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Fig.1 XRD patterns of PZ under different synthesis conditions:

(@) 1 h, pH=10, 0.1 mol/L; (b) 20 C, pH=10, 0.1 mol/L;
(c)20 °‘C,1h,0.1 mol/L;and (d)20 C, 1h, pH=12

o M 1d BT CAE Y, REVRAR FE R i AT R AR T
R o

BRSNS, BAEUK D TTE A SR vE
ISR R S 45 4 RS Pr-Ze [ A P TR G 5 vk 5
ER, o, HI R ERUTE pH (HRARSEINE.
Wik, B4t 20 CHl4. 1 h Z4k. pH=12. 0.05 mol/L



541

FE M Pr-Zr B AR IR ) 6 S LA PE BERT ST - 893 -

(0.1, 0.05 mol/L) [M4&A1T & 1k Pr-Zr 58 & [H %44 .
Bl 2 5T Pr-Zr 560 B I AR o 2 A

1 0 IR Pr-Zr [ 44 5 i 2 OR0 ok RST .
MR AT LU e, T A I A 1 it i 2 303 /N T 4l
PreOqq, B ¥ 14 & 2R T @4, 10 i T i 1)
RN Ze™ (0.072 nm)HE N SAL S A% (Pr*t 0.085
nm) T80 I3 Ab, [ AR 9 R R STtz /) T 26 PreOyy s
BN B RSHBRAE TR B IRK LR T, A
T 3800 5 R TG o 534k, Bl BRI B IR BRI
D AN 1 | G S K 7 S D M RN DAL SRS
HHF.
2.2 EJRTEREFNG B B RE TR

hy ik — S5 ¢ I [ v AR N AR LA R A L)
MG, R T Hy-TPR Al O,-TPD T-BriEAT AL .

Kl 3a WoRAFEKMFA Pr-zr E5EMAYIN
Ho-TPR &3 o Bl e BT FF 5 ] LA 52 3] 3 AN Ik J b
(rl. r2. r3), XU Pr-Zr 858 HE Rt
FEhAF e Z Rih a2 CRY RO . SCHR[3]% i
PreOqq 5 i 2 1 Uil &2 43 0 A 420, 470,
570 'C, T ZrO, HARTETEA 43, Prik Pr-Zr H&4%
WA 5 PreOy N AHIRI ¥V i o B A [ %
A B IR T (B#<2#<1#<TH<SH#), KU (1) i WU 5 )
Tl (G O RS, s A A I L A T i 1) 0 s P
Ty ANHERIE, 585 BRI S (84, 94, 10#),
B BEROAR L (0 A, r2 BT r3 R b A b 0,

e
\)Solid solution
0.05 ) Q Preou
Kl 2 Pr-Zr 8-& %401 -G B iR i 7 P A

Fig.2 Process map for the development of PZ
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Table 1 Lattice constant and crystallite size of Pr-Zr
solid solution

Lattice constant Crystallite size of

Samples of PrgOn/nm PrsO11/nm
PreO11 0.5462 71.4
8# (0.1 mol/L) 0.5384 7.1
9# (0.2 mol/L) 0.5395 8.9
10# (0.05 mol/L) 0.5369 9.4
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Fig.3 H»-TPR (a) and fitting profiles (b) of PZ under different

preparation conditions
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Table 2 TPR derived hydrogen consumptions and temper-
ature of different peaks for the samples

H, consumption/u mol g*  Peak temperatures/‘C

Samples
r2 r3 rl r2 r3
1# 109 309 246 418 485 539
Kl 258 233 175 465 511 543
S5# 65 326 137 434 500 539
8t 147 389 173 414 495 542
10# 199 285 316 431 486 535
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Fig.4 O»-TPD profiles of PZ under different preparation conditions
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Synthesis, Characterization and Oxidation Activity of Pr-Zr Oxide Solid Solution

Du Yunpeng, Wei Yonggang, Wang Hua, Li Kongzhai, Zhu Xing
(Engineering Research Center of Metallurgical Energy Conservation and Emission Reduction, Ministry of Education,

Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The Pr-Zr complex oxides were prepared by coprecipitation and the effects of the synthesis conditions on the formation of
perfect solid solution were investigated. The catalytic performance of methane partial oxidation supported on the prepared samples was
also studied. The Pr-Zr perfect solid solution could be synthesized under the conditions of precipitation temperature 20 <€, precipitation
pH 12 and calcination temperature 800 <€ through Pr(NO3); 6H,0 and Zr(NOs3)s. The formation of solid solution could improve oxidative
activity of the Pr-Zr due to the high oxygen mobility.

Key words: Pr-Zr solid solution; preparation conditions; oxygen carrier; partial oxidation of methane
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