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Development of Low-Temperature CO Oxidation

Catalysts Composed of Ubiquitous Elements
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(Nagoya Institute of Technology)

Abstract :

Two kinds of catalysts composed of ubiquitous elements showing low-temperature CO oxidation
performance were developed. As for the catalysts applied to combustion equipment for consumer
use, a series of Fe-Co composite oxides with different CoO. content was prepared by hydrothermal
method. Low-temperature activity of Fe-Co composite oxides for CO oxidation was significantly
improved by addition of 50 mol% CoO: into FeO.. On the basis of structural characterizations, the
presence of Co species, which are highly dispersed on the surface of CoFe.O, particles, was
suspected to be responsible for high low-temperature CO oxidation activity. Transition metal (Cu,
Co, Ni, Fe) supported on CeO,-ZrO, was also prepared as a catalyst candidate for the purification
of exhaust gas emitted from mobile engines. Among the catalysts tested here, 5 wt% Cu/CeQ:-ZrO,
showed the highest CO oxidation performance even in the presence of NO, C;Hs and H,O, which are
basically included in actual exhaust gas. XANES analysis and FT-IR spectroscopy following CO
adsorption revealed that highly dispersed Cu®" species are responsible for high low-temperature

CO oxidation activity.
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{LALPE %47 5 72 B O CufDIREE 7 a — T
BT OWEIRED» BBRT 52 & EikA
2o TU =TT &k BMALDBEMOp
T. KW TIENOSF ECOGFFIZDOW0n X111 SHFF RO R A ZCu/Ce0,-Zr0,DCu KI5
T, T Z O IRGE & ARSIk ANESARIE
IRVIZE D WE L 7=, K12(A)NZIZCu/Ce0s-Zr0, LTI X 1 7=NOFEDFT-IRZ X2 b L &R,
NOZF1ECu® ¥ 4 b _EICE L, 1880 em ' fHEICHINE — 2 2/R4 Z L AHIGE ATV B9, KH
SIS A&, SHFRIZK S TR TOCW/Ce0:-Zr0:1Z DWW T Cu* DIFAE AR IE T 5 1872
em M IZ1IRDOWIN Y — 2 B X h 2, — . CONTIECu™H A b FICIET B3 Z & nMohTEh
0. 2110 em (HTICIIRY — 2 2 5.2 27, X12B)IRT & 912, Cu/Ce0,-Zr0, EADCOS T
DIAIZE D, 2120 em (ISR Y — 27 M5 S, CuTHOAFAEHHERR T & 72, SIBMILYfik
B EToCOMLKInE. SEBIYMOMBZ(L% & & % 5 Mars-van Krevelan# i THEfT3 % &5
AN TS, IR T & FBOBRE TCOMILRIEAHET L T 3 EHEZR X, Cu'SCu®

o Normalized absorbance / arbitrary unit

950 8970 8990 9010 9030
Energy / eV
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1872 A) =l

(B)

|= 0.5a.u.

1 wt% CuiCe0,-Zr0,; 1 wt% Cu/Ce0,-Zr0,

5 wit% Cu/Ce0,-Zr0,
5 wit% Cu/Ce0,-Zr0,

10 wt% Cu/Ce0,-Zr0, J

20 wt% Cu/CeQ,-Zr0,

2000 1900 1800 1700 2300 2200 2100 2000
Wavenumber / cm! Wavenumber / cm™
12 SHF RO RESECu/Ce0,:-Zr0, LIZEHELNOR(A) B XLV COM(B)DFT-IRZAXZ ML

Absorbance / arbitrary unit

S
il

Absorbance / arbitrary unit

OUGHER) MBS ERE TH 2 L E L oMb, KI2OERED. W FhOCu/Ce0,-ZrO 12 1
THCufl, CO"MDFAENERTE 220, Cu/Cu” I HFFRICK D ELE D, IRY — 71, 5
RS 5N 7=Cu/Cu® i35 wt% Cu/Ce0:-ZrO, Tl b i< B 572, T O T & #COfRl
WSRO NAZ & (X7). H-TPRICHEW TR BN TEILE — 7 BRI N2 & (X9 25
25 &, Cu/Cu* DIEILETT (Redox) ¥4+ ACORELKIGOWE M E UTEHL TWA Z EnE 1
5N%, DFD. Redox¥ A b&BIIITHE S 5 Z LT, &0 &G IKIRCOM AL flME D B ¥
IZEE S LS IR EHEST AR 5 Z e T E

4. £&O

KT, PUHICED A A 6 MK X N 2 (KIRCOMALALE 2 BIF 4 % 720, BERWIE(LAEE A
T2ERESEOT /) VAL TOEALE G v 2 T & UTERIR A 17 5 7,

BOBETE LT, At /7 RFOERP WA REWEIZEH U, #—3/ 0 M EERBRLYfil
AR LUz, 3790  EHENERL B DN CCORILIEMEEZFHEL 722 2 A, I/VL b E
A %50 mol%& 352 & Tikd MW CORLIEMEARBIL 7=, Z O3 E @l T & % Pt/
ALOs & IR U C IR IR Tl 0. PUHITE 2 5 & 2 {KIRCOMR LA D BT IZ I L 7=,
EEMEOER & U Tid, CoFe,O i &2 F / 43 L 72984k L 72 Co* FAVER L 72 Z 12k 5
MBI PELBE DI LIC kB & D L HEER L 7=,

B oOBETE LT, BEOWEMMICEVEREA L, HKNEWLEMED @O Ce0.-ZrO A 1
EINOBHEIE @, =9 v, 2590 b, §) OF J BEGHR ARG L 72, MEt L 2ZBERO
MBS REANTH S 2L, SEHEEL LTS wt% RiETH 5 Z & % " L7z, XRD,
XANES. W 70— 75 FOIRHEIE X D, Cu'/Cu”DRedox ¥ A+ HBICOMALIIEDWE M E LT
ERL T 3B Z & &M 672U 7, Redox¥ A4 b &BIRMICHET 5 Z & T, &0 EEMELIKHER
CORRAUAMEDFHFEIZ A 5 & S i EHEE 2195 Z & 3T & 72,
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E if

AR AZRITT B2 H 720, W BAGE. (ER BTEE2IUY. SR LERE Lt T 3y
7 AR v 2 — BREIMRIRE 2 — T DX Y S— 128 KEM N B W& Lz, -0 8
SR (PEERATRAIIZEAT) 121k, WFZEM E & U CRBEA R 0 TBIMSIEE. < 51cidftns
THS#THZ £ U7z, XANESHIE SR ENK(BR) Lot v 4 =) Ic T hiEE £ Lz, 22
ICRLLCRRHEE L B £,
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