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Catalytic Reduction of Nitric oxide

(Part 1)

Masayuki Fuxkacawa and Shigeyoshi IcaAwaA

Abstract

The reaction of nitric oxide with hydrogen over metal oxide catalysts supported on diamaceous earth
has been investigated by using a conventional flow microreactor under atmospheric pressure. Reaction
temperature was varied from 100°C to 500°C. At low temperatures the formation of nitrogen was observed
and at high temperatures, the formation of ammonia.

Nitric oxide was almost reduced to ammonia or nitrogen at low temperatures over the catalysts such
as platinum, palladium, copper and nickel, but was not easily reduced to ammonia or nitrogen over
manganese, chromium and iron catalysts. The formation of ammonia over the catalysts except iron
catalyst was observed in proportion to temperature rising. But only nitrgen was observed over iron

catalyst even at high temepratures, for example 500°C.
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Fig. 1 Experimetal apparatus
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Fig. 2 Relation between formation of nitrogen
or ammonia and temperature over diatomaceous
earth. Reactant mole ratio NO: Hs=1 : 9
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Fig, 3 Relation between formation of nitrogen
or ammonia and temperature over platinum,
Reactant mole ratio NO:Hgs=1 : 9
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Fig. 4 Relation between formation of nitrogm
or ammonia and temperature over palladium,
Reactant mole ratio NO:Ho=1 : 9

m\
a :
80
® Nitrogen
60 - .
~ O Ammonia
S\Q/
o 40
iel
=
g
5 20
= °
o —o
i Qo / 1 1 1
100 200 300 400 500

Temperature (°C)
Fig, 5 Relation between formation of nitrogen or
ammonia on copper and temperature,
Reactant mole ratio NO:Hz=1 : 9

0233 M 624k 3 i



66 BB z-Z )l & K

NO+Hy —>—3—Na+ Hz0 )
W hAERL, 20 THA SN TO RO RISHIRE
Na+ 3 Ha—> 2 NHs (03]

DOEFACONTIEEIN, 7ore=T72ERTIELEHE
AbNB, ROEBRCIOVBEINIZ, T8bb, &
FEKEZION 1 TRAL, BEKT450°C TEUIZE
Thy, WEFN 7 2=7DERIZT -T2 BO LN
W, BV 1 BUTDOERETH 72, ULIth-T

100
80} O Ammonia
o Nitrogen
60 r
E’\j
5 40}
5 .
g
s 20
23
0 1 1 il 1 i
100 200 300 400 500

Temperature (°C)
Fig. 6 Relation between formation of nitrogen
or ammonia over nickel and temperature.

Reactant mole ratio NO:Hao=1 : 9
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Fig. 7 Relation betweeen formation of nitrogen
or ammonia over cobalt and temperature.
Reactant mole ratio NO:Hs=1 ¢ 9
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Fig. 8 Relation between formation of mnitrogen
or ammonia over manganese and temperaturc,
Reactant mole ratio NO:Hs=1 ¢ 9
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Fig. 9 Relation between formation of nitrogen
or ammonia over chromium and temperature,
Reactant mole ratio NO:Hz=1 : 9
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Reactant mole ratio NO:Ha=1 : 9
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Fig. 11 Relation between conversion of nitric oxide and temperatnre
Reaetant mole ratio NO : He=1 : 9 Specifie velocity 2750hr -1
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Fig. 12 Relation between conversion of nitric
oxide and heat of formaton of metal oxide.
Reaction temperature : 200°C.

Reactant mole ratio NO:Hz=1 : 9
Specific velosity : 2750 hr-!
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