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Effect of Fe Addition on Hydrogen Rich NSR Kinetics over
Pt/Co/Ba/Al,O; Catalyst
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*Waste Energy Research Center, Korea Institute of Energy Research

Abstract >> Thermal aging effect on NSR kinetics was studied over Pt/Co/Fe/Ba/AL,Os catalyst. The amount of
NOx uptake over Pt/Co/Ba/ALO; calcined at 400°C increased with increasing NSR temperature from 200C to
400°C, where amount of NOx uptake is the highest at 400°C with mol ratio of NOy/Ba = 0.5. Thereafter, the
amount of NOy uptake at 400C decreased with the higher calcination temperature, where Pt/Co/Ba/AlOs catalyst
calcined at 700C showed an amount of NOy uptake with the mol ratio of NO,/Ba=0.062.

Result of XRD and NSR showed that Fe addition into Pt/Co/Ba/Al,O; suppressed sintering of Pt crystallites and
make NOyx uptake larger, compared to no addition of Fe into Pt/Co/Ba/ALO; catalyst. From BET result, it was
found that the change of specific surface area was relatively small by the thermal aging process. Therefore, it
was found that the sintering of Pt crystallites caused the decrease of NOy uptake during NSR reaction and Fe
played a role to suppress the sintering process of Pt crystallites caused by thermal aging.

Key words : Fe(H), NO(ZAAFSHE), Sintering(4~7), Thermal aging(&3}) NSR(INOx %4 &3}
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Table 1 Reaction Condition of NSR Experiment

Lean Condition | Rich Condition
Temperature (C) 250, 400 250, 400
Flow rate (ml/min) 250 30
Space Velocity (Hr') 225,000 26,500
NO (ppm) 1,200
SO« (ppm) 60
02 (%) 8
CO (%) 11.97
Hy (%) 7376
COz (%) 8.23
CHy (%) 3.46
CHy (%) 1.79

< AL HEAl= AldrichARe] Ba(NOs).xH:0,
Co(NO;)-6H,0, Fe(NO;3);:9H,0, PM research A}9]
Pt(NH;3);(NO3)s & AR-5HIEE, v-Aluminao] BaO7}
30%9] AHHle BAEEE Ba AFAIE A7
3 400 CAHERE 3A17F 243} 30%BaO/ALO:;E
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Fig. 1 Schematic experimental apparatus
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Fig. 2 Effect of NSR reaction temperature over 3%P/2%Co/BaO/Al.Oz
calcined at 400°C
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Fig. 3 Effect of NSR reaction temperature over 3%Pt2%Co/
10%Fe/BaO/Al,Os calcined at 400°C
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Table 2 Effect of Promoter on NSR Kinetics over BaO/
Al;O5

)| @) | @ | (O Ba mole)
3 2 - 200 -
3 ) _ 250 0.046
3 D R 300 0.08
3 D R 350 0.19
3 D B 400 0.41
30%Ba0/
AlLO;
3 2 10 200 -
3 2 10 250 -
3] 2 |10 300 0.07
3] 2 |10 350 0.14
3 2 [ 10 400 0.50
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Fig. 4 NSR at 400°C of 3%Pt/2%Co/BaO/Al;O; calcined over
400°C
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Fig. 6 Effect of iron amount on NSR at 400°C over 3%Pt/
2%Co/10%Fe/BaO/Al;Os calcined at 700°C
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Table 3 Effect of iron amount on NSR over thermally aged
3%Pt/2%Co/10%Fe/BaO/Al,O3

Pt | Co | Fe |Calci. Temp. I‘O]\%X“r‘:;‘:j
%) | (%) | () (C) Ba mole)
3| 2 | - 700 0.062
3| 2 700 0.070
3 2 | 5 700 0.081
30 2 |10 700 024
3| 2 | - 400 0.405
30%Ba0r | 3 | 2 | - 500 0.287
ALO, | 3| 2 | - 600 0.26
3| 2 | - 700 0.062
30 2 | 10 400 0.50
30 2 | 10 500 027
30 2 | 10 600 029
30 2 | 10 700 024
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Fig. 7 XRD result of 3%Pt/2%Co/BaO/Al,0; thermally aged at
: @)500°C b)600°C c)700°C d)850°C
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Table 4 Effect of calcination temperature on surface area of
3%Pt/2%Co/10%Fe/BaO/Al,O3

Calcination Temperature (C) Surface area (mz/g)
400 117.1
500 116.9
600 106.1
700 99.1
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