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Selective Catalytic Reduction (SCR) of nitric oxide with ammonia is widely recognized the most prominent
techology to remove NOx. NMO catalyst has a great activity at low temperature below 200°C in SCR. how-
ever, in the presence of H,0, NOx removal efficiency significantly decreased. in present study, H,O inhibiting
effect was investigated in SCR of NOx and tungsten loaded NMO catalyst was studied NOx removal efficency
in the presence of H,O. As a result of SCR in the presence of water, H,O adsorbed at active site competitively
with NH; and it turned out that H,O effect as a inhibition. tungsten loaded NMO catalyst was increased NOx
removal efficency and it was high activity at 250~300°C. it was estimated that the application is possible with

the SCR catalyst.
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Table 1. Composition and physical properties of NMO
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(a) Chemical Analyses(wt.%)

Component Mn SiO, Al,04 Fe Ca0 MgO balance O, of Mn and Fe
wt. % 51.85 3.13 2.51 3.86 0.11 0.25 38.33
(b) Physical Properties
Mean particle size(mm) 0.359
Density(kg/m®) 3980
Pore volume(cm¥g) 0.0369 (5~30004)

Surface area(m?g)

20.0




AP o183 HeH SrhAANSoN il ST JF L ZFwhol) I3k Wb B 65

3
N2 bs
s[CF
= —
NO ;
2|| 1 3
NHS{ §
e [ ]
S =
==

1. Fixed bed reactor 5. Temperature controller
2. Electric heater 6. Data acquisition system
3. Pre-heater 7. Gas analyzer

4. Mass flow controller 8. Chiller

Fig. 1. Schematic diagram of a fixed bed reactor.

Table 2. Experimetal conditions in a fixed bed reactor

Particle size (um) 359
Temperature (°C) 150 - 300
NO, (ppm) 210
Inlet gas conc. NH; (ppm) 210
(N, balance) 0, (%) 3(10 ,15)
H,0 (%) 8
Space velocity (hr™) 60,000
Total flow (cc/min) 500
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Fig. 2. The effect of H,0 on NOX conversion and outlet
NO,, NH; over NMO s.v.=60,000 hr™l, NO=190,
NO,=20, H,0=8%, 0,=15%, NOyx/NH;=1.0.
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Fig. 3. The effect of H,O(on-off) on NOy conversion and
outlet NH; slip over NMO. s.v.=60,000 hrl,
NO=190, NO,=20, H,0=8%, 0,=15%, NOy/
NH;=1.0 at 180°C.
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Fig. 4. Decline of NO conversion with time after H,O
feed at 180°C. s.v.=60,000 hr™!, NO=190, NO,=
20, Hy,0=8%, 0,=15%, NOy/NH,=1.0.
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Fig. 5. The effect of tungsten loading% on NOx
conversion over NMO. s.v.=60,000 hr™!, NO=190,
N0,=20, H,0=8%, 0,=15%, NOy/NH,=1.0.
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Fig. 6. The effect of tungsten loading% on outlet NH,
concentration over NMO. s.v.=60,000 hr,
NO=190, NO,=20, H,0=8%, 0,=15%, NOy/
NH;=1.0.
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Fig. 7. The effect of tungsten loading% on NH; oxidation
over NMO. s.v.=60,000 hr}, NO=190, NO,=20,
H,0=8%, 0,=15%, NOy/NH;=1.0.
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