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Methane Combustion over PdO Crystallite Manipulated by
Support Template

HU, Yu-Xiang CAl, Fan FANG, Rong-Qian LI, Chang-You YANG, Le-Fu*
(State Key Laboratory for Physical Chemistry of Solid Surface, Institute of Physical Chemistry,
Chemistry Department, Xiamen University, Xiamen 361005)

Abstract A comparative investigation on the thermochemical and catalytic properties of palladium oxide
crystallite supported on monoclinic or tetragonal-doped zirconia, demonstrated that by sharing the interfacial
atoms with monoclinic zirconia, PdO crystallite aggregates at the aid of this epitaxy on the support template
to acquire better dispersion. Moreover, tracking the heating-cooling cycles in air atmosphere, DTG analysis
illustrated that the crystallized PdO gradually transforms into the epitaxial PdO species on the monoclinic
zirconia and the improved mobility of oxygen in lattices promotes the oxidative regeneration of PdO at high
temperature thereby. Combining the above two superiorities on aggregation forms of PdO, the template of
monoclinic zirconia inhibits the high temperature deactivation of catalysts for methane combustion, mean-
while, increases the stability of combustion reaction and the sustainability of catalysts. However, the doping
of tetragonal zirconia into monoclinic support muffles those advantages prominently.

Keywords catalytic combustion; palladium catalyst; epitaxy; thermal analysis

G HEALIRPE S — T RE . ok, PRI RESEA T
BRI Eh AT

A
B0 DL A 3 7R A A AL

W

;
FIRPURELIEIAP, BRI

* E-mail: Ifyang@xmu. edu. cn
Received May 12, 2004; revised October 10, 2004; accepted November 28, 2004.
) % FE BT 97 T A R R (No. G1999022400) 5 [H 5% [ 4R 23 4x(No. 20203014) % B H .

w L WEFTARN, AR R AL oy 75 R R AR Y A X T4
I FE e i P R A TS i, i i 2 e A
AR FA AL 53 AR BEAT AT, sy et i
AL AL PE RE I A & A2, A SCEI X PO 7EA ]
AR B ) S A S B (0 Al S R R AL T P 4T



474 %

Eibd Vol. 63, 2005

PRAPERITSY, BE MR S AN XS PAO 5 PEAT fiE AL
FRGERA IR B N IR RRUE P9 i 52 P8 PR R
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1.1 HARFEE TR &

FARE ZrO, BRI £ EIRAHE T 1) ZrO(NO,), #
WPk EKE pH=10, 4kEiHE%4k 48 h, fhijE,
110 ‘CHET 5T 850 “CHike 5 h.

VU5 ZrO, BARII B4 i 414 ¥ ZrO(NOs),
WA 80 C, HLHE FIIAWKEZIK 25 mL, FHEE
120 °C, [Hlyi 48 h J&5, E#udyg, 110 CH+ /5T 850
CTHFE5h.

HEALFI B R AR SR Zro, ik LLE
1) PA(NOs), WHHUHEME, HiFES)E4 110 CH4: 10
h, FREZSS LA 800 CHEHE S h RIHIAFAEAL T, HTH Rk
SRR Pd HE 543754 0.5 wt, 1.0 wt%, 3.0 wt%.
1.2 {EAFIREMNRE S0

FEG A M7 Rigaku Rotaflex D/Max-C 4%
B X SR R AT EHEAT. M4 Cu Ka B 5
(A=0.15406 nm), fis=ifgy, HHE 40 kv, EHIR
30 mA, WIAACR FHIELLHE T X, FIRGESE 6 (°)/min.

CO fikhmie B2l 52 4 RAR A 2 B 0.1 g fiEfk
#1400 °CF H,if 5 20 min Ji, He W3 2 h &%, L
He 8 <EA CO sE ke (0.5 mL X5 vol%), HH ik
T ARAR AL, 4% [CO/Psyrmace] =1 PRI B U1 HE LUK AT
S AL 5 4 SR AT 1) 3 TR

SKH] TriStar3000 7Y Lt LAl e 4, &A%
TR BRHZ1S BET R AH.
1.3 EFIEMERNE

HEAL SN AE ] 5 R A 08 S N AR RN AEAT, AL
(d,=0.25~0.45 mm)H >k 0.05 g. H A [ s 2E AL
SVEPR A g, LT i AR Z R AR 1~2 mm.,
TR V(CH,) © V(0,) : V(Np)=2: 8 : 90,
T R AL V(CHY) & 7(0y) @ (Ny) & V(H,0)=
1.92:7.68:86.4 4, 45N 48000 mLeg 'sh ™. # /K
RN JRSH BT Shimadzu GC-14B S AH (0 1A A 2k
R o #, AR TAESPE: Hl 50 C, Ho 3K, 5 A&
TR RE, TCD KL FLIR 120 mA. ZEHEAT B R S Nty
PR S, AU Balzers Omnistar OMS200
T PYAR SN AE S o .
1.4 BEUFBRESHHAR

