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Abstract

The simultaneous oxidation of hydrocarbon (HC)
and sulfur dioxide (SO,) on the Fe-impregnated
calcined sepiolite-supported Pt (Pt/Fe-CSp) catalysts
was studied in comparison with that on the calcined
sepiolite-supported Pt (Pt/Csp) catalysts. The HC
oxidation activity on the Pt/FeCSp catalysts was higher
than that on the Pt/CSp catalysts. Neverthless, the SO,
oxidation activity on the Pt/FeCSp catalysts was more
suppressed than that on the Pt/CSp catalysts. The
selectivity of the reaction to the oxidation of HC and
SO, depended upon the amount of suppoted Fe, which
depended upon the calcination temperature. The
maximum amount of the supported Fe was about
4.8wt%. Also, XRD and NMR showed that the

ooooo gobo0obOddFe0,

amount of supported Fe depended upon the distortness
of the local structure of calcined sepiolite (CSp).

Mossbauer spectroscopy showed that most of Fe on
the Pt/Fe-CSp catalysts was Fe**. Pulse chemisorption
analysis of the redox reaction indicated that Fe on CSp
had a high oxygen storage capacity. The addition of
Fe to Pt/CSp catalysts was thought to be responsible
for this redox reaction and the high selectivity of
reaction to the oxidation of HC and SO,.

The Pt/Fe-CSp catalysts are expected to be useful
for catalysts in purifying the exhaust gas from a boiler
or a combustion engine using the fuel such as light oil
containing sulfur.

0000000 R&DODODODOOVol. 33 No.3 (1998.9)



14

gooooo

000000000000 0OO0000000O
000000000000 000 (HC)OOoOoO
OO0O0O0 (vOC)0DODOOOODD0DDODOO
O0000D00000O0O0O0OHCOvVOCOODOO
O0000000D0000000DD0O00000
O0D000000D0D000000D0000000
O0000000O0O0OD0OO0O0OO0ODODOoODO (SO
D000000D0000D00D0O0DO0HCO
voCcOOODODDOOODODODOoO0oOoooooo
so,000000DN0NDNDO (S0,) D000 DDODO
0so,0000000000D0D0NONDOO
0000000000 0000O0DOO0O00000
OHCOvOCOODODOOODOODOODOODOO
so,00000000000000000nono
0000000000
0000000000000 00000000
D00 [00000 : MggSi;pn0s(OH)4(OH,),0
8H,0| 000000000000 1x 04nm’0 O
O000000000000000000000
D0000000D0D000000D0O0 0000
ODOoO00O0U e ooooo0or e ooooon
O0D000000D0000000D000000O
0000000000 00000D0O0OO00000
DoooooooeeeegooNifoce®*ooon
O000000000D0O00OoODOoOeeeeegQ
oooooon

0000000000000 D00000000
D000000HCOOOOOOOO0OO0ODOoOoO
0000000000 00000D0OD000000
O0O0OFOODOOOOOOOOPOOOOOOO
DO0D0O00OHCOSo,0000000000D00
O0D0000D00000D0000O0DOO0O00OOODO
O0000000O00HCOSO,0O0D0O0D0D0O
00000000000 D0000O0D0O000 ,d

gooooo

sjsjslsi=i=lsls
0000000 OS57.6%Si0,0 5.1%A1,050
32.0%0 MgOO 1.8%Fe,0,0 1.9%Ca00 O O
0.2%Tio,0 0000000000 44um0 000

0000000 R&DODODODOO Vol. 33 No.3 (1998.9)

000000000000 0000000000
0000000000000 00 4000 5000 6000
65001 7000 0 0 800°CO 2h0 000000000
00000000000 O000O0O0 400CSpd
500CSpO0 600CSpd 650CSPpd 700CSpO O O
800CSpO 00000200 0000000000
200m0 00 000000 0.12mol 0 FeCl,04H,00
0000000000001 00000000
0000300000000000000000
000120°CO12h0 000 0Fe0 000000
00 (FeCSp) 00 DODDOOOD0OOFeCSpO
0 Pt(NH5),(NO,),0 0000000000000
OPOO0OO0OPOOOO2wWt%0 00000
00500°CO2h00000PYFe0 D00 OO0 O
0 (PUFeCSp 00 O0OODO0O0
ODO0O0O0PYFe-CSpOOODDOOOOODOO
01800034mmI 0000000000000
0000000000000000000PUFe
650CSp] 0 00 Fed 000 OO O Fe,0,0 650CSp
00000000000 OPmOOOOCOOOCO0O
0000000000 PYFe,05650CSpd 0 O O
0000000000

Fig. 1000000000000000000
0000000000000000 230ppmS0,0]

< gas

r4_| (1-CoHya, SO, O, et0)
water
heater
inlet ges, ( )
heater >< gas analyzer
outlet gas
\—/
Sample
exhaust
Fig. 1  Schematic diagram of apparatus for

measurement of HC and SO, conversions.
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Fig. 2  Conversion of n-CgH;, on Pt/Fe-CSp catalysts.
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Fig. 3  Conversion of SO, on Pt/Fe-CSp catalysts.
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Fig. 4  Conversion efficiencies as a function of

temperature for Pt/Fe-650CSp and Pt/650CSp

catalysts.

(8) n-CgH,, conversion, (b) SO, conversion.

Table 1 OSC of Pt/Fe-650CSp and Pt/Fe,O5-

650CSp catalysts.
OSC (O, mol / Fe mal)
Catalysts - -
400°C 600°C
Pt/Fe-650CSp 0.03 0.19
Pt/Fe,05;-650CSp 0.02 0.06




ODOOPYCSPOOODODO
D00000000000D000D0O0On

Fig. 500000000000 XRDOOOO0O
D00000000D00000000D4000
0000000000000 000000000
D0D00000000D0O000ODON (000
O0D000000D0 )0O0ODO0e00COOOOD
O0000000000D0000000D0000
0DNooo000000O0O0s8oconnnnonO
O0000000D0O00 (MgSiOy) OO 00000y
Fig. 600000000000 ®Si-MAS-NMRO
O0D00000000D000001000000
ODD600400 Si0,0800800Mgo0IDOD
DooO0O00O0O00oooennsSo,00000
D00ADDOOODDOOOOBOOODOOOC
O00D0000000DO4000000000
oDoooerm
DOODDODOOOODDDOOOODOOO
DO0SO000oOHOOODOOODOOCOOODO
DoOor7o0°COOO0OO0ODDOOOODOOOO
ADODBODOOODOODODODODO400CODO
7000c0 0000000000000 0DO0O0

o : Sepiolite v:Engaite  Co-Ka
0 : Sepiolite x 1 0-Si02
m : Dolomite Yy (Temperature)
°{ 8o0°C
u x
0
J A 700°C
X
0
650°C
D X
0
0 S 2
600°C
X
(o]
O [e] o o
500°C
[¢]
J ; ;
o ° ° m
fresh
L L L L
10 20 30 40
20 (degree)

Fig.5 XRD patterns of calcined sepiolite
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Fig. 7 Influence of temperature on Fe

content of Pt/Fe-650CSp catalysts.

Table 2 Analysis of Pt/Fe-650CSp catalysts.
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