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Investigation of pyrolysis behavior and products of o-ionone by
micro-furnace pyrolysis-gas chromatography-mass spectrometry

GAO Qian' 2 XIANG Neng-jun' SHEN Hong-lin' > WU Yi-qin' MIAO Ming-ming'
1 R&D Center of Hongta Tobacco Group Co. Ltd Yuxi 653100 China
2 KunMing University of Science and Technology Kunming 650224 China

Abstract Pyrolysis behavior and products of a-lonone were investigated by micro-furnace pyrolysis-gas chromatography-mass
spectrometry Py/GC-MS . Py/GC-MS was used for qualitative and semi-quantitative analysis of pyrolysis products at 300°C

400°C 500°C 600°C 650°C 700°C 800°C and 900°C. 76 substances were detected from the pyrolysis products includ-
ing a-Tonene y-Ionone [-Tonone 2-methylfuran and 5 5-dimethylcyclopentadiene. Results indicated that under 600°C

27% a-lonone was not pyrolyzed. a-lonone was absolutely pyrolyzed at 700°C . The pyrolysis products were almost the same at
800°C and 900°C . According to the relative content of the pyrolysis products from a-Tonone possible pyrolysis mechanism of a-
lonone was preliminarily discussed. The study provided important theoretical basis for the role of flavor in cigarettes evaluation.
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o- Total Ton 900°C
Chromatogram TIC NISTO2 ~ WILEY7n
2.2 1 a-
300 400 500 600 650 700 800
1 o
/%

/min 300 400 500 600 650 700 800 900
1.132 2- /2-Methylpropene 720 0.1 0.43 448 6.8 7.5 14.5 10.4
1.237  B- /B-Tsoamylene 807 6.73 4.55 4.57 5.8
1.247 / Acetone 944  0.86 1.7
1.292 /1 3-Cyclopentadiene 955 7.54 0.37 0.27 0.58 1.63 1.61
1.403 2- /2-Ethyl-1-Butanol 700 0.13
1.408 /2-Butenone 902 0.33
1.448  2- /2-Methylfuran 867 0.92 1.32 1.8 0.57
1.483 2 3- -2- /2 3-Dimethyl-2-Butene 940 0.24
1.613 1 3- /1 3-Cyclohexadiene 830 0.76 1.32 3.24
1.628 /1-methyl-1-cyclopentene 668 0.21
1.708 /Benzene 815 0.31 0.75 4.48 9.27 13.6
1.783 /Acetic anhydride 869 0.16
1.813  2- - /2-Methylpentanol 716 0.24
1.934 2 5- /2 5-Dimethylfuran 950 0.41
2.244 /Myrcene 759 0.71

2.55 /Toluene 891 226 7.18 16.4 14.1 15.7 16.2

2.6 55- /5 5-Dimethylcyclopentadiene 886 0.25 0.2 0.67 1.35
3.832 /Ethylbenzene 974 1.82 0.34 7.3 2.14 286 0.72
4.013 /M-Xylene 986 1.39 0.56 6.84 6.81 5.09
4.133 /Phenylacetylene 922 0.28
4.443  2- -B- /Phenethyl-3-Phenylpropionate 811 0.46 2.7 5.52 7.53
5.25 35- /3 5-Xylenol 843 0.3
5.911 /M-Ethyltoluene 981 0.3 0.8 0.73
5.976 /Isopropylbenzene 960 0.32 0.28
6.097 12 3- /1 2 3-Trimethylbenzene 988 0.62 0.44 0.35 0.18
6.337 /P-Ethyltoluene 865 0.4 0.27
6.427 2- /2-Phenylpropene 975 0.3 0.63 0.49
6.723 12 4- /1 2 4-Trimethylbenzene 840 0.74 0.63
6.778 /0-Methylstyrene 970 0.51 1.49 2.36 2.13
6.878 / Allylbenzene 987 0.5 0.8 0.95
7.404 13 5- /1 3 5-Trimethylbenzene 936 0.45
7.414 1 2- /1 2-Diethylbenzene 960 0.35 0.33
7.464 /0-Diethylbenz 925 1.38

8.09 /Indene 957 0.6 1.76 4.68
8.712 /Acetophenone 992 0.77 2.33 2.16 1.36
9.052 2 4- /2 4-Dimethylstyrene 976 0.47 0.56 0.44
9.423 2 5- /2 5-Dimethylstyrene 976 0.95 0.72 0.54 0.51 0.21
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/%
/min 300 400 500 600 650 700 800 900
9.578 /0-Allyltoluene 937 1.14 0.11 0.03
9.648 /Cinnamaldehyde 978 0.05
9.94 o /a-Phellandrene 842 0.54 0.55

9.959 M- /M-Divinylbenzene 962 0.45 0.37 0.37 0.24 0.15
10.265 - /7-Terpinene 816 0.78

10.59 /0-Methylacetophenone 957 1.14 2.6 1.86 0.62
10.936  1- /1-Methylindene 958 0.27 1.54 0.47 0.69 0.58
11.051 2-  -1H- /2-Methyl-1H-Indene 848 0.36
11.096  3- /3-Methylindene 857 0.36 0.57

11.156 /Azilene 978 0.48 1.11
12.053  /Naphthalene 969 1.56 10.2
12.058 /P-Methylacetophenone 991 48 129 10.1 4.09

12.469 /Durene 962 2.63

12.569 /dimethyl-Benzenemethanol 848 2.19 6.6l

14.643 /P-Acetylethylbenzene 961 0.3
14.948  1- /1-Methylnaphthalene 958 1.94
14.989 /0-Hydroxyacetophenone 809 0.53

15.404  2- /2-Methylnaphthalene 943 0.43 0.96 2.02
16.501 o /a-Tonene 959 1.09 13.2 1.75 2.74 1.04

17.173  /Acenaphthene 989 0.99
18.145 2 3- /2 3-Dimethylnaphthalene 962 0.46 0.33
18.235 2 6 /2 6-Dimethylnaphthalene 974 0.66 0.66
18.245 1 3- /1 3-Dimethylnaphthalene 979 0.43 0.28
18.44 o /a-Tonone 983 89.2 80.6 43.2 27 3.87

18.46 /Biphenyl 966 0.24 1.05
18.5 - /7-lonone 0.22

18.886 /Acenaphthylene 971 0.25
18.951 /Diphenylene 972 1.53
19.733 B /B-Tonone 982 2.96 1 049 4.74 1.13

19.808 /Diphenylmethane 917 0.56
20.033  3- /3-Methylbiphenyl 951 0.37
21.686  /Fluorene 941 1.38
2.297 3- /3 3-Ditolyl 901 0.15
23.274 12 /e-Stilbene 898 0.06
24.732 1- /1-Methylfluorene 939 0.26
26.546  /Anthracene 987 1.22
26.746 /Phenanthrin 976 0.46
28.083 9- /9-Vinylanthracene 960 0.16
28.835 9- /9-Methylanthracene 879 0.32
30.373  1- /1-Phenylnaphthalene 948 0.33
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