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GC-MS Analysis of Liquid Products from Conversion of Dimethyl Ether with
Dielectric Barrier Discharge Plasma

Yan Yigang ,Wang Baowei,Wang Qingfa ,Zhang Xiangwen ,Xu Genhui
( Key Laboratory for Green Chemical Technology of the Ministry of Education, School of
Chemical Engineering & Technology, Tianjin University, Tianjin 300072 ,China)

[Absiract] By action of dielectric barrier discharge plasma under normal pressure, dimethyl ether
was converted into complicated liquid products. The complicated liquid products were analyzed by
programmed temperature-capillary gas chromatography-mass spectrometry. Twenty-two kinds of
components in liquid products were identified, containing alcohols, aldehydes and methoxy-containing
organic compounds, for instance, methyl alcohol, ethyl alcohol,ethanediol, tormaldehyde, propanal,
methoxy ethane, dimethoxy methane, 1,2-dimethoxy ethane etc. Contents of these compounds were
determined by area normalization. Mass fractions of methyl alcohol, formaldehyde and 1 ,2-dimethoxy
ethane are 22.22% ,17.80% , 26.41% ,respectively. Moreover, according to molecular structures of
these organic compounds, formation mechanisms of major liquid products from dimethyl ether were
analyzed and deduced. Reactants are first ionized and decomposed into many smaller species, and then
these species combined freely into all kinds of organic compounds. This analysis method benefits to
directing the next step in experiment and possible industrialization.

[ Keywords] dielectric barrier discharge ; plasma;dimethyl ether;liquid product; gas chromatography ;

mass spectrometry ; analysis
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by conversion of dimethyl ether under dielectric barrier discharge plasma.

1 BMHTEYHHARREE
Table 1 Chemical components and contents of the liqnid products
No. Compound Retention time/min m/z Mass fraction, %
1 Formaldehyde 1.748 29 17.80
2 Dimethyl ether 1.780 15,29,45 6.50
3 Methyl alcohol 1.813 15,31 22.22
4 Methoxy ethane 1.872 15,29 ,45,60 2.16
5 Ethyl alcohol 1.931 15,31,45 2.07
6 Propanal 2.022 15,29,42,58 1.30
7 Dimethoxy methane 2.108 15,29,45,59,75 2.03
8 1,2-Ethanediol 2.297 15,31,43,62 4.51
9 1-Methoxy-2-methyl propane 2.409 15,29,45,57,73,88 0.34
10 Methoxy acetaldehyde 2.448 29.,45,59,74 4.95
11 1-Methoxy butane 2.762 15,29,45,59,71,88 0.37
12 2-Methoxy-1-propanol 2.847 15,31 ,43,59 74 0.48
13 2-Methoxy-ethanol 2.991 15,29 ,45,58,76 1.18
14 1-Methoxy-2-propanol 3.050 15,31,45,59,75,90 0.56
15 1,2-Dimethoxy ethane 3.089 15,29,45,60,75,90 26.41
16 1-Methoxy-2-methyl butane 3.541 29,45,57,70,85,102 a.27
17 3-Methoxy-2-butanol 3.829 15,29,45,59,71,89,104 2.21
18 1-Methoxy pentane 4.195 33,45,57,70,87,102 0.78
19 Ether 4.346 15,31,45,59,74 2.16
20 1,3-Dimethoxy propane 4.588 29,45,57,72,89,103 0.56
21 1,2,3-Trimethoxy propane 7.716 29 ,45,59,71,89,102 0.72
22 1,1'-Oxybis(2-methoxy) ethane 8.770 15,29,45,59,75,89,102 0.42

Indexed by mass spectrum bank, similarity is more than 95% .
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