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Investigation of thermal decomposition and pyrolysis behavior of
monomenthyl succinate by TGA and Py-GC/MS

YANG Liu' MIAO Ming-ming' WU Yi-gin' > XIANG Neng-jun'
1 R&D Center of Hongta Tobacco Group Co. Lid. Yuxi 653100 China
2 College of Chemical Science and Engineering Kunming 650091 China

Abstract The thermal decomposition and pyrolysis behavior of monomenthyl succinate a natural essence were investigated
by thermogravimetry TGA and pyrolysis gas chromatography/mass spectrometry Py-GC/MS . The kinetic model of mono-
menthyl succinate in the main reaction zone of the thermal decomposition process was established and kinetic parameters E, A
and n were obtained. The qualitative and semi-quantitative analyses of the pyrolysis products of monomenthyl succinate were
performed by PyGC/MS at 300 400 500 600 700 800 and 900 °C. Seventy-five pyrolysis products including menthol
menthene and succinic acid were identified. Results indicated that flavoring and refreshing substances such as menthol p-
menth-3-ene  and 3-methyl-6-isopropyl-cyclohexene were released from monomenthyl succinate below 700°C  while no fla-
vors were found above 700°C.. Moreover with the increase of pyrolysis temperature complicated products were generated and
the relative content of harmful substances such as benzene anthracene and fluoranthene were also increased. This investiga-
tion gave an exemplification for the transfer behavior of monomenthyl succinate in the cigarette burning process and provided
a conceivable theoretical foundation for the perfume reinforcement technology in tobacco products which contributes to the ap-
plication of monomenthyl succinate in cigarette products.
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Monomenthyl succinate 1000°C 2.551020 30K min~!
Lycium barbarum L.
Mentha piperita L. 100 ml: min~!
2.2.2 Py-GC/MS
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2.5 102.45 19.11 0.94
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20.0 106.35 22.49 0.96
30.0 104.30 22.18 0.92
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3.2 PyGC/MS 3.2.1
/ Py-GC/MS GC/MS 300 400
500 600 700 800 900 °C
NISTO2  WILEY7
14 Py-GC/MS 300 400 500 600 700 800 900 °C
3
3
/%
/min CAS No. 300 C 400 C 500 C 600 °C 700 C 800 C 900 C
1.43 Acetaldehyde 75-07-0 849 4.94 1.82 1.16 1.66 4.06 5.87 7.09
1.47 Succinic acid 110-15-6 885 38.06 27.18 16.60 5.78 5.35 2.58 2.03
1.56 2 -13- 2-Methyl-1 3-butadiene 78-79-5 913 0.38 1.37
1.59 13- 1 3-Cyclopentadiene 542927 864 599 1.05 0.06 0.19 0.32
1.89 2 4- 2 4-Hexadiene 592-46-1 955 0.8 0.07
2.00 Clh'ene L3 I-Methyl-1- 3-cyclopenta- g 29 g g7 1.16 1.95
2.06 4- 4-Methylene-cyclopentene 14548-32-4 919 0.10 4.31
2.14 Benzene 71432 914 0.53 9.55 21.21 22.47
2.19 3- 3-Methylene-cyclopentene 930-26-7 978 1.91 4.68 3.30
2.62 4 2o 4-Penten-2-ol 625-31-0 899 5.00 1.06 0.60
2.84 4- 4-Methylcyclohexene 591-47-9 981 0.03 0.40 0.61
3.10 410 2= Bicyclo 4 1 0 hept-2-ene  2566-57-6 958  0.39  0.40 0.43  0.49
3.14 Toluene 108-88-3 969 0.19 9.39 13.69 9.85
4.70 Ethylbenzene 100-41-4 994 236 2.11  0.16
4.87 14 1 4-Dimethyl-benzene 106-42-3 989 2.65 236 0.91
5.03 Phenylethyne 536-74-3 970 0.10 0.53
5.35 Styrene 100-42-5 993 531 8.30 8.88
6.09 Cumene 98-82-8 966 0.40 2.24 0.0
6.20 8-p- trans -8- p -menthene 1124-25-0 913 2.03 0.03 0.42
6.64 2- 2-Vinyltoluene 611-15-4 983 0.15 0.12
6.83 Propylbenzene 103-65-1 974 0.80 0.10 0.11
7.02 3- 3-Fthyltoluene 620-14-4 983 0.60 0.35 0.4
7.09 4 4-Fthyltoluene 622-96-8 986 0.19 0.13
7.14 ;: 2-m:}_1y1%_2-pmpiy1 _cydop'entane I-Methyl- 53006 983 0.12 0.19 0.18 0.20
7.23 124 1 2 4-Trimethylbenzene 95-63-6 954 0.04 0.10
7.32 3- 3-Ethylidenecycloheptene 900211-16-7 930 1.4  0.69
757 ¥ & 3-Methyl-6-isopropyl- 1)) 61 955 2.01 .13 18.27 15.88 0.81
cyclohexene

