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Abstract

The catalytic combustion of benzene, toluene and xylene over Pt—based catalyst was investigated in a fixed bed

flow reactor system with atmospheric pressure to recycle the waste industrial catalyst for the processes of removing

volatile organic compounds. According to the pretreatment condition, the properties of the waste Pt—based catalyst

were characterized by XRD (X -ray diffraction) and BET (Brunauer-Emmett-Teller). In the case of air

pretreatment, 200°C was found to be optimal, and increasing pretreatment temperature resulted in the reduction of

the catalytic activity. When Pt-based catalyst pretreated at 200°C by air was retreated by hydrogen, the catalytic

activity increased by increasing treatment temperature. In the case of HNO+ aqueous solution pretreatment. the

catalytic activity decreased by increasing the concentration of HNOj; aqueous solution. The catalytic activity was

seen to observe the following sequence : benzene > toluene > xylene.
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Table 1. The basic properties of the waste Pt-based cat-

alyst.
Catalyst Shape  Size (mm) Bulk density Pt content (%)
(kg/l)
PY/ALO;  Pellet 3.1 %X3.1 0.77 0.3
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1. Helium cylinder 2.Air cylinder

5. Filter 6. Mass flow controller
9. Evaporator 10). Dilute Chamber

13. Furnace 14. Reactor

17. Data process analyzer 18.Printer
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3. Nitrogen cylinder
7. Check valve
11. Three way cock

15. Gas chromatograph

4. Hydrogen cylinder

8. Constant temperature bath
12. Temp. controller
16. Bubble trap

Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Toluene conversion without catalyst as a function
of reaction temperature.
Reaction condition:
toluene concentration =600 ppm
total flow rate = 60 cc/min.
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Fig. 3. Toluene conversion over Pt-based catalyst as a
function of reaction temperature.
Reaction condition:
pretreatment time=1hr
catalyst weight=1.0g
toluene concentration = 600 ppm
total flow rate =60 cc/min.

Table 2. BET surface area.

Pretreatment temperature ~ BET surface area

Catalyst with air for L hr. (°C) (m%g)
without pretreatment 108.2

Pt-based 200 109.3
catalyst 300 105.1
400 96.5
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Fig. 4. XRD patterns measured for catalysts according to
air pretreatment temperature.
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Fig. 5. Toluene conversion over Pt-based catalyst as a
function of reaction temperature.
Reaction condition:
pretreatment time=1hr
catalyst weight 1.0g
toluene concentration = 600 ppm
total flow rate =60 cc/min

Table 3. BET surface area.
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Fig. 7. Toluene conversion over Pt-based catalyst as a
function of reaction temperature.
Reaction condition:
catalyst weight=1.0g
toluene concentration =600 ppm
total flow rate = 60 cc/min.
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Fig. 8. Toluene conversion over Pt-based catalyst as a
function of reaction temperature.
Reaction condition:
catalyst weight=1.0g
total flow rate =60 cc/min.
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Fig. 9. BTX conversion over Pt-based catalyst as a func-
tion of reaction temperature.
Reaction condition:
catalyst weight=1.0g
BTX concentration =600 ppm
total flow rate = 60 cc/min.
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