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Abstract— Regeneration of Y-alumina supported platinum catalyst which has been applied in the commercial
dehydrogenation process of n-paraffin, was studied.

Rejuvenated catalysts were obtained by burning the coke at 500°C with flowing 100cc/min. of air for 3 hours..
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There were no serious changes among virgin, regenerated and aged catalysts in the surface area of Y-alumina. X-ray
diffraction pattern peaks showed no differences among them in the structure of supports.

In the study of transmission electron microscopy (TEM) and energy dispersive analysis of X-ray (EDAX), platinum
crystallites on virgin, regenerated and aged catalysts seemed to be distributed similarly among them as small
crystallites. And similar amounts of chemisorbed hydrogen were observed on virgin and regenerated catalysts, but
smaller on aged one. So it could be explained that the area of platinum crystallites was decreased due to covering of the
platinum surface by cokes, being compared with virgin catalyst the recovery of effective area of platinum on the
regenerated catalyst was the results of coke burning.

Comparing the activities of dehydrogenation reaction of n-dodecane, it was shown that 90% of activity of the virgin
catalyst was recovered in the regenerated catalyst.

Hence, the major reason for the deactivation of the Y-alumina supported platinum catalyst in the dehydrogenation
reaction of n-paraffin, was the result of coke deposition rather than sintering of platinum. Therefore coke burning

would be very useful for the rejuvenation of the aged catalysts.
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Table 1. Surface Area of Virgin, Aged and Regenerated Pt/y-Alumina Catalysts

Regenerated
Catalyst Virgin Aged . - - -
450C 500C 600C 800C
Surface 157 140 141 149 154 117

Area m'/g)
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Fig.2. X-ray powder diffractien patterns of 7-
alumina (1), virgin(2), aged (3), regener-
ated at 500C (4), regenerated at 800C

(5) Pt/y-alumina catalysts.
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Fig.3. Energy dispersive analysis diagram of

regenerated Pt/y-alumina catalyst.
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Table 2. Hydrogen Chemisorption and Platinum Dispersion on Pt/y- Alumina Catalysts
Viegin ped esenereied Regenerated
Adsorption 25T 200C 250C 25C 200C 25T
* Adsorption 0.1398 0.0496 0.0141 0.1459 0.0475 0.0069
{ce/g-cat.)
** Ratio 0.65 0.24 0.06 0.68 0.22 0.04
G
Y
Calculated Surface 178.6 66 16. 4 186.8 60.4 11.D
Area (m' /g-cat.)
Avg. Pt Particle 13.3 35.3 12.5 38.6 212
Size (A)
*Not corrected for H, adsorption on the support
**R : Ratio of H atoms adsorbed per Pt atom
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zeko] 7ol 418 A gloug y-hirv #f regenerated (4) Pt/y-alumina catalyst
el F4 Faeke nedsha g gholoh A& using hydrogen-oxygen titration method.
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Table 3. Hydrogen Adsorption on Virgin and R-
egenerated (500C) Pt/7y-alumina Ca-
talyst using H, —O; Titration Method
Adsorpt- Ratio  Calculated Parti- ‘
ion _ G Surface cle Si-
{ec/g-ca- M  Area ze
cat.) (m' /g-cat.) (A)
Virgin  0.2204 0.34 93.4 25
Reg. 0.2224 0.35 96 24
(500C)

*H, ads. at room temp
* R :Ration of H atoms adsorbed per Pt atom
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Table 4. Products Distribution in Dehydrogen-
ation of n-Dodecane over Pt/y-Alum-
ina Catalysts

(Unit ;wt. %)

Reaction Time (min.) 10 150 10 150

Cr 0.0 0.1 L1 0.4
Cy 0.5 0.7 L2 10
C 80.7 86.0 8l.1 91.1
Conversion 18.8 13.2 16,6 7.5
Olefin Selectivity 19.3 14.0 18.9 8.9
Cracking Selectivity 97.4 94.3 87.8 84.3
2.6 57 12.2 15.7

* Reaction Temp. 1 450C

LHSV 125 He!

H,/n-Dodecane (Mole Ratio) 15
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S 20}
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5 g
© 0 i ] i

Time-on-stream (hr)
Fig.6. Conversion of virgin(®), aged () and

regenerated (A) Pt/y-alumina catalysts.
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