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Abstract:

impregnation method, respectively. The NO, storage capacities (NSC) of the samples were investigated. The fluo-

The support BaAl,0,-AL,O; and the catalysts Pt/BaAl,0,-Al,05; were prepared by co-precipitation and

rescence-XAFS technique was employed to characterize the fine structures of the small amount of platinum. The

results show that after calcination in air, the platinum mainly exists as chloride, and the rest is in the form of
oxychloride, however, after reduction by H,, the most platinum species transform into highly dispersed metallic
crystallite (2~3 nm) with a very small residual amount of chloride. After aging treatment, a small part of platinum
in the reduced sample is oxidized into oxide. Combined with the results of the NO, storage capacities, it is indi-

while the
The growth of Pt crystallite size and the

cated that for NO, storage, highly dispersed metallic platinum crystallites are the most active phase,
chloride species of platinum have much weaker effect on NO, storage.

partial oxidation of metallic Pt are the main reasons for the decrease of NO, storage capacity of the aged sample.

Key words: Pt/BaAl,0,-AL,O; catalyst; NO, storage; XAFS

Kiti & Ffi 38185 4% (lean-burn) & s AL 14 4 ) 4 H Al
IRIEFL H A%, BRI R A i A AR
(NO)EZIARELZ . NO, i fE i R B AR B o & i B
N AT S 52—, BT, X PU/BaAl0,-AlLO,
R F h NO, it 175 18 I AL ] A BiF 5 A 2041 (B X%
A 2 P S A RO 235 F B LS PR RE YOG R 9T
B X EEIEH T P& (0. 1wt%~0.5wt%) A AR,
O3 IR B v, (A T vk A2 BIAR KRR

Weks H 19 :2005-06-22, Y& ek H 1 . 2005-09-06.,

A SR AL U0 vE -1 i 2 AR BA B TR T
TR IAES E PE Y NO, fiff £7 18 5 i Ak 57 PUBaALO.-
ALO,, I 5 X-5 4 WOORS 40 45 14 75 15 (Fluores-
cence-XAFS, & Il B} limit of detection(LOD)) ] % |
250.5 mg- g YR FEPR A 1 PYBaALO,-ALO, 1L 7
HPE )R M 2SS OO0 A A5 R AT T TR A R
i, BRIV T P RIAEAE RS 554 Ak 70 6 77 1 B 1 ¢

) 5% T A % T00 3 4 (N0.20040056028) K HE 1T 1148 B2 3 43 (No.05 Y FIMJC09700) Fll K HE K 2 “985 % 5 IR X4 AT it & " e By H

IR AN, E-mail :mengm@tju.edu.cn; Tel :022-27892275
Bl W38 % 03 HR BT 1) PR AR AL



%52 i

W14 526 XAFS FRAE PUBaALO,-ALO, i Ak 77 H i) i 1) . 299 .

1 EBHS

11 HRHEE

SR T -3 ot 12 o A A PR 25.500 g 1Y
AL(NO,);-9H,0 1 2.218 g Ba(NO3), (ny:ny,=8) 18 A b2
B, A 200 mL ZE K, B R A KB W, Z )5
B LIRS 150 mL . 1.4 mol - L™ AY(NH,),CO; /K%
WORG A BIU0UE b, ok, TS, T 800
CHEBE 2 h, #1153 BaALO,ALO, 2k . Bk ik 22
5t T HoPtCle- 6H,0 /KW, 8 BR i, B 1,500 C
2GR 2 h 15 B E AR IR T 450
CARRIE 1 h J5 1320 JFEARE S B AR
300 Cifi shzs LM B 2 h, BIASAH R 1) & 1
i BRAR L EARA . IR LA RE S A AR
BA .PBA-ox .PBA-fr fil PBA-ag, A fh H 41 5 5>
Pt/#EAK=0.5%(JFi & Lt) .,

1.2 NO,fiE=E=ME(NSC)

TE B2 s i AL B I g LA T, BERR A 1
mL, %53 30 000 h™', B i Se 78 500 CHIm i A <R
1 h, BEEZE 200 Cli, fHIERWK NO,, H+ NO
0.065% (&%, FIH),NO, 0.015% ,0, 1.4% ,N,
SO, LW R A NO, v R R A R) B AR 4k
TSRS 4428 23.3 min, NO, ¥ B 2R AL 5040 B L
#8840 T Ak A K A A AR A B AL
E
1.3 X-5F & R 5 40 25 #  =E (XAFS)

