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Abstract : In this study, the NO oxidation using dry oxidant produced by catalytic H,O,
conversion was conducted. It was shown that Mn-based Fe,Os; support catalyst has the best
performance in the catalytic H,O, conversion and its combined-NO oxidation. The reaction
characteristics of NO oxidation was investigated by the various operation conditions such as H,O,
amount, oxidation temperature and space velocity. As a results, the oxidation efficiency of NO
greatly depends on the oxidation reaction temperature, H,O, amount and space velocity. The
performance of NO oxidation was increased with increasing the oxidation temperature and H,O,
amount. Also, the performance of NO oxidation was decreased with increasing the space velocity.
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Table 1. Preparation of the Various Catalysts for the Catalytic H,O, Conversion

A B C D E
Catalyst 70 wt.% 10 wt.%
. . 2- 2
Mn/FezOg Ml’l/AIzO3 Mn/A1203 F€QO3 SO4 /ZI‘O
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Table 2. Basic Reaction Conditions

Factors Values

Temperature 40 - 200 C
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[H,0,]/[NO] ratio 1.0 - 35
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135 E9) 957 SuiE 9ol 1/2 inchgl cm¢l AgH|QlglA AHoln, veer 2 Aolslr]
2AHRIZAAE ZfHe] Wy ®ES7]oH(H,0, flote] f SlElE FEbSIGIT Sl E=
FYdF2 0.3 g/min), = 787 F4H F& HEE7] W&o dHX=di(thermo—couple, K type)
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Fig. 1. Schematic diagram of the experimental setup for the catalytic H,O, conversion and
NO oxidation.
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Fig. 2. Effect of the various catalysts on the
NO oxidation. (A: Mn/Fe,Os;, B: 70
wt.%  Mn/ALO;, C: 10 wt.%
Mn/AlL,Os, D: Fe,Os, E: 8042_/21‘02,

NO concentration : 1,000 ppm).
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Fig. 3. Effect of the various catalysts on the
NO oxidation. (A: Mn/Fe,Os, B: 70
wt.%  Mn/ALOs;, C: 10 wt%
Mn/AlLOs, D: Fe,O;, E: 50427/21‘02,
NO concentration : 5,000 ppm).

NO Aggo] Febge & 4 ek $4 A1}
3A9 aAede A% olUT Aoz Hag
4 U FUse BA wsks U NO BE7H
1,000 ppmolld 5,000 ppmO& A5t uhat

- 103 -



Vol. 33, No. 1 (2016)

™,

NO zghgo] ta gt =
Aol AME o FRE AsksAolA
NO g fgo] 7M Z1l= Mn/Fe;O3
ZFrjglon, ojuf 4rekgAdela dojzl NO Hgh
&2 oF 100%°] =gskitt. 183l H,O, gk
SANA AR FE AFeEAgolAe] NO A
ﬁ;%% Mn/F€203 ~ 70 wt.% Mn/A1203 >>
10 wt.% MH/A1203 > F€203 > 80427/21‘02 %—
o] H& o2 YErdTh

& 4 At H0,

= g

rlo ol tlo

i

3.2, M4 72 H,0, TE A NO LE3H
AaA 2

Mn/Fe;O; ZujE o] gste] AHAFH 29
H,O, Sujdegt-golla dojzxl AAsA A4
/&gl 93 NO AEt-gEARS XAl
olfjgt I o2 NO 7|HE AH2lstr] 15+ AF
A TR H,O, A%Ege] o] NO 4tehg-g
EA4S ZAnh AtehgagollA A e]-ggfe] oF
1 L/min X2 oJstgen, A28z gedtof
il Ashg oAl AEm, AFAIZE Sol Ao
Hit FAlof 4tego] mR]= JFFS ZAKSHA
o H,0, A3ESA= 4Het-go] F355+&
NO 71419 = 9 skof ozt H,0, 35%°l
zAstt.

