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NOx Sorage Performance of Pt/ Mg Al-O Catalyst

CHENG Hao, CHEN Guangwen ~, WANG Shudong, WU Diyong, ZHANG Yin, L1 Henggiang
(Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Absgtract : A seriesof Pt/ Mg-Al-O catayst samples with different Mg/ Al molar ratios were prepared by copre-
cipitation followed by impregnation, and the catalyst samples were characterized by XRD and TPD. The efects
of reaction conditionson NO, storage over the support and the catalyst were studied. The results showed that
NO, storage was more preferable to NO storage. Pt could catalyze the oxidation of NO, resulting in much higher
NOy storage capacity. The NOy storage capacity at saturation increased with the increase of Mg/ Al molar ratio
at 350 , there wasan interaction between Mg and Al , and the addition of Al,O3; was advantageous to the stor-
age of NO,. The promoting effect of Al,Os was more pronounced at low temperature (<300 ). The catayst
with n(Mg)/ n(Al) =3 possessed good performance for NO, storage in the range from 150 to 400  and had a
maxi mum at 300
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Table1 Hfect of reaction feed on NO, storage over Mg-Al-O(1)
and Pt/ Mg-Al-O(1) at 350

A (NO,)/ {4 mol/ g)

Feed
MgAI-O(1) Pt/ MgA-FO(1)
0. 055 %NO-8 %05 N> 7 406
0. 055 %NOs8 %05 N> 520 534

A %orage amount

The number in parentheses &ter the sample is n(Mg)/ n(Al)
vaue, and the same below.

2 MgAFO(1)
NO, NO
, NO>
NO. NO

Pt/ MgAFO(1) NO,

3NO, + MgO—— Mg(NOs) » + NO
Pt/ MgA-FO(1) NO MgAI-O (1)

@ (NO)/ 10™ or p(NOy) / 10*

2 NO NO,  NO

Fg2 NO,and NO concentration in outlet gas during storage
process over Mg-Al-O(1) and Pt/ Mg-Al-O(1)
(1) MgAI-FO(1) , NOz; (2) Pt/ MgAI-FO(1) , NOg;
(3) Mg-AIFO(1) , NO; (4) Pt/ MgAI-FO(1) , NO
(Feed 0. 055 %NO#8 %07 N, bdance,8 =350 )

NO , Pt/ Mg-AI-O(1) NO
NO;
NO2 , NO
, NO .
3  MgAFO(1) Pt/ MgAFO(1) NO
TPD , NO NO,
) NO NO;
. MgAI-FO(1) NO 141
560 ,NO: 157 515 ; Pt/
MgAIFO (1) NO 143 456
NO. 152 405 . Pt
NO NO:
, . NOy
NO
; NOx
[10] Pt
Pt/ Mg-AI-O(1)
NO NO:
38.1%, MgAI-O (1) 30. 4 %.
Pt
3(c) Pt/ MgAFO(1) 350
NO , TPD 250 550
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Table 2 NO | storage amount and breakthrough time T
of different catdys samples at 350 100 s
Sample w(Mgo)/ % A(NO,/ mol/g)  tgi/s ¥
Pt/ Al,03(0) 0.0 61 20 0 . . TR PP
Pt/ Mg-A-O(1/ 3) 20.9 244 70 0 20 40 60 80 100
w(MgO)/ %
Pt/ Mg-Al-O(1/ 2) 28.3 305 75
Pt/ MgrA-O(1) 4.1 406 240 4 NO,
Pt/ MgA-O(2) 61.3 469 420 Fig4 Comparion between the cdculated vaue and the measured
P/ MgA-O(3) 70.3 505 540 value of amount of NO, stored at saturation
Pt/ MgO( ) 100.0 475 590

Feed 0. 055 %NO-8 %0, N, baance
tgt— Breakthrough time, defined as the time when @
(NO,/® (NOy) =10%, where g and @ are volume frac-

tionsin outlet gas and in feed repectivey

(1) Measured, (2) Cdculated

2.4 NOy

3 , 150 300 Pt/ Mg-Al-
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Table 3 Hfectsof temperature on NO, storage amount , breakthrough time and NO converson over different catays samples
8/ Pt/ MgA-O(3) Pt/ MgO ()
A (NOy/ (4 mol/ g) tg7/ S X(NO)/ % A (NO,)/ {4 mol/ g) tg7/ S X(NO)/ %
150 390 305 5 196 50 2
200 411 380 11 251 220 8
250 559 480 41 334 260 20
300 591 620 73 388 340 42
350 505 540 68 475 590 62
400 339 385 53 349 430 50
Feed 0. 055 %NO-8 %0, N, baance
0(3) NO Pt/ MgO NO ; MgO  AlOs
NO ,Mg'A| ,A|203
NO, : Pt/ . NO, NO MgO Pt
MgAI-FO(3) NO Pt/Mg0 NO NO NO2, NOx
(350 400 ) ,Pt/MgO
Pt/ Mg-AIFO (3) . Pt/ Mg-Al-O
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