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Abstract The performance of NO, oxidation-storage and desorption over Mn/Ba/Al,O; catalyst were investigated at
different temperatures. The catalysts were prepared by equal volume impregnation method and characterized by XRD
and TPD. The results showed that Mn/Ba/Al,O; catalyst had high catalytic activity for NO oxidation and large NO,
storage capacity. BaMnO; was the major active component. Mn could catalyze the oxidation of NO, having certain NO,
storage capacity. Ba was the major storage component, NO, were stored with the formation of the nitrate that can be
decomposed between 300~600 C to release NO,. When Mn/Ba/Al,O; was aged at 800 C for 6 h, both the catalylic
activity for NO oxidation and the NO, storage capacity were slightly decreased. The catalylic activity for NO oxidation
and the NO, storage capacity were hardly affected by low concentration SO, However, higher concentration SO,
decreased the catalylic activity for NO oxidation and the NO, storage capacity, leading to deactivation of the catalyst.
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Fig.1 XRD patterns of catalysts
1:y-ALOs, 2: Mn,O;, 3:BaMnO;, 4:BaAlLO,; (a) SMn/ALO;,
(b) 5Mn/15Ba/Al,0s, (c) 5SMnl15Ba/Al,04(800);
5Mn and 15Ba represent the mass ratios of Mn and Ba in the
catalysts are 5% and 15%, respectively; 800 means the aged
temperature(C)
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Table 1 NO, storage capacity, breakthrough time, and molar
ratio of NO, and NO, over different catalysts at 350 ‘C

Catalyst I(\LSISO(INgQK)) tar /8 n (ﬁg‘?z() éb )
5Mn/ALO, 117.2 80 52
5Mn/15Ba/Al,0, 3979 651 70
5Mn/15Ba/Al,0,(800) 236.1 275 54
1PY/15Ba/AlLO, 309.3 297 32

NSC:NO, storage capacity ; t5r: breakthrough time, defined as the time
when ¢y(NO,)/¢r(NO,)=10%, where ¢, and ¢y are volume fractions in
outlet gas and in feed gas; storing for 80 min.
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Fig.2 Change of NO, concentration with time in
outlet gas at different temperatures

gas:0.051% NO and 8.5% O, in Ny;
total flow rate: 900 mL+min™
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Table 2 NO, storage capacity, breakthrough time, molar ratio

of NO, and NO,, and desorption amount over 5Mn/
15Ba/AlL,0; at different temperatures

NSC(NO,) n(NOy)/ D(NO,)
T/C TENE tyr /s O
(mol-g”) n(NOY(%) (pmol-g)
250 367.2 393 29 368.1
300 404.9 659 55 385.5
350 397.9 651 70 398.8
400 346.0 611 54 289.5

D:desorption amount, storing for 80 min
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Fig.3 NO,-TPD profiles of 5Mn/15Ba/AlL,0;in N,

flow rate: 850 mL+min™
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gas: 0.051% NO and 8.5% O, in Ny;

total flow rate: 900 mL-min™
B Th v B R e, 80 min Bk FE 115
7] BF NO, 2 AH LAY [ F+ ¥ %, 80 min fiff /7 & Ny
236.1 pmol g™, n(NO,)/n(NO,) N 54%. EALFE 4L
BEERE ) NO, i fEPERE RN NO A bGP —
ERREE R, WK 5 F13R 1. XRD 25 1€MW, Zibf5
A BT R A T BaALO,, FIREfH NO, fiff £7 1 1

i/ AT AR RS, S ECREAL A NO, T 77 A
IR,

2.5 TwERE

AR SO, X 5Mn15Ba/ALO; #iEL 7] NO,
B A-HERE I SZ I AN 1] 6 s, AR 1Y SO, XHiEfk
FI) NO, fig A7 RE A B B2, 11 SO, AT 43
BofE T 100x107 B}, 2838 5 18] 45 56, %47 15 min J5,
H TR A0 NO, B ok, 30 B NO, & il
HEE &, NO, A7 = FRAIC. 251 SO, MR 50k
0. 25x10°.50x10°,100x107°,200x10° i}, %F 37 i 7]

600 L 10°0(S0)
1) =——25
2 - =50
500 b
i; <o - 100
o 400f o TrT20
<
< 300F
=
200
100 ..
0 Ly
0 5

t / min
E 6 & SO0, 350 CTHHA NO, & =RaatEA (L
Fig.6 Change of NO,concentration with time in outlet
gas at 350 °C
gas: 0.051% NO and 8.5% O, in Ny; total flow rate: 900
mL-min™
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Fig.7 Change of NO, and SO, concentration with
time in outlet gas at 350 °C
gas: 0.051% NO , 8.5% O and 200 x107° SO, in Ny;
total flow rate: 900 mL-min™
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