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Abstract

Hydrodesulfurization of thiophene was studied over Ni-W/Ti0,-ZrO, catalysts in a
fixed bed flow reactor. The ranges of experimental conditions were at the temperatures
between 200°C and 360°C, the pressures between 20 X 10° and 30 X 10° Pa. The cata-
lysts were reduced with the flow of 10 L/hr of H, at the temperature of 350C. It was
found that TiO,-ZrO, supported catalysts had similar activity to y-Al,O; supported. The
largest surface areas and the highest acidity occured as the binary oxides were mixed
with equal molar ratios. The HDS increased with increasing temperatures, pressures and
contact times.
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dAEe wigHxe  BET(Brunauer, Emett,
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1. H, gas tank 13. Preheater
2. Pressure regulator 14. Stainless steel reactor
3. Deoxo unit 15. Temperature regulator

16. Temperature recorder
17. Condenser
18. H. P. Separator

4. Drying column
5. Gas meter flowmeter
6. Pressure gauge

7. Capillary tube 19. H. P. sep. level controller
8. Supply tank 20. Back pressutr regulator
9. Supply pump 21. Level control eletrovalve

10. Feed tank 22. L. P. separator

11. Feed tank level controller 23. Gas sapmpler

12. Metering pump 24. Wet gas meter

Fig. 1. Schematic diagram of experimental apparatus.
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4] AFAE B2 HFA|Z F, molecular sieve 5A
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T3}

a

B AgelMe 4 27 e ¥ EF 2L
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Table 1. Range of experimental conditions.
Process Vanables Ranges
Catalyst Weight (g) 0.5
Pariicle size (mesh) 100 - 140
Temperature (C) 200 - 360
Pressure (bar) 20-30

W/F (g cat. hr/mL feed) 0.0175 - 0.0249

.

Standard condition

Surface Area(m?/g)

Process Variables Ranges
Temperature (‘C) 270
Pressure (bar) 20

W/F (g cat. hr/mL feed) 0.02
238 N

3% R A4ES BHE G C (FID)E ol

d - AAE

slgew 1% NaOH¢} 10% carbowax 10002
chromosorb Wel| ¢]3%l % %22 FH¢ Zo| 3m,
WA 3mm columng A}-&3}gc}.
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Z7Hekell we} AS Folstddst Ealvl 1 1deE
Ao chal ZHastadch.

TiO, # Zr0, 7t7be) Az 111 o 4%
71 ol AR AMEEY ERHE vus & o 7
o FHAE T Axch o]AE AFHESL WA
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Fig. 2. Surface area of Ti0.-ZrQ, at various com-
positions.
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Fig. 3. Acidity of TiO,-Zr(); at various composi-
tions.
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Fig. 4. Amounts of thiophene adsorbed over TiO,-
Zr0O, at various compositions,
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Fig. 5. DTA curves of TiO,-ZrQ, at various compo-
sitions.
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Fig. 6. TGA curves of Ti0O,-Zr0O, at various compo-
sitions.
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Fig. 8. X-Ray diffraction pattern of Ti0,-ZrO, at
various compositions.
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Fig. 9. TGA curves of Ti0,-Zr0; and y-AlO,.
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Fig. 11. Stabilization of catalysts.
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