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Abstract . Catalytic oxidation of volatile orgainc compounds(benzene, toluene, xylene) over

transition metals/ALO-6 catalysts was investigated in a fixed bed flow reactor system at
atmospheric pressure. The orders of catalyvtic activities for the complete oxidation of toluene were
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Cu>Mn>Fe>V>Mo>Co>Ni>Zn for 15% transition metals/ALO-6 catalyst system. Increasing the
calcination temperature resulted in decreasing the specific surface areas of catalysts, subsequently
the catalytic activity. The loading of Cu on ALO-6 had a great effect on the catalytic activity and
5% Cu/ALO-6 catalyst showed higher catalytic activity, which may be contributed to the
uniformly distributed active sites. Benzene, toluene and xylene were completely oxidized to carbon
dioxide over 5% Cu/ALO-6 catalyst at over 380C and 45 g-cathr./g-mole. The orders of the
kinds of reactants for catalytic activity over 5% Cu/ALO-6 were toluene>xylene>benzene. As the
concentration of reactant increased, the catalytic activity decreased due to self-poison of reactant..
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Table 1. Precursors for catalyst preparation

Chemicals Supplied from

NH.V;

Fe(NO3)3 - 9H:0
Ni(NQ3) « 6H20
(NH1)6Mo70O24 « 4H-QO
Cu(NOs); - 3HO

Aldrich Chemical
Company Inc.

Mn(NO): - xH;O
Zn{NQO3): - 6HO
Co(NO3): - 6H:0

ALO-6( y-Al-:Oy) Asian Catalysts
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1. Helium cylinder 10. Dilute chamber
2. Air cylinder 11, Three way cock
3. Nitrogen cylinder 12. Temp. controller
4, Hydrogen cylinder t13. Furnace
5. Filter 14, Reactor
6. Mass flow controller 15. Gas chromatograh
7. Check valve 16. Bubble trap
8. Constant temperature bath 17. Data process analyzer
9. Evaporator 18. Printer

Fig.1. Schematic diagram of experimental apparatus.
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Fig.2. Toluene conversion as a function of
temperature over the various transition
metals/ALO-6 catalysts.

Reaction condition :

catalyst weight = 0.5¢

toluene concentration = 1000 ppm in air
total flow rate = 40cc/min
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Fig.3. Toluene conversion as a function of
temperature over 15% Cu/ALO-6
catalyst treated with the different
calcination temperature,

Reaction condition :

catalyst weight = 05g

toluene concentration = 1000 ppm in air
total flow rate = 40cc/min
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Fig4. XRD results for 15% CwALO-6 catalyst
with different calcination temperature.
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Fig5. Toluene conversion as a function of
temperature over the different loading of
Cu on ALO-6 catalysts.
Reaction condition :
catalyst weight = 0.5g
toluene concentration = 900 ppm in air
total flow rate = 60cc/min

Table 3. BET surface area

Catalyst Surface area{m®/g)
1% Cu/ALO-6 2100
5% Cuw/ALO-6 206.2
10% Cuw/ALO-6 2036
15% Cuw/ALO-6 181.8
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Fig6. XRD resuits for the various catalysts.
(a) : 15% CuwW/ALO-6 (b) ' 10% Cuw/ALO-6
(c) : 5% CuwW/ALO-6 (d) * 1% CW/ALO-6
(e) : ALO-6
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Fig.7. Toluene conversion as a function of time
over 5% CwWALO-6 catalyst.
Reaction condition :
catalyst weight = 0.5¢g
total flow rate = 40cc/min
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Fig8. Toluene conversion as a function of
temperature at the different
concentrations over 5% Cw/ALO-6
catalyst.

Reaction condition :
catalyst weight = 0.5¢g
total flow rate = 40cc/min
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Fig.9. Toluene conversion with the contact time
over 5% CuwALO-6 catalyst.
Reaction condition :
toluene concentration = 650 ppm in air
total flow rate = 40cc/min
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Fig.10. BTX conversion as a function of

temperature over 5% Cw/ALQ-6 catalyst.

Reaction condition :

catalyst weight = 0.5g

toluene concentration = 800 ppm in air
total flow rate = 60cc/min
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