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Table 1 Factors and levels of orthogonal experiments

Level Desulfurization temperature, A ('C) Reaction time, B (min) Ratio of solvent to gasoline, @, C Number of carbon, D
1 30 10 11 2
2 40 20 1:2 4
3 50 30 1:3 5
4 60 40 1:4 6
5 70 50 1:5 10

®2 EXTWRITREELER
Table 2 Design and result of orthogonal experiment

Desulfurization Reaction time, B

Experiment

Ratio of solvent to gasoline,

Number of carbon, Desulfurization efficiency

temperature, A ('C) (min) @,C D (%)

1 30 10 11 2 49.14

2 30 20 1:2 4 68.42

3 30 30 1:3 5 60.44

4 30 40 1:4 6 34.40

5 30 50 1.5 10 34.46

6 40 10 1:2 5 75.60

7 40 20 1:3 6 41.22

8 40 30 1:4 10 34.40

9 40 40 1:5 2 46.36
10 40 50 11 4 87.03
1 50 10 1:3 10 43.61
12 50 20 1:4 2 35.50
13 50 30 1.5 4 30.37
14 50 40 11 5 70.67
15 50 50 1:2 6 56.32
16 60 10 1:4 4 2453
17 60 20 1.5 5 29.70
18 60 30 11 6 69.56
19 60 40 1:2 10 75.86
20 60 50 1:3 2 41.34
21 70 10 1.5 6 32.48
22 70 20 11 10 69.37
23 70 30 1:2 2 55.33
24 70 40 1:3 4 33.56
25 70 50 1:4 5 42.78

1 (%) 49.41 45.07 69.15 45.53 49.706
11; (%) 56.92 48.84 66.31 48.78 49.706
11 (%) 47.29 50.02 44.03 55.83 49.706
1V (%) 48.20 52.17 34.32 46.80 49.706
V; (%) 46.70 52.43 34.71 51.58 49.706
R; (%) 10.22 7.36 34.83 10.30 49.706
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Table 3 Variance analysis
Variance source S f Si F Significance
A 13.83 4 3.46 Unremarkable
B 7.15 4 1.79 Unremarkable
C 239.49 4 59.88  16.01 Remarkable
D 13.59 4 3.40 Unremarkable
Error 40.32 8 5.08
Total error 74.89 20 3.74
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Fig.1 Influences of temperature, time, ratio of solvent to gasoline, and number of carbon on desulfurization efficiency
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Desulfurization Process of Gasoline by Extraction with lonic Liquid
ZENG Xiao-lan!, LI Dan', ZHANG Xiang-ping?, WANG Lei’®, ZHANG Suo-jiang?

(1. Dept. Environ. Eng., Sch. Mater. £ Eng., Beijing University of Aeronautics & Astronautic, Beijing 100083, China;
2. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: As new and green solvents, ionic liquids have been proved to be effective in the gasoline extraction desulfurization. In this
work, gasoline extraction desulfurization process with ionic liquids is studied in detail. The simulated gasoline is prepared by mixing
pentane, toluene and thiophene, and the desulfurization solvent is defined as methylimidazolium ionic liquids with different carbon
numbers. With orthogonal experiment design, four critical factors, i.e., temperature, desulfurization time, ratio of solvent to gasoline and
carbon number of ionic liquids with 5 levels on desulfurization officiency are examined respectively. The optimal desulfurization
conditions have been obtained: 40°C, ~50 min, ratio of solvent to gasoline 1:1, and 10 carbon number ionic liquid (1-decyl-
3-methylimidazolium hexafluorophosphate). The kinetic equation of extraction desulfurization is regressed.

Key words: ionic liquid; desulfurization; extraction; orthogonal experiment; kinetics



