,1"-Biphenyl, 2,4,4' 6-tetrachloro- 1995, 2.552  Cy3HgCls 1.06 679 1,1"-Biphenyl, 2,2',3,3",5,5",6-heptachloro-  2355,2.795 CjHsCl; 0O 897 2(5H)-Furanone CHs0; 366,3.776 926 0.1 Formamide, N-cyclohexyl- clejNo 678,3.456 815  0.57 ||2-Pentadecancne, 6,10,14-trimethyl- S;Hlioz 1092,2.223 900  0.94 ( US ’ OO ’ Glr)
Tem ero’rure PI’O ram (] (2 mlﬂ) ram '| o min 1-0 2 o Then ram 1-0 o 01- 2 o min 1-0 o 1,1'-Biphenyl, 2,4,4"-trichloro- 2030,2.320 Cy;H;Cl; 0.76 8836 1,1'-Biphenyl, 2,3,3',4',6-pentachloro- 2365,2.401 Cy,HsCls  0.35 931 1f2:C.VC'°pema"edi°"e CsHsO, 378,2.928 918 0.33 Undecanal CiHz0 711,2.344 937 N/A || B-Phenylpropiophenone CisHi0  1107,3.416 919 0.33 .
p g 5|-O| |(d: ]5 . p O C/ 50 C' p 300 C O C/ 300 C 1,1'-Biphenyl, 2,2'4,4"-tetrachloro- 2045,2.440 CpHeCl,  0.39 942 1,1'-Biphenyl, 2,2',3,3',5,5',6-heptachloro-  2365,2.745 CyHsCl; 0.34 832 ;"’”d"::fi'zthe“"’" E?:?g ii;;;gg 2:; gz: Formamide, N,N-dibutyl- CHigNO 711,2.656 909 0.2 []caffeine CeHoN:0, 1107,4.136 914  0.82 ° Compounds Were OnnO'I'O'I'ed USlng’
( ) . A . i — 4 enzaldehyde 7He 02 : Indole CgHyN  711,3.448 896  0.77 || 1-Hexadecanol CisHz0  1113,2.292 941 N/A °
S O d mins . 1_ . d 5 OC | 1_ ‘I‘ . ii' 2:2::::: ;’:I’j’:’i;;ﬂ::s::’m 22:3’ 2?22 E“:SE:S E'Z; ;22 2,5;;,'3[;2: Pentachloro-1,1"biphenyl ;z;:’ E'Ziz EH:SE:E Ol'i 3;; Furan, 2-pentyl- CyHis0 432,2.184 905 0.84 1,2-Benzenedicarboxylic acid c:|-|;o,1 726,3.504 958 N/A || Dimethyl palmitamine Ci:H::N 1131,2.096 908  0.03 .
N ven mdain N + I \Y rim VEn = e : P 12emn | - L 1 a3 Pyridine, 2,4,6-trimethyl- CeHyN 435,2.504 861 0.68 2-Pyrrolidinecarbonitrile, 5- CiHN,0 747,2.984 244  0.99 ||Hexad ic acid, methyl est CiHi0; 1140,2.240 925  -0.49 — D ‘I‘ b p
eCO ory O e O o e e G e O p Gry O e 1,1'-Biphenyl, 2,3',5,5'-tetrachloro- 2155, 2.470  CyaHgCly -0.99 780 1,1'-Biphenyl, 2,2',3,3",4,5,6'-heptachloro- 2380, 2.780 CyHsCl; 0.8 914 Qctanal C:Hi:o 441, 2.327 932 N/A Nicz:[::el PeSREnTE e Cjo:yj\'z 786, 2.768 917 0.4 4_6(:::;::;;;)C;wi:iie’ir:::r Cllea;Nz 1149, 3.681 792 -0.81 G G Gse Com Orlsons
. . . . . o . 1,1'-Biphenyl, 2,2',3",4,6-Pentachloro- 2155, 2.620 Cy3HsCls 0.68 879 1,1'-Biphenyl, 2,2',3,3',5,5" 6-heptachloro- 2390, 2.770 Cy;HsCl;  1.23 850 Benzyl chloride C;H,Cl 456,2.872 832 0.95 vanillin CgHg0; 795, 3.536 844 -0.26 | | trans-Sinapaldehyde CiHi;0s 1185, 3.656 812 1.02 o o o o o o