7.58 o a-Methyl-styrene 98-83-9 990 0.62 0.13
7.65 p-  -3-  p-Menth-3-ene 500-00-5 987 14.88 23.30 38.45 31.84 11.15
7.72 ; 2_mefhyi l-propelnyl eyclopentane I-Methyl- 53017 900 0.11 0.51 0.64
7.93 3- 3-Methylstyrene 100-80-1 975 1.16 1.73  0.77
8.05 Inden 496-11-7 969 0.10 0.24 051 0.74 1.08 0.4
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3
8.34 4- 4-Ethynyltoluene 766-97-2 979 0.72  0.10
8.68 + -p- -1- + -p-Menth-1-ene 1195-31-9 975 0.61 0.83 1.35
8.75 p- p-Cymene 99-87-6 977 0.03 1.08 1.47
8.84 Camphane 464-15-3 954 2.20 2.32 3.01 6.66 1.54
9.52 o-Cresol 95-48-7 952 0.06 0.05
10.05 3 8-p- 3 8-p-Menthadiene 586-67-4 979 0.08 5.52 3.19
10.44 1- -1- 1-Phenyl-1-butene 824-90-8 961 0.24 0.22
10.61 p o- p o-Dimethylstyrene 1195-32-0 971 0.26 0.16
10.76 (- B-Dimethylstyrene 768-49-0 967 0.13 0.21
11.31 m- m-Divinylbenzene 108-57-6 968 0.09 0.15
11.69 p- p-Divinylbenzene 105-06-6 992 0.15 0.11
12.34 2- 2-Methylindene 2177-47-1 988 0.35 0.67 0.27
12.56 1- 1-Methylindene 767-59-9 988 0.13  0.99 0.52
13.12 Menthol 1490-04-6 991 29.08 14.19 9.64 5.84 1.83
13.36 Naphthalene 91-20-3 992 0.29 3.31 11.02
16.45 2- 2-Methylnaphthalene 91-57-6 977 0.16 0.97 1.35
16.87 1- 1-Methylnaphthalene 90-12-0 979 0.12 0.70 1.03
18.69 Biphenyl 92-52-4 986 0.06 0.62 1.95
19.05 1- 1-Ethylnaphthalene 1127-76-0 976 0.21  0.31
19.15 2- 2-Phenyltoluene 643-58-3 952 0.11
19.52 Acenaphthene 83-32-9 969 0.01 0.13 0.28
19.80 2 6- 2 6-Dimethylnaphthalene 581-42-0 984 0.03 0.05 0.08
19.70 1 8- 1 8-Dimethylnaphthalene 569-41-5 975 0.02 0.08 0.10
20.01 2- 2-Ethylnaphthalene 827-54-3 976 0.01 0.39 1.03
20.50 Acenaphthylene 208-96-8 977 0.02 0.45 1.9
21.37 1- 1-Isopropenylnaphthalene 1855-47-6 921 0.26  0.41
21.61 4- 11 - 4-Methyl-1 1" -biphenyl 644-08-6 966 0.10 0.15
23.76 Fluorene 86-73-7 955 0.02 0.23 0.9
24.36 4- -1 0 - 4-Ethyl-1-1" biphenyl 2350-89-2 943 0.05 0.16
28.20 Phenanthrene 85-01-8 993 0.02 0.31 2.20
28.43 Anthracene 120-12-7 976 0.08 0.60
29.80 1- 1-Phenyl-naphthalene 605-02-7 985 0.25
29.97 2- 2-Phenyl-1H-indene 4505-48-0 948 0.13
30.56 9- 9-Methyl-anthracene 779-02-2 941 0.11
30.67 1- 1-Methyl-anthracene 610-48-0 955 0.11
30.99 def  Cyclopenta def phenanthrene 203-64-5 931 0.41
32.11 2- 2-Phenyl-naphthalene 35465-71-5 979 0.50
34.27 Fluoranthene 206-44-0 979 0.19
34.80 Pyrene 129-00-0 982 0.39
36.54 b 2 3-Benzofluorene 243-17-4 935 0.07
3
300 400 500 600 700 800 900 °C
8 13 16 21 46 3.2.2
49 46 300 600 900 °C 5
91.68% 88.76% 91.72% 82.27% 78.43% 78.27% 3- -6-
85.57% p- -3- 5
RSD

5 RSD
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2.01% TIC
3.2.3
4 n=>5
700 ~ 900 °C RSD/ %
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