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Fig. 1 XRD patterns of different CeO,-ZrO,-Al,O3; oxygen

storage material samples at different temperatures: (a) 600 C;

(b) 1000 °C; (c) 1100 C
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Fig. 3 SEM images of Ce0,-ZrO,-Al,O; fabricated with
different additives after sintered at 1000 C: (a) CA; (b) ST;
(c) PEG
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Table 1 Textural performance of CeO,-ZrO,-Al,Os5 after sintering with various organic agents

Al(m*g™") Vi(em®g ™" d,/nm
Sample No.
CZA-600 CZA-1000 CZA-1100 CZA-600 CZA-1000 CZA-1100 CZA-600 CZA-1000 CZA-1100
CZA-CA 30.49 2443 17.35 0.068 0.061 0.043 4.906 7.993 16.87
CZA-ST 234.95 47.46 34.32 1.589 0.3652 0.283 8.058 12.71 30.04
CZA-PEG 196.55 92.50 66.95 1.087 0.702 0.401 9.647 18.84 34.14
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Fig. 5
facilitated by different additives after sintering at 600 ‘C(a),
1000 ‘C(b) and 1100 “C(c)

Pore diameter distributions of Ce0,-ZrO,-Al,O5

LA, BARILIE R IR, Hfg S AR A K
M 1100 C i AAb 5, 00 PEG FE 5 il i
RIBEARE] 128 pmol/g, SN ST AFAhKIfil A B T iR
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I A R o BTEL, U RE S el & A0 b i
g N R, HH AR A RE ), IR
D 3R N T 0 R R A R 2R R T

£ 2 A Ce0,-Zr0,-AlL 05 MBI i &
Table 2 OSC of different CeO,-ZrO,-Al,O3 samples

OSC/(umol-g ")

Sample
600 C 1000 C 1100 'C
CeZrAlO-CA 50.08 37.61 21.5
CeZrAlO-ST 168.68 134.27 120.7
CeZrAlIO-PEG 411.05 360.06 128.6

2.7 Ce0,-Zr0,-AlLO; E &R LHBIE R4 RE
6 P AR S AT R AT () CeOy-ZrO,-
ALO; %M BHE H-TPR . (& 6 1L, 600 CH&

(a) 367°C

CA

200 400 600 800
Temperature/‘C

(b) 530 C

200 200 600 800
Temperature/‘C

6 A CeO0,-ZrO,-ALOs il A L S ) TPR 1%

Fig. 6 TPR profiles of different CeO,-ZrO,-Al,03 samples

with different additives after sintering at 600 ‘C(a) and

1000 C(b)

BRI BT It S8 BRI 400 C BT AT — AN Jiig,
IS INVERRFE S ST 3L J5l [ dse i, i 401 C WS
B L BEFES PEG IR R A%, 4 367 °Cs ¥
R CA LR BEA TR . IR INsERm AL ST
100340 s il P8 B ARl v, LR ol PR AR I 8 L At
AN, B EERES PEG A S T X LEFT I R CA
FIGERFEfL ST MIEER, BLEAVR 2R £ — ¢ PEG IMFf
WA R VIR SR BE ) . 205 1000 CHERE S BT 15 il 4
PRE, L ERESY PEG FIYE KRR ST R34 S il 5
T AR CA 10, BB 4 FEFEM PEG IR IG5 5
214 140 °C, fLTIEMFES ST FFTERIR CA 1. [F]
I, 2L FERE S PEG [FIE SR TR KT 4 LA,
ViU IR £ BEFE i PEG HIE JEURE ST o IXANFTRE S
123 HOR PEG XMt A R LA R IR 520, 1l i S
e il AR e M ILFLAS R R BAR DG, RFLARFI R AL
PACAF A RAT B it A R g ). Rt AT U
i, Ce0y-ZrO,-ALOs M EHIIE J5 RE ) I AN 58 4 Ly T
HABEREIIRDN.

3 it

1) RS EH % Ce0,-Zr0,-ALO; H A E M)
%8R, 600 CHKILS, FrAIMAIIFE S XRD
A7 S v i B A HLR AR 5K 28 1000°C Al dBe s, 7
BIR AR & R ds mon e vk s, R S L
Ce0,-ZrO, [FIEARTE IAFAE s JER IR M0 IR A i 3 22
M CeO, Al p-ALOs M3 1100 CHIR N, 3 RS InsIAE
i) EHEh Ce0,-ZrO, ML # A1 45K . TG H1 DSC 1]
T4 5 XRD 4 IR &

2) 1000 C mrifdfBle s, CA INFIFIFE & A ok
AR, ST StPERIRE S G SR, PEG J3 HURIFE S
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Influence of additives on structure and
performance of CeO,-Zr0,-Al,O; composite oxide

LI You—feng]’ 2 WANG Cun', LIU Guo-qingl, ZENG Ling-wei], HE Yue-hui?, ZENG Jian-xian'

(1. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China;
2. College of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ce0,-ZrO,-Al,05 oxygen storage materials were prepared by coprecipitation method using citric acid (CA),
starch (ST) and polyethylene glycol (PEG) as organic additives. The material performances were characterized by X-ray
diffraction (XRD), TG/DSC, SEM, N, adsorption-desorption, oxygen pulse adsorption and H, temperature -programmed
reduction (H,-TPR). The XRD results show that the sample with starch-additive has CeO, and y-Al,O; phases, while the
samples with citric acid and polyethylene glycol additives mainly have CeO,-ZrO, cubic fluorite and only a little y-Al,05
phases after sintered at 1000 C. The samples are major CeO,-ZrO, solid solution crystal phase with three additives after
sintered at 1100 ‘C. The SEM results display that the products are particulate with citric acid additive, the products are
honeycomb with starch additive, and the products are porous with polyethylene glycol additive. The N,
adsorption-desorption results demonstrate that the sample facilitated by starch additive has the largest specific surface
area of 234.95 m%/g, highest pore volume of 1.589 cm’/g after sintered 600 “C. When sintered at 1000 C, the sample by
polyethylene glycol additives-modified method possesses the largest specific surface area (92.50 m?/g), pore volume
(0.702 cm®/g) and pore diameter (29.84 nm), the best pore size distribution and adsorption-desorption capacity. The
results of oxygen storage and H,-TPR indicate that the samples prepared with polyethylene glycol additives have the best
oxygen storage performance (OSC) and reduction capacity. The structural characteristics of the samples calcined at
1100 ‘C with starch additive exhibit proximity to that of samples prepared with polyethylene glycol additives. The
samples synthesized with citric acid additive show relatively lower adsorption and oxygen storage performance.

Key words: Ce0,-ZrO,-Al,03; oxygen storage material; additive; structure; performance
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