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Abstract — Pt and Pt-Re bimetallic clusters supported on HY zeolite were prepared and their catalytic activities, se-
lectivities and stabilities were evaluated in the n-hexane reforming reaction. The mole ratio of Hy/n-hexane was 5 and
the reaction temperature and calcination temperature were varied in the range of temperature between 300 and 500°C,
respectively. The selectivity of the HY zeolite supported catalyst towards Cg isomers was 2 times higher than that of the
alumina supported catalyst. The catalytic activity and selectivity of Pt-Re/HY are dependent on the temperature of
calcination and the higher selectivity to C;-Cs products was obtained with Pt-Re/HY catalyst. The value of hydrogen
chemisorption (H/M) of Re/HY is negligible and H/M value of Pt(0.5)Re(0.5)/HY is about one over third of that of
Pt(0.5)HY. These results indicate that Pt-Re bimetallic clusters were formed on HY zeolite. The addition of Re on Pt
caused the deactivation rate to be decreased to one half of deactivation rate of Pt/HY catalyst. The selectivity of Pt-
Re/HY towards Cg isomers is lower than that of Pt/HY, while the selectivity to cracking products is higher than that of
PU/HY.
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Fig. 1. Schematic diagram of reaction system.
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14. Heating block
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Table 2. Hydrogen chemisorption data on Pt/HY,
Re/HY and Pt-Re/HY
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Table 4. The effect of calcination temperature on

the selectivity of Pt(1)/HY?

Cal. Temp. (°C)

Catalysts* (wt%) H/M
Pt(0.5YHY 400 (.61
Pt(1.0¥HY 400 0.55
500 0.45
Pt(2.0¥YHY 400 047
Pt(0.5)/Re(0.5/HY 400 .21
500 0.16
Re(0.5/HY 400 0.0
*reduction temperature: 400°C
Table 3. Product yields of Pt/HY catalysts
Catalysts Products (mol%)?
(wt%) Ci-C; Cgisomer MCP Benzene
Pt(0.5) 10.4 71.2 2.1 16.3
Pt(1.0) 5.7 67.6 3.8 229
Pt(2.0) 3.8 52.3 4.4 39.5

“Catalysts were calcined at 400°C and reduced at
400°C.

#The data were obtained at 400 °C and 155 min. of reac-
tion time.
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Fig. 2. The effect of calcination temperature on

the activity of Pt(1.0/HY.
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Fig. 3. The activity of Pt(0.5)Re(0.5¥HY at various
reaction temperature.

(pretreatment; calcination T = 400 °C, reduction
T =400°C).
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Table 5. The selectivity of Pt-Re/lIY zeolite® with
variation of reaction temperature

Rxn. Temp. Productsmol%) Conversion
(°C)  C;Cs5Cqisomer MCP Benzene (%)
400 25.0 455 51 210 7.0
450 16.6  56.2 3.9 233 94
500 348 272 1.1 297 7.2

@The data is obtained at 155 minutes of reaction.
bPretreatment calcination T =400°C; reduction T =400
°C.
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Fig. 5. The effect of calcination temperature on

the activity of Pt(0.5)Re(0.5)/HY.
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Table 6. The effects of calcination temperature on the selectivity of Pt(0.5)Re(0.5)/HY

Cal. Temp. Rxn. Temp. Products? (mol%) Conversion
(°C) (°0) Cy-Cs Cgisomer MCP Benzene (%)
400 400 23.7 48.6 5.7 21.9 6.8

450 16.6 56.2 3.9 23.3 94
300 400 24.7 43.6 7.9 28.9 6.7
450 21.6 52.4 1.6 24.4 7.3

“The data were obtained at 155 minutes of reaction.
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Table 7. The selectivity of Pt and Pt-Re catalysts supported on HY zeolite

Products (mol%)

Catalysts? (wt%) Rxn. Temp.(°C) CiCs Coisomer MCP Benzene

Pt(0.5¥HY 400 104 71.2 2.1 16.3
450 18.2 34.7 4.1 434

Pt(0.5)Re(0.5)/HY 400 23.7 48.6 5.7 21.9
450 16.6 56.2 39 233

2Pretreatment calcination T =400°C, reduction T =400°C.

