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Fig. 1 Micro-pulsed reactor chromatography system flow chart
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Fig. 2 Typical product distribution of thiophene conversion in present study

1. ethylene; 2. ethane; 3. propylene; 4. isobutane; 5. 1-butene; 6. n-butane; 7. t-butene; 8. cis-butene;
9 ~12. C5; 13. t-butyl-mecaptan; 14 ~16. C6; 17. benzene; 18. thiophene; 19. toluene; 20. 2-methylthiophene ;
21. 3-methylthiophene ; 22. octane; 23. ethybenzene ; 24. ethylthiophene; 25-26. xylene; 27 ~28. dimethylthiophene;

29. trimethylbenzene ; 30. benzothiophene
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Tablel Product distribution of thiophene conversion over different

nano-sized HZSM-5 catalysts

Under H,as carry gas(10 mL/min) , Product istribution (% )

Product
HZnm HZnm-A HZnm-B HZnm-C

2%+ €27 (1) 34.3 19.5 22.2 14.1
C3°(2) 10.2 27.3 30.5 42.5
C4°(3) 1.2 1.1 3.1 5.0
C4°(4) 1.9 15.2 12.7 23.5
C5~8(5) 0.0 0.0 7.1 3.5
Benzene + Toluene(6) 35.7 10.8 10.0 5.1
C8 ~9A(7) 4.5 5.9 4.7 1.4
t-ButyISH(8) 0.4 0.0 1.0 2.3
Alkylthiophens (9) 9.1 7.7 7.0 2.1
Benzothiophene (10) 2.7 12.4 1.9 0.6
>(8) +(9) +(10) 12.2 20.1 9.9 5.0
(1) ~(10) 100.0 100.0 100.0 100.0
X (%) 72.3 54.4 60.3 72.4
X,(%) 64.8 45.0 55.2 69.2
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Table2 Acidity distribution of the different nano-HZSM-5 catalysts

Catalysts Total Acidity B Acidity L Acidity Total Acidity Distribution (% )
(mmol/g) (mmol/g) (mmol/g) 150 ~350 C >350 C
HZnm 1.691 0.764 0.927 1.21 84.6 15.4
HZnm-A 1.060 0.546 0.514 0.94 87.7 12.3
HZnm-B 1.094 0.529 0.565 1.07 89.1 10.9
HZnm-C 1.304 0.366 0.938 2.56 92.8 7.20
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Fig.3 A comparison on the conversion (X,, % ) and the desulfurization (X,, % ) of thiophene over nano-sized

HZSM-5 zeolitic catalysts under H, ( grey column) and N, (black column) atmospheres
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Catalytic Conversion of Thiophen over Nano-sized HZSM-5 Catalysts

ZUO Guang-ling' , WANG Wen-shou', WANG Ren”, GUO Hong-chen',
WANG Xiang-sheng', ZhAO Le-ping’
(1. Depariment of Catalytic Chemisiry and Engineering & State Kay Laboratory of Fine Chemicals ,
Dalian University of Technology, Dalian 116012, China;
2. Department of Chemistry, Dalian University of Technology, Dalian 116012, China;

3. Fushun Research Institute of Petroleum Processing, Fushun 113001, China)

Abstract; Pulsed micro-reactor-chromatography technique and GC-MS technique were used to investigate the con-

version of thiophene over four kinds of modified nano-sized HZSM-5 catalysts. Results show that, in addition to the

formation of H,S by desulphurization, new sulfur-containing compounds such as t-butyl sulfalcohol, 2-methyl-thio-

phene, 3-methylthiophene and benzothiophene are also produced during the conversion of thiophene over the differ-

ent catalysts. Both atmosphere and the acidity of catalyst have significant influence on these reactions. Compared

with nitrogen, the use of hydrogen as carrying gas can pronouncedly promote the conversion and desulphurization of

thiophene even if under atmospheric condition. Such an effect of hydrogen carrier is connected to the supply of hy-

drogen atoms for the cracking of thiophene via the activation of hydrogen molecules on Lewis acid sites. It is ob-

served that the effect of hydrogen carrier can be enhanced by decreasing the concentration and the strength of Bron-

sted acid site of the catalyst through suitable modifications.

Key words ; Thiophene; Nano-sized HZSM-5; Pulsed micro-reactor-chromatography; Acidity; Atmosphere