7 Netzsch STA 449 C [Al25#HT 1 BRIEE % 713K

2 A0 SR TR - B A i AR e R AR A, K
S AR, FHEIEZR: 20 °C/min, B 10 °C/min.

2 #FR5iTE

2.1 fERFURERLE

R XRD 5 2 Sw] i, il ik SR e 4 A,
SITEIAS R ZrOo 284K it 43l Sy AR 55 DY 7 — Pt
TRAARG . 5 AR (JCPDS  65-1022) LA A2 DY 75 41
(JCPDS 50-1089)F# i fi7 S W (AR 43 s B, R LA R 2
=

[(A11), X100% (1)

%tetragonal =

[7(112), + 7(112),, + 7(111),,]

I ONFFERTSHIE R o . VAR BIR A4 ZrO, Py
TIAH & EL 4 40%. MBET s 45 n 4n, DU J7 iR A%
WARLLRMBLUN 47.7 mg, KT HAUNEE 145 mPg
I LLZRTHRL. AHEFF CO ik ih il 45 514} Zro, 6t
B PAO AL 43 BRI K T- DU 7 TR A= ZrO, £k,
AL 1), XKW, [FI7E 800 CHBEIRE N, B2
TR ZrO,, AR A AR LUt THAF T PO
SIBUIASEAR, F0 T PO ShARIIES:, ANIM S 4 Hh 4 45
PO ¥ P 4173 1 B T 1) 15 43 1L

1 AFAHLR ZrO, Btk F A S
Table 1 Dispersion of palladium over zirconia supports with
different phasic composition
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Figure 1 DTG curves of Pd/ZrO, in heating periods

(a~c) monoclinic zirconia supported samples; (d~f) tetragonal doped zirconia supported samples heated at 20 ‘C/min to 1000 °C in air. 1~8: the ordinal numbers

of temperature heating-cooling cycles
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Figure 2 DTG curves of Pd/ZrO, in cooling periods

(a) monoclinic zirconia supported sample; (b) tetragonal doped zirconia sup-
ported sample cooled down at 10 ‘C/min from 1000 C in air. 1~8: the

ordinal numbers of temperature heating-cooling cycles
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Figure 3 Temperature dependence of methane conversion in
cooling period over Pd/ZrO, catalysts preheated at 950 C
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Influence of Substituents on the Proper-
ties of Photoelectricity in 4-N,N-Diphenyl-
aminostilbene-like  Electroluminescent
Materials

CHEN, An-Shang; LI, Ya-Ming*; ZHANG,
Hua
Acta Chimica Sinica 2005, 63(6), 460
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HOMO level of compound is raised by electron-donor group (—OCH;), the oxidative
onset potentials and the ionization potentials are decreased, while LUMO level is low-
ered by the electron-acceptor group (—CIl), the oxidative onset potentials and electron
affinities are increased. The band gap of the molecules is decreased in both cases, re-
sulting in the red shift of UV-vis and photoluminescent spectra.

Study on ECP Basis Sets for Calculating
Nonlinear Optical Properties of Transition
Metal Systems

LIU, Cai-Ping; WU, Ke-Chen*; HONG,
Tao; MANG, Chao-Yong; ZHANG, Ming-
Xin; WEIL, Yong-Qin; ZHOU, Zhang-Feng;
ZHUANG, Bo-Tao

Acta Chimica Sinica 2005, 63(6), 465
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Deviations between

computed and
experimental f values of compound 1.
ECP basis A: Lanl2dz; B:
Hay-Wadt MB (n+1); C: Hay-Wadt
VDZ (n+1); D: SBKIC VDZ; E:
Stuttgart RSC 1997, F: MHF; G:
CRENBL; H: CRENBS.

H—HF; ®—MP2; A—B3LYP

sets:

ECP basis set

The static first hyperpolarizabilities of four typical transition organometallic compounds
have been studied at HF, MP2 and DFT theoretical levels, by using various typical ECP
basis sets for transition metal elements. It was found that the basis set, MHF, could pro-
vide the smallest deviations between theoretical and experimental results.

Methane Combustion over PdO Crystal-
lite Manipulated by Support Template

HU, Yu-Xiang; CAI, Fan; FANG, Rong-
Qian; LI, Chang-You; YANG, Le-Fu*
Acta Chimica Sinica 2005, 63(6), 473
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PdO component epitaxially ag-
gregated on the monoclinic zir-
conia. This kind of PdO species
was apt to be regenerated after
undergoing the deactivation due
to decomposition at high tem-
perature. Relative DTG analysis
was  performed and  the
decomposition and re-oxidation
of PdO were investigated.

Preparation and Selective Permeation
Characterization of Molecularly Imprinted
Membranes with o-Vanillin as Template

LU, Chun-Yang; MA, Xiang-Xia; HE, Xi-
Wen®; Li, Wen-You; Chen, Lang-Xing
Acta Chimica Sinica 2005, 63(6), 479
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