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ABSTRACT

The temperature programmed desorption method was applied to the propylene-catalysts system
in order to investigate the active sites of heterogeneous catalyst surface. From the desorption
curves obtained, the existence of two different kinds of active sites on Pt/Al;Os; and heteropoly
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acid was confirmed.

It was found that active sites of 0.7wt% Pt/ALO; occupy 1.0% of the total surface, 75% of
which has 12.9 kcal/mole of the activation energy of propylene desorption, and 25% of which.
has 14.7 kcal/mole. The active site for propylene chemisorption on heteropoly acid was also
found to be 6.9% of the total surface area, 80% of which has 5.24 kcal/mole of activation
energy and 20% of which 8.64 kcal/mole for propylene desorption.
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T1, Molecular Sieve and Silica gel Trap
T2, Liquid Nitrogen Trap

F, Flow Meter

MYV, Metering Valve

TP, Temperature Programmer
FR, Furnace

R, Reactor

D, Thermal Conductivity Detector
TA, TCD Adjustment Part

M, Manometer

TCG, Thermocouple Vacuum Gauge
MR, Multipen Recorder

Fig. 1. Schematic Diagram of Apparatus
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Fig. 2. Reactor;
TC: Themocouple, F:Furnace, VC
Vacuum Cock, CW: Ceramic Wool
C: Catalyst
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Fig. 3. Adsorption Isotherm of propylene at 20°C
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Tabel. 1. Results for the Ist Peak of 0.7wt% Pt/AlOs
8 Tw 1 To2(K)  Amount of Equilibrium

(°C/min) CC) T.(K) TRy <1000 In— B(°C/min)  gas desorbed coverage (%) Pressure(mmHg)

10.3 110 2.611 9.564 0.027 1.04 507

13.2 116 2.571 9. 347 0.032 1.07 - 455

16.1 119 2.531 9.164 0.031 0.9 410
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Fig. 4. Desorption Chromatogram of Propylene on

0.7wt?% Pt/Al:Os
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Fig. 5. Desorption Chromatogram on 0.7 wt% Pt/

Al:O; after Evacuation at 80°C
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Fig. 6. Desorption Chromatogram of Propylene on
0.7 wt%Pt/Al:03
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Table. 2. Results for the lst Peak of HPA

B Tw T.2(K) _ Amount of osy Equilibrium
(°C/min) (°C) T (K) X100 In-g B(°C/min) desorbed(cm at STP) Coverage(%) pressure(mmHg)
13.3 103.5 2.656 9.274
15.0 112 2.597 9.198 0.016 5.24 430
17.9 115.5 2.574 9.040 0.027 9.02 525
20.0 122 2.532 8.962 0.019 6.35 472
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Fig. 7. Desorption Chromatogram of propylene on
Heteropoly Acid.
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Fig. 8. Desorption Chromatogram on Heteropoly
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Fig. 9. Desorption Chromatogram of Propylene on
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