Modulation Period 3.0 seconds; modulator maintained +15 °C relative fo secondary oven 11" Biphenyl, 22'3,3"tetrachloro- 21652320 CobeCl 075 931 11" Biphenyl, 22/34'5'6 hexachloro.  2395,2.602 CuHCly 0.61 013 Crits0 65,1320 85 A | [ranssocugeno —  Formula determinations using high-resolution accurate mass ions
T f |_ 300 o C Biphenyl, 2,4,4',5-tetrachloro- 2175,2.336  CyHgCl,  0.08 905 1,1'-Biphenyl, 2,2',3,5,5',6-hexachloro- 2410,2.594 CH.Cls 0.01 844 1-Hexanol, 2-ethyl- CeHig0  465,2.334 033 N/A 1-Dodecanol CiHiO 840,2248 920 N/A || m-Aminophenylacetylene CeH,N  1227,1.344 828 1.04
ransrer Line Biphenyl, 2,4,4" 5-tetrachloro- 2175,2.456 CpHCl,  0.08 908 1,1'-Biphenyl, 2,2',3,3',4,5,6,6'-octachloro-  2415,2.780 CpH,Cly -0.42 825 p-Cymene Ciotis 46,2410 813 0.37 || phthalimide CaHsNO, 843,3.608 912 0.31 ||Benzene, 1,1'-(1,3-butadiyne-1,4-diyl)bis- Cighio  1269,3.952 853 0.07 . . . . ST f .|: .
1,1"-Biphenyl, 2,2',4,5,5'-pentachloro- 2175,2.605 CEHECI: 0.61 911 2,3,3'4'5,5'-Hexachloro-1,1-biphenyl 2440,2.505 CiiHiCIE 0.57 893 2 Pyran 2 one Cotd0, 4743877 St 107 ||2Ethykd-dodecanol CilO 86,2216 802 N/A [| Methyl dehydroabietate Cuflu0, |137%,2528] 869 021 o ChemICG| IOHIZGTIOH dGTG reSUHed N Incregsed con Idence or Compound GnnOTGTlon
+ . : Benzeneacetaldehyde CgHzO  483,3.136 909 0.73 1-Dodecanamine, N,N-dimethyl- CuH;;N 894,2.120 909 0.16 || cyclohexane, 1,3,5-triphenyl- CpHas  1416,2.592 853 1.44
Mass Spectrometer LECO Pegasus HRT* 4D - L4, - 13,45
p g 1,1 —Blphenyl, 2,2 ,4,4 ,5—pentach|oro— 2185, 2.595 C12H5C|5 0.81 922 1,1 —Blphenyl, 2,2'34'5 ,E—hexachloro— 2475,2.520 C12H4C|5 -0.03 917 2-Pyrrolidinone, 1-methyl- CsHgNO 483, 3.520 934 -0.48 n-Tridecan-1-ol CisHpO  915,2.304 912 N/A Squalene CaoHso 1530, 2.345 841 0.68
o . o 2,2',3,4' 5-Pentachloro-1,1"-biphenyl 2215, 2.375 Cy3HsCls 0.18 921 2,2",3,4'5,6-Hexachloro-1,1"-biphenyl 2495, 2.345 Cy5HuClg  0.79 208 2-Cyclohexen-1-one, 3-methyl- C;H O 495,3.072 820 0.64 2,2-Dimethylindene, 2,3-dihydro- CyHis 918, 2.784 791 0.24 || cholesta-3,5-diene CyrHas 1569, 3.036 821 -0.22
SOUI’CG Tempel’GTUI’e EI, 250 C, PCI, ECNI, ]65 C 2,3,3"4,5'-Pentachloro-1,1"-biphenyl 2260, 2.520 Cy3HsCls 1.17 901 1,1'-Biphenyl, 2,2',3,3',5,5",6-heptachloro- 2495, 2.765 Ci3HsCl; -0.39 890 1-Octanol CgH1g0 504,2.272 829 N/A 1,3-Isobenzofurandione, 4,5-dimethyl-  CigHgO; 921,3.456 806 1.38 | | Pyridine, 2,4,6-triphenyl- CpHiyN  1617,2.088 858 -0.37
