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Abstract : The loss of activity by coke is an important cause of catalyst deactivation during industrial operation. In this study,
hydrogen ratio of reaction condition, which has influenced on coke formation over Pt-Sn catalyst, and regeneration of catalysts
activity by coke burning, Pt sintering of coke burning as coke contents, effects of coke formation and deactivation with different
Sn contents were confirmed. Pt-Sn-K catalyst supported on 6-alumina and y-alumina was prepared progressively. Activity of
regenerated catalyst for propane dehydrogenation was compared with fresh catalyst by coke burning, after propane dehydro-
genation was carried out with different hydrogen ratio at 620 C on fresh catalyst. Regenerated catalyst’s physical characterization
such as BET, coke analysis and XRD was investigated. Through catalytic activity test and characterization, Sn contents of catalyst
and hydrogen ratio in feed stream could affect coke formation on catalyst surface. Excessive coke makes loss of activity and Pt
sintering during air regeneration process.

Keywords : Propane dehydrogenation, Coke, Platinum catalyst, Deactivation, Regeneration
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Table 1. Activity (conversion, selectivity and yield) and deactivation parameter of 1Pt0.5Sn/0-AL,O; catalysts with different reactant flow rate
ratio (C3Hsg: H») and coke content of used catalysts

. " C;Hs Deactivation C;Hg Selectivity C;Hs Yield
Catalyst | Reactant ratio | Coke content Conversion (mol%) parameter. a) (mol%) (mol%)
(code) CsHg:Hy (wt%) - 5 ’ - 5 oy .
Initial, X; Final, X; AX Initial, X; | Final, X¢ | Initial, X; | Final, X
A 1:2 6.32 40.2 36.8 8.5 81.5 86.0 32.8 31.6
B 1:1 7.14 42.0 339 19.3 84.4 86.6 355 293
C 2:1 8.44 45.1 27.3 39.5 87.2 84.7 393 23.1
D 3:0 12.66 455 8.9 80.4 88.2 65.4 40.2 5.8

IAX = (Xi — Xp) / Xi x 100,
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Figure 1. X-ray diffraction pattern of 1Pt0.5Sn / 0-Al,O5 catalysts.
(a) 0-Al0; (b) fresh, (c) B / used, (d) A / used / Coke
burning, (e) B / used / Coke burning, (f) C / used / Coke
burning, and (g) D / used / Coke burning.
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Figure 2. Propane conversion vs. time on stream(a) and propylene selectivity vs. time on stream(b) on fresh 1Pt 0.5Sn/ 0-Al,Os catalysts with
different hydrogen contents (blanked). On regenerated 1Pt 0.5Sn / 0-Al,O; catalyst with hydrogen : propane = 1:1 at 620 C after coke

burning (filled).
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Table 2. Pty.4sSny xKo.74/Al,O; catalysts with different tin contents
ICP (ppm)

e | sn | K

0 - Al,Os3 Support

0-0.22 0.45Pt/0.22Sn/0.74 K | 4549 2082 5288

0-0.5 0.45Pt/0.5Sn/0.74 K 4474 4549 4274

Code Catalysts (wt%)

0-0.75 0.45Pt/0.75Sn/0.74 K | 4401 6837 4085
Y - ALLO3 Support
y-0.22 0.45Pt/0.22Sn/0.74 K | 4625 2162 6828

y-0.5 0.45Pt/0.5Sn/0.74 K 4508 4768 5852
y-0.75 0.45Pt/0.75Sn/0.74 K | 4596 7410 5728

Table 3. BET surface area and pore size distribution the fresh ca-

talysts
Code Surfage_ ;area Pore V301-1111‘Il€ Pore diameter

(mg") (cm'g") (nm)
6-0.22 80 0.31 5.65
6-0.5 80 0.32 5.65
6-0.75 100 0.38 5.64
y-0.22 190 0.54 4.51
y-0.5 188 0.53 4.51
y-0.75 181 0.49 4.52
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Table 4. Activity (conversion, selectivity and yield) and deactiva-
tion parameter of Pty 45SnxxKo.74 / 0-Al,O3 and Pto 45SnxxKo.74
/ y-Al,Os catalysts with different Sn contents for propane

dehydrogenation
C;Hg CsHe CsHs
Conversion |Deactivation| Selectivity Yield
Catalyst (mol%) parameter,”|  (mol%) (mol%)
(code) [— : o T
Initial, | Final, AX Initial, |Final, {Initial, | Final,
Xi Xf Xi Xf Xi Xf
0-0.22 | 41.1 | 399 2.9 88.2 |87.7] 36.2 | 35.0
0-0.5 | 39.8 | 374 6.0 89.0 | 88.7| 35.4 | 33.0
0-0.75 | 382 | 31.1 18.6 87.7 | 85.5] 33.5 | 26.6
y-022 | 44.6 | 42.0 5.8 85.1 [86.9| 37.9 | 36.5
y-0.5 442 | 43.0 2.7 86.6 | 87.4| 38.3 | 37.6
vy-0.75 | 44.0 | 42.5 34 87.0 [ 88.0| 38.3 | 374

Y AX = (Xi — Xp)/Xi x 100
* Total feed (CsHs, H) flow - 64 mL min”
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Figure 5. X-ray diffraction pattern of Pty4sSnx Ko7 / 0-Al,03 and

Pto.45Sny Ko.74 / y-AlLOs catalysts with different Sn contents.
(a) 6-0.22, (b) 6-0.5, (c) 6-0.75, and (d) y-0.5.
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