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Abstract: CZ oxygen storage material was prepared by co-precipitation method. The ethanol-water, propyl alco-
hol-water, ethylene glycol-water, and glycerol-water ageing systems were used to age the precipitate. CZ was char-
acterized by scanning electron microscope (SEM) and nitrogen sorption techniques. Their corresponding Pd/CZ
were characterized by X-ray diffraction (XRD), X-ray photoelectron spectroscope (XPS), oxygen storage capacity
(OSC), and hydrogen temperature-programmed reduction (H,-TPR) techniques. The results showed that the CZ
prepared in ethanol-water and propyl alcohol-water ageing system exhibited large BET surface and pore size, high
pore volume, as well as excellent thermal stability. The propyl alcohol-water imparted CZ the highest thermal sta-
bility, with BET surface of 28 m*/g and pore volume 0.1 mL/g after ageing. The corresponding aged Pd/CZ showed
prominent catalytic performance. The T5oand Ty of C3Hg, CO and NO were lower than those over the catalysts
prepared in ethylene glycol-water and glycerol-water ageing system obviously.
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Fig. 1 SEM morphologies of fresh CZs
(a) CZ-Y; (b) CZ-B; (¢) CZ-YE; (d) CZ-BS
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Fig. 2 N, adsorption/desorption isotherm of fresh and aged CZs
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Fig. 4 XRD patterns of fresh and aged catalysts
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Fig. 5 Ce3d XPS spectra of fresh and aged catalysts
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Table 1 Surface elemental composition (%) of fresh and aged catalysts
Fresh Aged Ce/Zr ratio (u3/Ce3d) /%
Catalyst

Ce3d Zr3d Ols Pd3d Ce3d

Zr3d Ols Pd3d Fresh Aged Fresh Aged

Pd/CZ-Y 16.29 8.99 73.24 1.49 11.86
Pd/CZ-B 14.13 8.06 76.02 1.25 11.81
Pd/CZ-YE  10.56 9.51 77.49 1.44 9.82
Pd/CZ-BS 9.63 8.39 80.28 1.70 8.95

9.11 78.10 0.93 1.81 1.30 16.52 17.02
9.18 78.06 0.95 1.75 1.29 16.38 16.43
1037  79.36 0.45 1.21 0.95 17.89 18.88
10.58  79.79 0.68 1.15 0.85 18.22 18.64
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Fig. 6 H,-TPR spectra of fresh and aged catalysts
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Table2 Tspand Ty on fresh and aged catalysts
Ts50/C Too/C

C;Hg NO CO CsHg NO CO

Pd/CZ-Y 238 135 102 275 155 170

Frosh Pd/CZ-B 243 132 110 280 150 180
Pd/CZ-YE 270 175 150 310 195 210
Pd/CZ-BS 290 185 160 330 205 235
Pd/CZ-Y 326 208 175 383 235 230

Aged Pd/CZ-B 318 192 165 370 210 215
Pd/CZ-YE 395 275 260 — 320 300
Pd/CZ-BS 380 265 250 420 305 295

Catalyst

(3) PA/CZ-Y F1Pd/CZ-B KA A itk g, #1T
CsHs Ml CO #:4L122) (4) Pd/CZ-Y M PA/CZ-B
Ce’' & m, Ce’ o NO BALIIE M0, i Lutol 1
Ce* 5 F T NO [3% Jg P03,

AL G, AT E C3HgCO FTNO 8] Tso F Tog
#5THE . PA/CZ-YE | C3Hg. CO 1 NO ] Tso F
Too i, $Lrf C3Hg 785250 BT %5 52 (1) B 5 [l 4 41
ANhese i, WwthieZE. Pd/CZ-B I C3Hg « CO
HINO ) Tso Fll Too 521G, HAT L (136 M, PA/CZ-Y
I+ C3Hg. CO F1 NO [#] Tso Fil Tog Lt PA/CZ-B 15—
U (A BT PA/CZ-BS. 454 &I R AE45 KA br
AJH1, PA/CZ-B EAC G TGt s it e R e
AR Tk, A5 Pd RS FERE IR, fif S A
I U E R BRI 5 g5/ 6

Wit B By bl LUE H, PA/CZ-Y F1 PA/CZ-B
TEZALTT 5 RIS 1 = S AL s b 45 B
71, Hrf Pd/ICZ-B HATE ik bikestne Ji, KWW
7K I A Ak 2R o ol 6 1 i B0 R BB S FE =3
HEAL AR 2 A

3 i

KHSGEERI& T CZ SR, K Ll T
BE. ORI =RESIN T B iR &Rrp, B8 TR
(KI PSR SR IR S LA 5 Pd AL P fE
Isgmy . SREW], LME—KMN KRR R e
BERE CZ BRI 2> HLlE, Pt e R AL,
BERALAR IR AR E M o UIZ Ak S8R R b BAA o
I Pd HEALFIEZALTT A R A5 0 i R
BE I B MR REAN =ML IS T, XF CsHgy NO A1 CO
L MR PR 58 A e AL IR AR, FLrh LT I — K AR &R
AR TR it SEAD R SR R 25 R AL U e 2 AL e RA
I O EAGTE 1, I ek K ke g P fe .
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