e . . 1,1'-Biphenyl, 2,2',3,5,5',6-hexachloro- 2265,2.840 CyH.Clg 1.32 780 1,1'-Biphenyl, 2,2',3,3',4,4' 5-heptachloro- 2505, 2.740 CjoHsCl; 0.14 849 Z-PWO"di'jO"e CaHyNO 513,3.416 951 0.4 Cedrol CisHas0  948,2.656 913 0.82 || 19-Norcholesta-1,3,5(10)-trien-6-one CsHss0  1686,1.944 829 1.12
ACC]UISITIOH Mode ngh R@SO'UTlOﬂ, R = 25,000 for m/Z 21 9, Mass ACCUFOCY <] pPPrM 1,1"-Biphenyl, 2,2',3,3' 4-pentachloro- 2275,2.480 CpHsCls  -0.79 873 1,1"-Biphenyl, 2,2' 3,3',5,5',6-heptachloro-  2515,2.580 Cy,HsCl, 0.27 926 2,5-Furandicarboxaldehyde CeHa0s 519,3.264 829 116 || 2-Methyl-1-undecanol CuHyQ 957,2206 879 N/A |[stearyl palmitate CsaHssO;  1962,1.736 788 0.86
. . 1,1'-Biphenyl, 2,2',3,3',4,4'-hexachloro- 2275,2.585 CpHiCls  0.43 889 1,1'-Biphenyl, 2,2',3,3,5,5' 6-heptachloro-  2525,2.745 Cp,HsCl, 0.83 924 z’;izt:z;’;’i:;;zihey"limethyli chHlejg :22;221 :;; Tﬁ Octane, 1,1"-oxybis- CigHsO 9752112 938 N/A . .
lonization El, PCI/ECNI (R@Ogerﬂ' Gas = CH4) 1,1-Biphenyl, 2,2',3,4',5' 6-hexachloro- 2290,2.786 CpHCls  0.49 920 2,3,3',4,5"-Pentachloro-1,1"-biphenyl 2535,2.345 Cp,HsCls 0.5 924 (S)-(+)-6-Methyk-1-octanol éggmol =70 2351 722 N/A i:t;i::;gm E”:“s zzg iiiz 213 :'g Slmllarlty Ave. 871/1000
Ll - 13111843 y £ -
X . 2,2',3,3",5,6-Hexachloro-1,1"-biphenyl 2305, 2.558 Cy3H4Clg N/A 780 1,1'-Biphenyl, 2,2',3,3',5,5',6-heptachloro- 2545, 2.535 Cy;Hs;Cl; 0.46 926 Succinimide C,HsNO, 570,3.952 931 0.36 -Dodecalact CpMy0; 990,2.880 890 N/A
Mass Rcmge (m/z) El 50'] OOO' PCI 60'] OOO, ECNI 30‘] OOO 1,1'-Biphenyl, 2,2',4,4' 5,5'-hexachloro- 2310,2.760 Cy;HaClg 0.5 942 1,1'-Biphenyl, 2,2',3,3',4,4' 5,5'-octachloro-  2565,2.799 CjH,Cl; 0.18 885 e =i
A i Rat 200 DDMU 2320,2.285 CpHoCl;  -0.32 820 1,1'-Biphenyl, 2,2',3,3',4,4' 5,5'-octachloro-  2575,2.760 CpH,Cly -0.13 884
cquisition Rare SPS 1,1"-Biphenyl, 2,2',3,4',5,5'-hexachloro- 2325,2.555 CpH.Clg  0.58 916 1,1"-Biphenyl, 2,2',3,4',5',6-hexachloro- 2635,2.340 CpHlCls -0.22 925
1,1'-Biphenyl, 2,2',3',4,6-Pentachloro- 2340, 2.240 CyyHsCls 0.12 703 1,1"-Biphenyl, 2,2',3,3',5,5',6-heptachloro- 2690, 2.500 Cy;H;Cl; -0.51 852

1,1'-Biphenyl, 2,3,3" 4'-tetrachloro- 2340, 2.295 CyaHgCly 0.35 903
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