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Abstract—Hydrogen chemisorption and two reactions with different mechanisms were carried
out to investigate the effects of SMSI (Strong Metal-Support Interaction) in platinum catalysts
supported on titania, 7 - alumina, and silica.

From the experimental results, we can suggest the mechanism of SMSI with two controlling
steps, a suppression of adsorption and a weakening effect of bond strength in adsorbate. The
mechanism is based on the reduction of supports resulting in a flow of electrons from the
reduced supports to the platinum.

97

Zoljlagt EF A4 Fola A
TARA 2 F ol 2 A
T oobdel AAE e
. Ze#H o} Tauster (1~
= 8} il“ Ao} A" F

e 34

e 2P
o

£ 7} AL}S‘_XL.Q_% 2 ] ]
weba ofe) b F 3lE

Z Ti0,o] w+x = &
a—].%zl-/{] ol 2ol 4] 200"00{]4{ gl ZEof
H, CO9 =l 33t Fatapg shxdl el
A 500C oA #8147 Zol = shetFate] Aol o
olubz] ek glow ojw) 500TCA FUH Zoj



98 203 -

500C AbaAe|g F 400C Sds AW A &
Ho} sharg A e sl¥ap seu) ol TEM
o|ub X-ray odoll4] 9h&| = wvle} zro] F49lxte]
27) Wstol 7]lgt Aol oz G5 A 7o
Az As Bg ujFal 7iole} Aztsle o]z}
& A% SMSI(Strong Metal- Support Interaction) 2t
3 g Be o F(4~16)7} SMSIe ele
Aol el g F43 Al A
of 724 wdte] 7llgctn w3
@ el obd walAA w3l
£ ol AR Fehof F L%-,
371 kAl 449 COSl FAUH ol

SE FasHol %‘JE—"“ e
t AelZFz g4 &

B 0gel AL 35§ ol99

d|

L.
g

Iy
wx P o

& i‘}ﬂ 30
: 2
Y
2
EJ

E

|
kg
Jo

]
i
F

B
ru
£
2
wj
oo L B 2 fy ot

o
of
=
o]
I

o
4Ty
Ol

™

32 o
T

O,
N
=

ﬁ
=
o]o
o
4
o o
gll‘

N
o
)
X
E)
2
>
2

o[o ey
f
)
r.?'— .
o
Ul
>
B
)
e
olo

=g AR w el

gz ol &t <43
4
Y

1. SoiH=
TiO,, y-ALO,, Si0, %

vp 7] -

olehAl - Aed A

WAk ol (H,P1Cle-6H,0) & o83t 2 wt%
NZ hx] Zo] 5 impregnation ¥}l o8l A
zatgdek. MzH vl 45~6004  27lolx
A Azd F AR ALE FaHEA 14]
%C’& 400CAA Held & 32 254 54
&

ot Fa2 A=

]?—%—‘9: capacitance manometerg 24l B-

[=4

ET #AA 2 34}9 2r] sample port+= 2204 #
2 Az AHALES A
713 ek, %0l rotary pump
Fomd 300TAHAN 147
3 ol & Ppt/Ti0, Z%)& 300
E&400TolA 2 A 2HE
FaAe ek AXd Fofs Aol e
5z 25l 27 14249 $83} diff-
usion pump& ©|-8& ZF (6X10 "torr) HH & A
4 25 3TCollA F24 Ado] gated At

EAEe] ZAue H/Pto) v 8 12 743
2 (17, 18, 19] ¥AFEE Pt/Pt(total atoms) 2 A
7tslo] 338t FAE 4£4o] oz =AM 3t
Fag A So) A F4E F 4Pl

1. Line regulator 6. Drying column 11. Water jacket or heater
2. Two-way valve 7 . Capillary flow meter 12. Condenser

3. Micro metering valve 8. Saturator 13. Products

4. Three-way valve 9. Preheater 14. Gas Chromatography
5. Deoxo unit 10. Reactor 15. Recorder

Fig. 1. Experimental apparatus.
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Fig. 3. The activities of catalysts in hydrogen-

ation of cyclohexene as a function of
oxidation temperature. ¥ is reduction at
400C at
given temperature followed by reduction

at 400C.
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