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Literature ¢ This work ”
2 H, Hydrogen 15.43 15.41 1131
15 CH;, Methyl Radical 9.84 9.84 1232
16 CH, Methane 12.61 12.60 1400
26 C,H, Acetylene 11.40 11.41 1400
28 C,H, Ethylene 10.51 10.50 1400
39 C;H; Propargyl radical 8.67 8.67 1400
40 C;H, 1,2-Propadiene 9.69 9.76 1400
Propyne 10.36 10.38 1340
41 C;H; Allyl radical 8.13 8.14 1469
50 C,H, 1,3-Butadiyne 10.17 10.16 1469
52 C,Hy 1,2,3-Butatriene 9.15 9.17 1469
Vinylacetylene 9.58 9.57 1469
54 C,Hg 1,3-Butadiene 9.07 9.09 1400
63 CsH; n-CsH; 8.28 ¢ 8.32 1400
i-CsH; 8.19°¢ 8.21
64 CsH, 1,3-Pentadiyne 9.50 9.50 1400
65 CsHs Cyclopentadienyl radical 8.41 8.43 1340
66 CsHe 1,3-Cyclopentadiene 8.57 8.53 1469
74 C¢H, 1,3,5-Hexatriyne 9.50 9.54 1593
76 CeHy Benzyne 9.03 9.05 1469
3-Hexene-1,5-diyne 9.07
78 C¢Hg Benzene 9.24 9.22 1400
Fulvene 8.36 8.41
80 CeHg 1,3-Cyclohexadiene 8.25 8.16 1400
90 C,Hg S-ethenylidene-1,3-Cyclopentadiene 8.26 ¢ 8.21 1340
91 C-H; Benzyl radical 7.24 7.23 1340
92 C,Hg Toluene 8.83 8.86 1340
1,3,5-Cycloheptatriene 8.29 8.26
98 CgH, 1,3,5,7-Octatetrayne 9.09 1647
100 CgH,y 1593
102 CsHg Phenylacetylene 8.82 8.82 1340
Bicyclo[4.2.0]octa-1,3,5,7-tetraene 7.50 7.56
104 CgHg Styrene 8.46 8.52 1232
p-xylylene 7.92°¢ 7.87
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105 CsHy 3-Methylbenzyl radical 7.12 7.15 1232
106 CgHyo m-Dimethylbenzene 8.55 8.54 1288
o-Dimethylbenzene 8.56
115 CoH; Indenyl radical 7.487 7.51 1400
116 CoHg Indene 8.14 8.16 1400
118 CoHyg 7.75 1288
119 CoHy; 3,5-dimethylbenzyl radical 6.97 1131
120 CoH, 1,3,5-Trimethylbenzene 8.40 8.41 1023
126 CioHe 1,4-Diethynylbenzene 8.58 8.61 1530
128 CioHg Naphthalene 8.14 8.13 1469
130 CioHio 3-Methylidene 7.97 8.00 1469
132 CioHi2 (E)-1-Phenyl-1-butene 8.00 8.05 1340
2-Ethenyl-1,4-dimethyl-benzene 8.00
134 CioHi4 8.35 1288
140 CyHg 2-Ethynyl-1H-indene 8.04 8.10 1593
1H-Cyclopropa[b]naphthalene 8.03
142 Ci1Hyg 2-Methylnaphthalene 7.91 7.87 1400
150 Ci,Hg 1,2-Dehydroacenaphthylene 8.534 8.61 1593
152 C,Hg Acenaphthylene 8.12 8.13 1530
2-Ethynylnaphthalene 8.11
Biphenylene 7.58 7.54
154 C,Hyo Biphenyl 8.16 8.26 1469
166 C3Hyg Fluorene 791 7.95 1469
176 C,4Hg 1,8-Diethynylnaphthalene 7.88 7.85 1530
178 Ci4Hyg Phenanthrene 7.89 7.95 1469
Anthracene 7.44 7.47
182 Ci4Hyy Bibenzyl 9.00 9.06 1400
202 Ci6Hio Pyrene 7.43 7.65 1530
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Studies on the thermal decomposition of 1,3,5-trimethylbenzene

Wang Zhandong, Yang Jiuzhong, Xie Mingfeng, Zhang Lidong, Li Yuyang, Cai Jianghuai, Qi Fei
(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei, Anhui 230029, P. R. China)
Wang Jing

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, P. R. China)

Abstract The composition of surrogate fuels includes n-paraffins, iso-paraffins, cyclo-paraffins and aromatics.
In this study, we investigated the pyrolysis of 1,3,5-trimethylbenzene in a flow reactor using tunable
synchrotron radiation photoionization with molecular-beam mass spectrometer. More than 60 pyrolysis products
in the mass range from m/z = 2 to 202 were identified with the help of photoionization efficiency (PIE) spectra
and photoionization mass spectrometry, which include a large number of isomers and radicals. A series of mass
spectra were obtained by changing the temperature of pyrolysis, which contain information of the initial
decomposition temperature of the fuel and the initial formation temperature of intermediates. These results are
valuable for the studies on elementary reactions of 1,3,5-trimethylbenzene decomposition. Based on
experimental observation and theoretical calculations, the primary initial reaction pathways of

1,3,5-trimethylbenzene decomposition were obtained.

Keywords Surrogate fuels, 1,3,5-trimethylbenzene, Synchrotron radiation photoionization, Molecular-beam

mass spectrometer, Pyrolysis, Decomposition pathways
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