29 2 2008 2

Vol. 29 No. 2 Chinese Journal of Catalysis February 2008
0253-9837 2008 02-0153-06 153~ 158
II. Pt Ceo.gcdo.zol.g DRIFTS
200062
DRIFTS Pt Cey sGdy 0, 4 Pt CGO  CO CO
CO H,S Pt AL Os . CO 1.6% Pt CGO-800 800 C CO
2104 em ' 1.6%Pt ALOs-500 CO 2070 cm ! 34
em ' 1.6%Pt CGO-600 CO 2108 cm ! 2085 cm '. CO
1.6% Pt CGO-800 CO 2090 cm ™! 1.6% Pt CGO-600 CO
2096 cm ! . 1.6% Pt Al,O3-500 CO
2040 em . CO H,S H,S Pt CGO 2104 2108 cm ! CO
H,S Pt ALO; CO . DRIFTS Pt CGO
Pt 800 C Pt

1.6%Pt CGO-800

0643 A

H, Production from Steam Reforming of High Energy Density
Motor Fuel with Sulfur
II. In Situ DRIFTS Studies on Pt Ce, 3Gd, ,0,., Catalyst

CHEN Jinchun XUE Qingsong LU Yong®™ HE Mingyuan

Shanghai Key Laboratory of Green Chemistry and Chemical Processes Department of Chemistry
East China Normal University Shanghai 200062  China

Abstract Sulfur-tolerant Pt Cey §Gdy ,0; ¢ Pt CGO and Pt Al Ojs catalysts were characterized by means of in
situ diffuse reflectance infrared fourier transform spectroscopy DRIFTS for adsorption of CO and co-adsorption
of CO with thiophene and hydrogen sulfide. CO adsorbed on the surface of 1.6 % Pt CGO-800 catalyst calcined
at 800 C showed an IR peak at 2 104 em ' which is 34 ecm ! higher than that 2070 cm ™! on the surface
of 1.6% Pt Al,0O3-500 catalyst. CO adsorbed on the surface of 1.6% Pt CGO-600 catalyst exhibited two IR
peaks a main peak likewise at 2 108 cm ™! and a shoulder peak at 2 085 cm ™~ !'. For 1.6% Pt CGO-800 co-ad-
sorbed thiophene caused a shift of the CO peak from 2 104 cm ' t0 2090 em '. For 1.6% Pt CGO-600 the
main peak was shifted from 2 108 cm ! to 2 096 cm ™! with a slight reduction of peak intensity and the shoulder
CO peak at 2 085 cm ™! disappeared. For 1.6%Pt AlL,O;-500 after thiophene was co-adsorbed the CO peak at
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2070 cm ! shifted about 30 cm ! to lower wavenumbers and the peak intensity significantly decrecased. Subse-
quently adsorbed H,S only caused a 2—4 cm ! red shift of CO peaks at 2 104 cm ™ ! for 1.6% Pt CGO-800 and
2108 cm ™ ! for 1.6% Pt CGO-600 but led to a complete loss of the CO adsorption ability of 1.6% Pt AL Os-
500. These results indicated that strong electron-deficient Pt sites that were resistant to sulfur poison were
formed on the Pt CGO catalysts and calcination at 800 C of Pt CGO resulted in the formation of unique Pt
sites that had the highest sulfur tolerance.

Key words in situ diffuse reflectance infrared fourier transform spectroscopy sulfur tolerance platinum cata-
lyst hydrogen production rare earth composite oxide
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Fig 1 In situ DRIFTS spectra of CO adsorbed on 1.6% Pt CGO-800 a 1.6%Pt CGO-600 b and 1.6%Pt Al,O3-500 ¢
1 Clean reduced surface 2 After exposure to 10% CO Ar flow 20 ml min at 25 C for 1 h followed by Ar 30 ml min sweeping
for 30 min Heating surface 2 in continuous flow of Ar 30 ml min to 3 100 T 4 200C and 5 300 C
Numbers after the catalyst names refer to catalyst calcination temperatures T .
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Fig 2 In situ DRIFTS spectra of CO and thiophene co-adsorbed on 1.6 % Pt CGO-800 a
and 1.6% Pt AlL,O3;-500 ¢
1 Clean reduced surface 2 After exposure to CO thiophene mixture at 25 C for 1 h by passing 10% CO Ar flow 20 ml min through a
thiophene vapor saturator immersed into 0 C water-ice bath followed by Ar 30 ml min sweeping for 30 min

Heating surface 2 in continuous flow of Ar 30 ml min to 3 100 'C 4 200 C and 5 300 T
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Fig 4 In situ DRIFTS spectra of CO and H,S orderly adsorbed on 1.6% Pt CGO-800 a 1.6%Pt CGO-600 b
and 1.6% Pt Al,O;-500 ¢
1 Clean reduced surface 2 After exposure to 10% CO Ar flow 20 ml min at 25 C for 1 h followed by Ar 30 ml min sweeping for
30 min 3 After exposure of surface 2 to H,S for 10 min by mixing 10% H,S Ar 2 ml min in the continuous flow of Ar
30 ml min  Heating surface 3 in continuous flow of Ar 30 ml min to 4 100 C 5 200C and 6 300 C
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