CHAPTER V
RESULTS AND DISCUSSION

In this research, the gas-phase dehydrogenation of propane was carried out in

a fixed bed reactor. The results and discussion were categorized into four parts as

follows.
Catalyst characterization.
Effect of catalyst composition.
Effect of reaction parameters.
Catalyst deactivation.
Catalyst characterization

1. Determination of metal contents.

The metal content of catalysts were analyzed by Atomic Absorption (AA)
and Inductively Coupled Plasma Emission Spectrometry (ICPS) methods described in
chapter IV. The results were shown in Table 5.2. The amount of metal content of
prepared catalysts were closed to their designed loading value.

Table 5.1 Designed metal loading of catalysts prepared in this research.

Catalyst Metal Loading (%wt)

. Pt Sn Li Na K
Pt-Sn/Alo03 0.3 0.3 2 - -
Pt-Sn-Li/Alo03 0.3 0.3 0.6 - =
Pt-Sn-K/Alo03 0.3 0.3 = = 0.6
Pt-Sn-Na/AlsO3 0.3 0.3 = 0.1 -
Pt-Sn-Na/Al203 0.3 0.3 - 0.3 =
Pt-Sn-Na/Alp03 0.3 0.3 p 0.6 -
Pt-Sn-Na/Alo03 0.3 0.3 = 0.75 =
Pt-Sn-Na/AlpO3 0.3 0.3 g 1.0 5
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Catalyst : (0.3 wit%) Pt-(0.3 wt %)Sn/Al,O, Third Metal : Li, Na, and K, Temperature : 600 "C,
GHSV = 22,525 hr-1, weight of catalyst : 0.1 gram, Feed = H, +20% propane in N, , H,:HC ratio = 1.0
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Figure 5.2 Temperature Programmed Oxidation of various coke catalysts
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Figure 5.3 YPP of catalyst VS. Na/Pt ratio
Catalyst : (0.3 wt%)Pt-(0.3 wt%)Sn-(0.6 wt%)Na/Al,O, Alkali metal loading : 0.1-1.0 wt%, Temperature : 600 C,
GHSV = 22,525 hr-1, weight of catalyst : 0.1 gram, Feed = H, +20% propane in N, , H,:HC ratio = 1.0
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Figure 5.4  YPP of catalyst VS. Time on stream (min.)

-1
Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt%)Na/Al,O, Temperature : 500-650 ‘C, GHSV = 22,525 hr |
weight of catalyst : 0.1 gram, Feed = H, +20% propane in N, , H,:HC ratio = 1.0
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% COKE COVERED METAL ACTIVE SITES
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% Coke covered metal active site VS. Time on stream (min.)
Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt%)Na/Al,O,,
Temperature : 460 °C, Feed = H,+20% propane in N,, H,:HC ratio=1.0
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Figure 5.15 % Coke covered metal active site VS. Time on stream (min.)

Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt%)Na/Al,O,,
Temperature : 480 °C,Feed = H,+20% propane in N,, H,:HC ratio=1.0
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Figure 5.16 9, Coke covered metal active site VS. Time on stream (min.)

Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt% )Na/Al,O,,

Temperature :

500 ‘C,Feed = H,+20% propane in N,, H,:HC ratio=1.0
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Figure 5.17 % Coke covered metal active site VS. Time on stream (min.)

Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt% )Na/Al,O,,
Temperature : 520 °C,Feed = H,+20% propane in N,, Hy:HC ratio=1.0
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Figure 5.18 % Coke covered metal active site VS. Time on stream (min.)

Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt% )Na/Al,O,,
Temperature : 600 °C,Feed = H,+20% propane in N,, H,:HC ratio=1.0
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Figure 5.19 % Total coke covered metal active sites VS. Time on stream (min.) -

Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt%)Na/Al,O,,
Feed = Hy,+20% propane in N, Hy:HC ratio=1.0
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Figure 5.20 % lrreversible covered metal active sites VS. Time on stream (min.)
Catalyst : (0.3 wt%) Pt-(0.3 wt %)Sn-(0.6 wt% )Na/Al,O,,
Feed = H,+20% propane in N,, H,:HC ratio=1.0
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Figure 5.22 Temperature Programmed Oxidation of various time on stream of coke catalysts
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80

The initial time on stream, irreversible coke deposited on metal active sites
was found linear could extrapolate to zero order reaction whence referred to rate
constant (k) was shown in Figure 5.24. Finally plot In k versus 1/T that had slope
was Ea/R illustrated in Figure 5.25. Then, Ea of irrevesible coke deposited on metal
active sites = 280 kJ/mol with reaction temperature range between 460 °C to

o
520 C.
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