= FFl et 39 H,O, HEARHGEA
of wet BAE AXAMNIAE o] gste] Frhol|A
AA 7Hss AsHEA Aol F8gEl= NO 4t
HhS &&o] 7FF =4d Mn/Fe,O; SUiE A%
Sto] Toto] 4tekgA o] B2 E gEsto] BF
SEAS ARG Fig. 4= A7 SuiER9
mret 49 H,0, AR & doixl dAlirst
AE AteFs7gol mAF vizpAe}l FAlo] YTt
2N NO AREES ARG Aolt}, jR2:8
150 T2 Alofgt 7k, H,0, A3-374 AolA
H,O, 4%, &9 Sl ZZb 0.3 g/min,
0.5 goldtt. A8hed Et HESR T & 40-150
T2 WA 7kt FAHE TAF vj7tae] &
gt olo] =ItE NO sE+= 242 300
mL/min, 1,000 ppmo]ict. 4Fe54o] g%
of wat NO7} HgtsE: &&o] T2/ Yehge
o, Tg2L7t Aesdss Te4de NO Hes
o] EolAE 7124, oF 150 CoflA ¢F NO &
0] oF 100%°] =gatlt. E3t o] §hg 2
Lot Vs S ARYAEES NO9 w27t
AxF A FAlol F88EQ NO9 55+
Az 7 & 4 A ol w2 Ert 7t

H0, E0l| Aol s 4" AAATeA]

i

&

S

NO Atstel] #et 94 5

Fol wel NO ghgo] 27t SAe NO;
UE EG FUehs A2 Uehglon], ol

MLt 24 ANusHe s
91 NOO| 8hg-4e] 571s7] wieletn
[e)

l
At

-

A}

i

ek o e o
o

1000 r 100

r 8o

[ NO conversion
—O— NO concentration
—e— NO, concentration

600 r 60

400 4 k40

NO & NO, concentration (ppm)
NO Conversion (%)

Input 40 60 80 110 150

Temperature (°C)
Fig. 4. Effect of the oxidation temperature on
the NO oxidation.

1000 {9 NO conversion |
—0— NO i —

800

600 \

400

" \D\
o

0+ T T T T — 0
Input 0.045 0.076 0.15 0.22 03
Injection rate of H,0, (ml/min)

Fig. 5. Effect of the H;O; amount on the NO
oxidation.

N o
S 3

e
s
NO Conversion(%)

NO Concentration (ppm)

o
S

Fig. 55 NO & 9 #5o] dAsH A=
= Zhedl, AAEA Ad/EaES f1 HO,
ZuAZHS A A" FFEE HO, FUHOI
A=t HA H,O, FHuideRh-gA|AgofA
o] H,0, Hghtgo] tAstel= 2mxo] oF
150 Cged, olzigt H,0, Agtapgola A
H AAASHAIE o837 NO Askg Aoz oF
150 CE g2 2 AAste] A5ttt ol
g 1S S HO, FUFol o2 A ti47]
Al NO9| Hghgit AshghgolA F2 444
4 Qe NOyo A™gzs gklstaat stct =
gt H,O, FUF H3tE Qe AskgAolA et

- 104 -



Ae ot asel diet 24 Hstkz Al
Egho 2 4 NO Aste 9 NO, A9y} =
dstEe At @ 205 EEshud sl
At FFEE NO 7149 §3e oF 300

mL/min®|¢le™, k= 2f 1,000 ppmo| it

6 | —e— H,0, (s)/Total gas
@ H,0,/Total gas
—-w— Steam/Total gas 1000
5 1 —o— H,0, ()/NO gas
O H,0,/NO gas
> 4 | —v— Steam/NO gas 800 _
E 2
= S
2 ;] 600 =
s £
e 3
£, ] 400
. 200
(®) R
1 o
,,,,, T -
0 s 0
Input 0.045 0.076 0.15 0.22 0.3
Injection rate of H,0, (ml/min)
(a) Weight ratio
0.05 1200
—@— Mol s/ Total gas
@ mol,,,, / Total gas 1000
0.04 / Total gas
2 800 2
003 El
s
s 600 %
e
E E
= 0.02 E
= 400 3
5
] &
0.01
6 200
©
o (o
0.00 o 0
Input 0.045 0.076 0.15 0.22 0.3

Injection rate of H,0, (ml/min)

(b) Molar ratio

Fig. 6. Effect of the H,O, amount on the NO
conversion and design factor.
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Fig. 10. Effect of the space velocity on the

NO conversion and design factor.
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