YAk 2 (Wuli Huaxue Xuebao)
January Acta Phys. -Chim. Sin., 2007, 23(1):73-78

73

[Article] www.whxb.pku.edu.cn

Ce354r155L.a01001.95 R EE£E Pt-Rh & =30 E 45 E 6880 220

FRE mBE ERW k& ZAL A AR

(U222 B, T 610064)

FEE:  CRAITIREE AN T CepnZrosLagOr WA, ARG FMERE L AL M RE 4 312k FH BET .
XRD FIFEFTFHE (TP R BEAT T HAE. Hl45 TK R 48 Pt-Rh B =30HEAL 7], 2L T CeysliosslanOios XTHEIL
FIPERERYHZIR. XRD Al BET BI45REI, £ 600 TRESE 5 h J&, CesZrossLag 010 F45 5 CeysoZrysOx AL
ZERIFN R R HLR TR 28 1000 CKEBE 5 h &, REARFFRRUE IS Jr 85K 47.25 m2- g™ (1 HL R T AR, SR LK
LR P REFN i I PR E M. Ho- TPR i O TPO 945 R W, CesZrysslagiiOnos HA L CeosiZr0: AT A LIR
JEMERE. R CeosiZrosOs FIMEILFIMIEL, & CeysZrosslanOnos HMEALF A 3 T M AR 11, A0 AR TRL R A M
fiE, BORMKSASRE ST AL 1000 Crol k&AL 5 h)E, JHEA RIFM TS, I TS MPcE
fbRE.

XKEE: KREE; —UBR;, BEAE SRR
FESES: 00643

Influence of Ce(3:Zr, 51201001905 Solid Solution on the Performance of

Pt-Rh Three-way Catalysts

GUO Jia-Xiu YUAN Shu-Hua GONG Mao-Chu ZHANG Lei WU Dong-Dong
ZHAO Ming CHEN Yao-Qiang”
(College of Chemistry, Sichuan University, Chengdu 610064, P. R. China)

Abstract: CepsZrosslaniOus solid solution was prepared by coprecipitation technique and characterized by specific
surface area measurements (BET), X-ray diffraction (XRD), and temperature-programmed (TP) technique. CesZ 15512000105
was used to prepare low Pt-Rh three-way catalyst (TWC) and its influence on the performance of TWC was investigated.
The results showed that Ces57rs51.a4,00,05 had a cubic structure similar to Ce5Zr,5,0, and high specific area after calcined
at 600 C for 5 h. Furthermore, after being aged at 1000 C for 5 h, CeysZrossLanOys still maintained a stable cubic
structure and a specific surface area of 47.25 m?-g™. The results of H-TPR and O, TPO indicated that Ces;Zr 512010005
had good redox properties. The catalyst containing Ce35Zros55L.2010010; possessed fairly wide range of three-way
working-windows, good low temperature light-off properties, and better ability of water-gas shift. Being hydrothermal
aged at 1000 C, the catalyst containing Ces:Zrys5La100,0; still showed good catalytic activity in comparison with
Ce50Z10502 TWC, which indicated that Ce,z5Zr,551.2010019s improved the anti-aging properties of the catalyst.

Key Words: Low precious metal; Three-way catalyst; Temperature-programmed technique; Redoxidation
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Table 1 Influence of calcination temperature on
special surface area

Special surface area (m?-g™)"

Sample

600 C 800 C 1000 C
Ces0Zro5002 64.09 50.30 37.26
Ce5ZT055L.801001.05 92.22 77.12 47.25

a) The calcination time of each sample was 5 h at different
temperatures.
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Fig.3 Relation between conversion and reaction temperature for various catalysts
a) Pt-Rh/CZL, b) Pt-Rh/CZ; lICO, ANO, @C;H;
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Fig.4 Curves of conversion vs S value for various catalysts
a) Pt-Rh/CZL, b) Pt-Rh/CZ; IlCO, ANO, @ C;H;; S=(2[0,]+[NO])/(10[C:H:]+[CO])
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Table 2 Light-off temperature (T) of Pt-Rh/CZL
and Pt-Rh/CZ

Ty/C
fresh aged
CO C;Hg NO CO C;Hy NO
Pt-Rh/CZL 176 225 205 240 278 259
Pt-Rh/CZ 172 233 222 231 294 270
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Fig.5 The patterns of water-gas shift (solid line) and
steam-reforming (dash line) over fresh catalysts
a) Pt-Rh/CZL; b) Pt-Rh/CZ
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JK S5 4 K 3 P-Rh/CZL 1 7K < 728 e U5 T Pt-
Rh/CZ, 1} #] La,0; 5 CeOy-ZrO, JE i AR AT REAIE
ML 1) 7K AR A E X 2873 E A A B R A i
PEVE . Fornasiero 26 NP AF5E B0 NO 98 [0
N, FEJEM LS Hy 9 SO0 R SEEE A, T AR A I
RGN RIS R, BT 3A H 746, UL H, &
BRI T K A B (CO+H,0—COL+H,) FlI 25 V5, B 4%
(CsHz+H,O0—CO/CO+H,) s TEA/IA S BIFAIX, CO
I CHy ZA B A, HA R HO Hi ok
SEER, T 0 AR AR A BE 0 2 B HLO H R AR K
CeO, . H, Fl O, IMTHEAL T S W 5 1) Hy FO,, 1E
204 R R i CONO.CH, A 5 11 5 4k 2% .
Whittington %5 NP R B, CeO, fA7ER EE
PE AL AL KR AR R 78 77 B %4 . Kobayashi %5

*3 HEUFESRRE S ER CO.C;Hy NO ML E
Table 3 CO.C;H;.NO conversion(% ) of catalysts at different S values

Conversion (%)

Catalyst 5§=0.80

§=1.00 S=1.15

CcO C;Hy NO CO C;Hy NO CcO C;H,q NO W
Pt-Rh/CZ* 100 70 100 100 98 90 100 61 5 0.15
Pt-Rh/CZL* 100 78 100 100 100 100 100 68 - 0.24
Pt-Rh/CZ° 100 69 100 100 99 99 100 79 12 0.18
Pt-Rh/CZL® 100 72 100 100 100 100 100 52 2 0.20

a) fresh catalyst, b) aged catalyst; S: air-fuel ratios; W: width of S values
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