25
A (0.5 wt% Pt-0.5 wt% Re)VHY-Zeol.

—~ 20F O 0.5 wt% Pt/HY-Zeol.
S
=}
2 15}
g
[
>
g 10}
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5 -

0 1 2 3
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Fig. 6. The effect of Re on the activity of Pt-Re/
HY.
(pretreatment; calcination T =400 °C, reduction
T =400°C, reaction T =450°C).
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2257} 400ColA 450°CE ZE7Htoll wleba Wl
Faule-Eoll oigh A=) Yy Fotska, wigle o
A8}eo] ozl AdElzE AZEE Reel A7)
Pt-Re Fei& 2-& ubg-2% (400°C) ol A= WAz}
sulgof gk Al|lest Prof A-Ech Fow, ul

257} 450°Ce] 75 Hafubeel] digt AHsE 7
sht, o] 3hEe] did AvlEE FAA F18t,

Pt Zollo] 7% 450°ColA] AubSol Aleds) £
° AusE yehlizel, Fig.6 3 7ol Zoje] 34
Asi7h & FAs Lok PrRe/ALO, Fehol vlst
o} Pt-Re/HY Zuf+ #h3-2571 400CS! 2+ Ce-
isomer ol ©h&} "dE—”]EJF 2v] o4t Zdl| (Pt-Re/AL O,

=}

c

2,

2

Pr P e A o W

: 18.0%, Pt-Re/HY : 47.1%) ©]7< HY % =l
7} dFel gl x ol o)A sklgol gk gHAlo] =z
afFoll A=Hct, z2{v} benzene 3 MCPol thih
Hﬂlcb st Z1o® Jelgcl, w24 ghAR

Y & AHshe A dFehd " o sl s

%01 wol A=t
5.2 £
HY £ g2 483 Ptol Pt-Re o434 Sefof
©14 n-hexane /HAdHbS ATAFE sofshd oot
zet,

1. Re/H F45 FAsk ke Pt(0.5)

Re (0. 5)/HY4 Fag2% (H/M)2 Pt(0.5)/HY

o] H/M 2] 1/3 52 7pasiolch,
2. Pt/HY #vi Pt wxlgko] 271845 wale)
Ades sl Cp ol4shEe] Aurt zhasisd

3. Pt-Re/HY ZvuhE Pt/HY Zolol ulajx o|A
3ol el Alel e Holx|w], Faubs-Eof dlgt Al
gz o] 2}, 3 Pt-Re Zuj& 43257} 450C
A e A5} o] Ee] i AdEs Freh,
450°C olAatollA Fuiel A7} Alsle] o] 4 EEol
g Adels s zhige),

4, 2457} FolAWAl Pt-Re/HY Foit +3)
uhg-o} Bhed |8l ui-g-gol gk A™=st Folshg
Pt/HY Zvl& 2 wlthe} A 8E vepdet,

5. Pt-Re/HY Zwi= Pt-Re/ALO,2t C; ©l4sh
ol gk Ao} 2u) o)A} Zr},

6. Pt/HY Zvijuc} Pt-Re/HY Zul& 2u) ol4bel
g AdE Zhert,

9o} Aae Pt-Re/HY 7} 243 3h9le] Axjg] &
HY #lgetele whadol Pt} Red o|4F% clus
ter 7} AEor], o] o]YUF<% cluster o 27| %
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T2E 4450 o} Hilshs 7S vehdc}, =3
n-hexane 7HAHkEolA Zollgtae Ak Folo we}
o|dslEol gt AHsrl Folelod, ulSAZE o
o] Akt v =of ulgslA Wihs AE 4 4+ o
gtk Pt(0,5)Re(0.5)/HY °]da% Zule &4z}
=7t Pt(0,5)/HY Fulech 2uf o4} &9k},

#& A

B dre ARk A7) 2ol (1986
-1988)0l| 234 =T,
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