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Abstract— Activation. of an alumina-supported platinum catalyst by methane treatment was investigated. The
treating gas contained 1% CHy in Ny and the treatment temperatures were 573, 673, and 723 K. The effluent gas was
analyzed during the treatment and the evolution of Hy and CO; was observed. The amounts of chemisorbed Hz and O,
were the largest on the catalyst treated at 673 K, and they amounted to 65% of the amounts chemisorbed on the
hydrogen-treated catalyst. It is considered that at 573 K the oxygen in the catalyst was not removed sufficiently and that
at 723 K a large amount of carbon deposit was built up. Hydrogenation of cyclopropane was carried out at 273 K, room
temperature, and 328 K over both the catalyst treated with methane at 673 K and the catalyst treated with hydrogen.
The deactivation rate increased with increasing temperature, and the deactivation pattern of the methane-treated
catalyst did not appear to be different from that of the hydrogen-treated catalyst.
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Table 1. Reaction conditions
Pretreatment Reaction Feed flow Amount Lonversion
gas & temp. rate (mg) at 10 s
temp. (K) (K) (cm3/min) Catalyst Diluent (Vo)
CHy (1%) 273 25 50 400 7.5
-N, R.T. 50 50 400 82
(673 K) 328 50 25 400 72
H, 273 25 50 400 69
(673 K) R.T. 50 25 400 86
328 50 25 400 79
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Table 2. H, and 0, chemisorption results

Pretreatment Amount chemisorbed
{pmol/g-cat.)
Gas Final temp. (K) H, 0,
CH, (1%) 573 i 0.3
-N, 673 80 15
723 22 11
H, 673 124 69
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Fig. 1. Rate constants versus reaction time at 273
K.

O: Hydrogen treated sample. @ @ Methane

treated sample

BEgoll ofgh Aozt & 3 sl g ishl-gols
1

. Somorjai2} Zaeral 13]

B P el gska SYES YEAY wad
H5o] olofuinl, olle W pmoldE W &
WIEs e H4% BAE 8515 shi 673K

FEA
o] Aol M 48 A9 o} Yt graphitic layers 3
i Baskedct 3-1

& 27l #ETE o
;l*‘fﬂ auks 'hael gAHo
+ graphitic la-
o 3—4%“1 FolE Aoz & 7
sdch. 673 Kul 723 Koll4] A|7ke] BE-of uwpe} e
ko]l st Ax vhAE A mE A sl
7IQlshs Aeg A9d 5 9k

3-3. A|ZE2Z2E9| F=2HTINE

Table 1ol vho} gliz wie} o] A FRxast 43
Fo] AFs) Tola| HEF Fel EF wH-VIE B

S A Fael tate] 0, Al F2 kel st
13}5L shoi[14] wgl Fofdladed ubg-S e s 7
AaE 7 2R Fig 1,2, 30 vhehiglck

2% 273Kl 4 ﬂalb’* Foll = whgE7 o
Aol cha whe] 7ha } 0% olslell= v]&A]
LR R A E"‘ii‘lﬂ Zole P

a

O Hydrogen-treated
® Methane-treated

T

2.0F A

N SN

\:—\

Rate constant (mol/s-g- cat.atm) x 103
T

] L L L | \
0 20 40 60 80 100 120
Reaction time (min)
Fig. 2. Rate constants versus reaction time at
room temperature.
O: Hydrogen treated sample, @: Methane
treated sample

\ O Hydrogen-treated
@ Methane-treated

N
T

_.
o
T
e ]

—_
T
—

Rate constant (mol/s.g-cat.atm) x 103

5
T

0 ) ) L L .
0 20 40 60 80 100 120

Reaction time (min)

Fig. 3. Rate constants versus reaction time at 328
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Table 3. Comparison of the turnover frequencies at 20 min of reaction time

Pretreatment Catalyst . Reaction Peyecatg TOF x 10 Dispersion Ref
gas " temp. (K) (atm) (Y (%) '
H, 5 wt% PY/Al,05 273 0.0511 0.65 98 This study
CH4 0.08 "
H, R.T. 0.0511 5.0 "
CH, 3.4 "
H, 328 2.5 p
CH4 2.0 "
H, 323 0.10 0.22 63 [9]
Hy 1 wt% Pv/C 1.9 69 "
Hz 2 wt% Pt/SiO, 1.0 33 "
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