EXAFS 20 78 Ik 5[] 20 0 559 256 & ) TWIB St
R F ) XAFS L9 k17, A3 FRE s ~2.2
GeV, VXL 80 mA . SR Si(111) XL i A 47
PET RS AR R B, R 30% 1 R
DA B3 e U U I 52 e, SR FH A = s it 1
Pt Lyils X-S2emg iion . R 3 S A58 =00 7 A ke 119
XS R W3 B B R i B X5 4 i i il £k
(ux-E) #7550 u, A E — k SRS,
135 EXAFS PR x(k), &8 k> IAUE 15 By (k) PR &L,
h BEAR Fourier 28 48 (1) 1 FE 05 | X K2y (k) I 7 bR 4K
w(k), (k)L Hanning pR &R AR B o8 00 45 F
X, HJFZ Fourier 284045 2| Pt Lyils (4% [m) 4544 pR
#(Radial Structure Function, RSF), %52 %) 2K HL
K AR RERULA % TR0 3R S 1) SCHRD
1.4 EHBFRRMETEM)

e k3138 5 T B8R (Field Emission Gun
Transmission Electron Microscopy) F WLEZEHE i 11T 31

FURL T K/ A28 955 PHILIPS TECNAI G2 F20,
JEE B R R 200 KV, A S S IS B VR AR OB
Wb S R A R TN AE R R AT R
CRAEE S+ T5 1

2 #R5H

2.1 #&3 NO, KfiE F 1 8E(NSC)

B NO, ffF s I 1 s, tha 1 8
AH, 2l 354K Ba-Al-O X NO, EA — & M,
IMA St & )8 PrE, AALAHRE S PBA-ox X NO, #fi#
PR AT T 3G AFUIE R K 0 BH S i P 4 R A
FHIFAI R 5 A SR JEASHE i PBA-fr Fl1 PBA-ag (1)
fiti A7 1t 35 18K PBA-fr A 6% 77 12 29 4 PBA-ox ¥
1.7 1%, B ACKE 5 PBA-ag 19 it £7 1 BE W AR 537 & A
fi, BEAE R TR T 20 10% ., 2044 R 4 [R) 4% 14 i
7, H 2 800 Crif R ba kb B8 | ik 7 B RA77E S
FEME A S A A A ), DR A A R 25 S e 4
HFESL PR IRAS I 25 B2 3R BT, S0 U
DL 5 3R A B AR R, X A i 1) ol
() FAE R AF I R b

F1 200 CHE S NO, M AEFE

Table 1 Total NO, storage capacity (NSC) of
the samples
Sample NO, storage capacity / (wmol -g™)
BA 146
PBA-ox 159
PBA-fr 271
PBA-ag 244
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Table 2 Thermodynamic calculation results of the reaction between oxygen and platinum chlorides under 1 bar

Reaction equation

Reaction temperature / °C

AG / (kJ-mol™)

PtCL(s) + Ox(g) — PtO(s) + 2Cl(g)

PLCLL(s) + Ox(g) — PLOs) + Cly(g)

PICLL(s) + 1/204(g) — PLO(s) + Clyg)

25 82.8
1 000 85.1
25 12.4
1 000 136.4
25 48.3

1 000 100.5
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Table 3 Thermodynamic calculation results of the reaction between hydrogen and platinum chlorides

or oxides under 1 bar

Reaction equation

Reaction temperature / C

AG / (kJ -mol™)

PLCL(s) + 2H(g) — Pi(s) + 4HCl(g)

PLCL(s) + Ha(g) — Pi(s) + 2HCl(g)

PtOy(s) + 2H,(g) — Pi(s) + 2H,0(g)

PtO(s) + Hy(g) — Pt(s) + H,0(g)

25 -217.5
450 -314.1
25 -97.3
450 -119.9
25 -376.3
450 -408.5
25 -183.6
450 -198.4

F4 HFmPtL AR EXAFS BIE &R
Table 4 EXAFS fitting results of Pt L ; edges of the samples

Sample Shell R /nm CN Ac? x 10° / nm?
Pt metal” Pt-Pt 0.278 12.0

PBA-fr Pt-Pt 0.275 6.9 39
PBA-ag Pt-Pt 0.274 7.8 25

* The parameters of Pt metal are taken from reference!’.
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