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Table 1 ~ Conversion ratio of sulfur compounds to methylsulfonium in diesel

Conversion (%)

Peak Com J 1 2 The 2nd time 3 The 3rd time
number pounds Thff Lst
time Accumulated  Single step Accumulated ~ Single step
| ?]zar—r) Ethyl/Dimethyl benzothiophene 36.4 91.6 8.4 94.0 28,1
Cs— Trimethyl —BT 79.1 88.9 46.9 91.6 23.9
3 >G5 ( >C;-BT) 68.5 83.5 47.8 86.8 20.0
BTs 71.9 85.2 47.3 88.3 21.0
4 DBT 67.5 80.8 40.8 85.5 24.8
5 4- 4 -Methyl DBT 52.0 74.6 47.1 82.7 32.2
6 2 3- 2 3-Methyl-DBT 72.5 83.6 40.6 88.2 28.2
7 1- 1-Methyl-DBT 63.5 77.5 38.4 85.9 37.4
8 4- 4-Ethyl-DBT 52.9 74.1 45.5 84.2 39.1
9 4 6- thyl -DBT 42.5 72.2 51.7 80.6 30.3
10 2 4- 2 4-Dimethyl DBT 75.0 80.9 23.7 89.9 47.4
11 2 6- 2 6-Dimethyl DBT 72.4 85.3 46.7 86.1 5.7
12 36— 3 6-Dimethyl DBT 65.8 79.0 38.5 87.1 39.0
13 3 7- 3 7-Dimethyl DBT 63.8 71.6 21.5 81.3 34.2
14 1 4- 1 4-Dimethyl DBT 64.8 79.6 42.5 87.0 36.3
15 Cs3— C;-DBT 55.8 77.7 49.6 82.7 22.5
16 > C3— ( >C;-DBT) 31.0 52.4 31.0 73.6 44.7
DBTs 57.9 75.2 41.2 83.5 33.5
1( The Peak numbers are the same as in Fig. 1) o
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Fig.2  Broadband and mass scale expanded positivedon ESI FT-on cyclotron resonance mass

spectra of methylsulfonium salts
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Synthesis and Characterization of Methylsulfonium Salt in Diesel
Fraction Using Electrospray Ionization Fourier Transform
Ion Cyclotron Resonance Mass Spectrometry

PAN Na SHI Quan” XU Chun-Ming LIU Peng ZHANG Ya-He HE Jun-Hui ZHAO Suo-Qi
( State Key Laboratory of Heavy Oil Processing China University of Petroleum Beijing 102200)

Abstract Sulfur compounds in the diesel were selectively derived into methylsulfonium salts by reacting with
iodomethane in the presence of silver tetrafluoroborate and characterized by positive-ion electrospray ioniza—
tion ( ESI) fourier transform ion cyclotron resonance ( FTACR MS) . The conversion ratios and react selectivi—
ties of the methylation for various sulfur compounds were investigated by gas chromatograph coupled with pulse
flame photometric detector ( GC-PFPD) . Result shows that the sulfur compounds in the diesel can react with
iodomethane easily at room temperature the most of sulfur compound derived into methylsulfonium salts; the
homologue of benzothiophene get the higher conversion ratio and react selectivity than the homologue of
dibenzothiophene ( DBT) . It is found that primarily sterically hindered alkylated DBT for example 4-or 4-

6—DBT s recalcitrant to be methylated. Other than benzothiophenes and dibenzothiophenes one—and two—
ring sulfides as well as other sulfur compounds with a double bond equivalent ( DBE) value ranged from 1 to
12 are identified in the diesel.

Keywords Diesel; Sulfur compounds; Methylsulfonium; FElectrospray ionization; Fourier transform-ion

cyclotron resonance; Mass spectrometry
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