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Vapor Phase by Alkdli-Ferrite
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Dept. of Chem. Eng., College of Eng., Kon Kuk Univ.

Abstract

A simplified procedure is proposed for the desulfurization by means of the catalytic reaction of alkali-ferrite.
The vapor of gas oil shall be passed over the catalyst containing alkali-ferrite supported on an inert carrier
such as aluminium oxide. The alkali in the ferrite is potassium oxide or sodium oxide. The reaction temperature
of catalyst shall be modified between 300°C and 450°C, and the pressure atmospheric, and the feed rate of gas
oil is 50 ml/hr. The sulfur content of the feed gas oil is 1.09 %.

As the result, the efficiency of desulfurization has been about 609, and the best conditions for catalytic

desulfurization were as follow:

1) Alkali in the Catalysterseeererreareereecrniisirercersecrseneeenroessanrerneses potassium oxide.
2) Ratio of alkali oxide to ferric 0Xide....ccccovrenrereenrseneecrarecerrscnrennes 1/1 (molar).
3) Ratio of alkali-ferrite to aluming ......cceeveereenvennsennsececereeneansennes 1/1(weight).
4) Temperature of catalyst in the TEaCLOT .ieeereerrersseerecsvenerieseeerensonns 400-450°C

at atmospheric pressure.
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Table. 1. Composition of catalysts (Molar ratio)

Catalyst ’ Fe, 0y ’ K0 Na:0O ALO;
1 1.0 -— 1.0 2.2
2 1.0 1.0 - 2.5
3 1.0 0.5 0.5 2.3
4 L ozo0 | 10 - 4.1
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Fig. 1. Schematic Diagram of Apparatus for

Desulfurization of Hydrocarbons.
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Fig. 2. lllustrative Sketch of the Assembled
Lamp Unit.
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Table 2. Efficiency of Desulfurization (%)*

Catalyst 1 2 3 Average
1 36.2 35.0 37.6 36.3
2 41.2 41.9 42. 4 41.8
3 38.8 39.0 38.5 38.8
4 20. 6 23.6 22.4 22.2
*Sulfur content of feed gas oil: 1. 09%.
Temperature of catalyst: 400~450°C.
 Feed rate of gas oil: 50 ml/hr. .
Table 3. Efficiency of Desulfurization (%)*
Temp. of catalyst (°C) 1 2 3 Average
300 12.5 13.6 12. 1 12.7
350 33.8 34.2 32.5 33.5
400 41.2 41.9 42.4 41.8
450 42.5 41.5 41.6 41.8
*Sulfur content of feed gas oil: 1.09%.
Number of catalyst: 2(Potassium ferrite).
Feed rate of gas oil: 50 ml/hr.
Table 4. Comparison of commercial desulfurization processes
C Temperature Pressure Percent Ref
ompany Catalyst Feed stock 1) (kg/em?) Desulfurization eference
UoP Co-Mo Residues - - 73 5
Gulf R. & D. Co-Mo Gas oil 400 50 89 5
Shell Devel. CoS-MoS, Residues 400 20 70 6
Shell Devel. CoS-MoS, Residues 400 70 74 7
Shell Devel. K;0-Fe,04 Residues 420 74 63 8
Shell Devel. Na;O-Fe,0; Residues 420 27 36 8
Esso R.&E. Mn(OH), Crudes 320 14 45 12
Esso R, &E. KOH Gas oil 320 -— 50 14
T. Nicklin Us0s Naphtha 400 20 58 17
Esso R.&E. Sulfur bacteria Kerosene 28~—35 Atmospheric 60 19
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Fig.3. Curve for the Varlation of Sulfur Contents at the
Desulfurization with the Catalyst Alkali-Ferrite in the
Repeting treatment of the same Material.
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