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Abstract : The NO oxidation process has been applied to improve a removal efficiency of NO included in exhaust gas. In this
study, to produce a dry oxidant for the NO oxidation process, the catalytic HO, decomposition method was proposed. A variety
of the heterogeneous solid-acidic Mn-based catalysts were prepared for the catalytic H O, decomposition and the effect of their
physico-chemical properties on the catalytic H,O, decomposition were investigated. The results of this study showed that the
acidic sites of the Mn-based catalysts has an influence on the catalytic H-O» decomposition. The Mn-based catalyst having the
abundant acidic sites within the wide temperature range in NH3-TPD shows the best performance for the catalytic H,O. decom-
position. Therefore, the NO oxidation efficiency, using the dry oxidant produced by the H,O, decomposition over the Mn-based
catalyst having the abundant acidic properties under the wide temperature range, was higher than the others. As a remarkable
result, the best performances in the catalytic H,O, decomposition and NO oxidation was shown when the Mn-based Fe;Os

support catalyst containing K component was used for the catalytic H>O, decomposition.
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| Mixing in distilled water |

| Addition of NH,0H (pH=9-10) |

| Aging at 80 °C for 4 h |

| Drying at 110 °C for 24 h |

| Calcination at 700 °C for 4 h |

Figure 1. Preparation of Mn-Al,Os catalysts.

Fe203 T 1 KMnO4

Distilled water

Addition of NH,OH (Ph 9~10)

Aging at 80 °C for 4 h

Drying at 110 °C overnight

Calcination at 700 °C for 4 h

Figure 2. Preparation of K-Mn/Fe,O; catalysts.
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Figure 3. Schematic diagram of the experimental setup for catalytic
H,0, decomposition and NO oxidation.
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Table 1. Basic composition in the gas bomb

Reactant gas Composition

NO 1,000 ppm

Balance gas : N»
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Table 2. Basic reaction conditions for the catalytic H,O, decom-
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Table 4. EDX analysis of the various catalysts for the catalytic

positon H,0, decomposition
Factors Values Content (at.%)
Temperature 150 C K-Mn/Fe,0; Mn/AlO; ZrO,
Element
Space velocity 36,000 cm’/g-cat.*h 30 70 10 30 70 - | sulfated
Input NO concentration 1,000 ppm wtYe | wi%o | wt% | wt% | wt%
Na - -
Al - 16.5 | 13.2 | 10.1
Table 3. Basic operation conditions of G.C Mn 53 11071 35 | 72 | 135
Conditions Values Fe 173 | 103 -
Column material and length Hysep Q (20 ft) K 3.6 8.1
0.D. 1/8 inch 7r 25.9 26.1
Carrier gas, flow rate He, 30 cm’/min 0 738 | 70 53 | 654 | 53 | 731 | 73.9
Column oven temperature 40-110 C
Injector temperature 110 C
Detector temperature 110 C K-Mn/Fe,0,
_______ 10 wt% Mn/AL O,
— o 30 wt% Mn/AlO,

(gas chromatograph, DS science, Korea)ol] 22}l o2 oA A]
#A 5 minvpe} F=YAF o =N HYEFsh G.CE NO o
NOE £43}7] 9l8}te] Hayesep Q7F %1% SUS Ao &
gjko] ARgE gl en, AAIgE G.Cofl thgt =712 Table 3
of YepSict 94 AaE 7] Y%k NO H3H&(NO con-
version, %)-> Thit o] kg /52 NO % NO, 5 714

5o g 4 (o] Aoz Ak

H,0, decomposition efficiency (%) =

[H202]in - [H202]out
[H202]in

x 100 (©6)

[No]in - [NO] out
[NOJia

No conversion (%) = x 100 @)

3. Znt W o
31. =20 EMEM

Table 4= H,O, E3|& ¢3}o] A|ZEH K-Mn/Fe,O3;, K-Mn/
ALO;, M/ALOs, ZrO, FliE0] AU FAAEED o|&Y
Fere A1) 9% EDX A tolth XA 2l FesOsel
°F 30 9 70 wi% PFol] HFshe Kok Mn Aol GAe
K-Mn/Fe;O; &ull Aloll&= Mn AEo| z}ZF 537} 10.7 at.%,
Fe A&0] 17.37} 10.3 at.%, K AdEo] oF 3.6 4 8.1 at.% =
EATLS & 4 ek ALOs AXA ] 212 10, 30, 0 it
YA M/ALO; Zri ol Mn o] Aol F7ha4:
E Z}7+9] skeFo] 3.5, 7.2 W 13.5 at%we o2 ZVl5t4 T &

Aol ©J3k A ool WE 20,9 SO/Zi0; Fh 9
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S HEe ERAEE BPotn 1 gl wje 2ol 7
294 e oz Ar¥h

ZrO

2

Intensity (A.U.)

100 200 300 400 500 600 700
Temperature ("C)
Figure 4. Acidic properties of the various catalysts by NH3;-TPD.

Table 5. Acidic properties of the various catalysts by NH3-TPD

Peak Max. Temp. Quantity
No. 9 (mmol/g)
1 217.7 0.066
2 297.3 0.372
3 3555 0.212
K-Mn/Fe,0;3 4 399.3 0.062
5 452.7 0.225
6 689.9 0.109
7 762.9 1.337
10 wt% 1 294 0.889
Mn/ALO; 1 278.9 0.271
30 wt%
2 771.6 0.245
Zr0; 1 293.5 0.138

A NH; Gl cf$ohis 47e) 2 Lol wret
a}5He NH, 2ol sgshis 419 1) o]
2 ekt 4 glow, ol
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10 wt% Mn/ALO; <30 wt% Mn/ALOs < K-Mn/Fe,0;2] A 7]
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Figure 5. XRD analysis of the various catalysts.
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Figure 6. XRD analysis of the various catalysts. (A: ALO3, B: 10
wt% Mn/ALOs, C: 30 wt% Mn/ALO:3).
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Figure 7. XRD analysis of the various catalysts (A: ZrO», B: S04/
Zr0y).
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Figure 8. XPS analysis of Fe;O3 & K-Mn/ Fe,0s catalysts.
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Figure 9. XPS analysis of 10 wt% Mn/Al,Os catalysts.
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Figure 10. XPS analysis of 70 wt% Mn/ALO; catalysts.
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Figure 13. Effect of the various catalysts on NO oxidation.
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