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Abstract— Selective catalytic reduction(SCR) of nitric oxides using NH;, has been recognized as one of the most effective
denitrification processes to reduce NO, from stationary sources. In this study, detachment and replenishment of lattice oxygen of
V,0s/TiO, catalyst was investigated. In the flow of NHyN, without gaseous oxygen, NH; reacted with the lattice oxygen to
produce NO over V,04/TiO, catalyst containing more than 3 wt% V,0s, whereas V,0,/TiO, catalyst containing less than 3
wt% V,0; showed insignificant NO production. This indicates that lattice oxygen detaches from V,Oy/TiO, catalysts having
more than a certain amount of V,O;. Lattice oxygen-detached catalysts were regenerated by gaseous oxygen. Lattice oxygen
of V,0; impregnated on TiO, was easily regenerated regardless of the temperature, but in the bulk V,0s, increasing the
regeneration temperature leads to an increase in the degree of regeneration. From the results of TGA analysis conducted in
a flow of oxygen, NH; pre-treated V,04/TiO, catalyst containing more than a certain amount of V,0s; showed an increase
of the catalyst weight as well as an increase in the H;O concentration. This observation may be considered to support the
reaction paths for detachment and replenishment of lattice oxygen proposed by Bosch et al.[1].
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2. reaction kinetics
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NH, : strong adsorption
NO : weak(no) adsorption

1. Langmuir-Hinshellwood mechanism
2. Takagi NO, mechanism
3. Eley-Rideal mechanism

lattice oxygen
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v
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Fig. 1. Controversial features in the selective catalytic reduction over
V,04/TiO, catalyst.
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Fig. 2. Schematic diagram of the experimental apparatus for the lat-
tice oxygen detachment and replenishment experiment.
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Fig. 3. Schematic dagram of the experimental apparatus for the TGA
and MASS analysis.
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Zolofol| = NH 2] A7) AAALAZ TS 714 247} 244
7171 W&l A7)= Aelvh ol& V,0} Tioel SR 735 A5
2-go] A7)z B dFollx AHE-El TiO(DegussaAl #Z)l| V0.2
monolayer2 @A & = 9l oFo] 3wt%h ATl Hof B]Zo] E of
monolayere|5k2 W% V,05= @Ale}l Al ZgE]e] gl uba
2 el ¥ V0 wAlQl TOke] Agee] okaixA] A
Aikae] Z9le] A28 Aol 7)1tk Hr ) Fig 115} 12
£ 22 1wi%eh 12wt%2] V,04/Ti0, 2o 4] TGAAE A] &=
= 7k 2AS AN Z AT A0 24 12wt% V,04TiO,
o} 7% 1wt% V,04/TiOl u]s F7)8$]71e14 H,07); 453 ¢
o] wiEF el shE7lA Fo) 06 TFE Ak2r) 7 14e] Ak
FE A4 FFE ZolEld NHEHo] ol Iizlekat 9jojof s}

stet3st Mi36H A6z 19981 128

Ak FAF7E G ol NHEH7|A V=07} HA}ib4ae
o] Vo AR EXFIE st NHE 33 A2 24817)
X 3=t 3718-97)4= Bosch S[1]0] A|Qkat o}ele] HF-Lof
o3 vort V=04el 2 Ajakslele] Fud] F3 NH2F H,0E A
Ashs whs-& 283} webA V=064 Vo Ael 2 A5 siter}
BETE H09 Aol FAF7Y WA HERE Ao}
uholl Fefsle] AAilas HOFEZ MiEdcks AMIS gld
& Atk o]23F FARS Lietti®} Forzatti[22]7} NH;-TPDAI 3 o] A
H,07} AR ES da3 Axel dX)shs ZAos Ah=l.

1A

3V=0+2NH, Vo +N,+3H,0 %))
Va+120, V=0 3
.8 E
AzeakstEo] 3]l A7HE $isled AdeA Zeigd2Ae) 9
Aleo] == V,04Ti0, Fvljol| 4] uhg-stale] lqlel AxpabAe] A%
£ setslaz AP QTS Faste] ofele} e H2S A9}

(1) NH.9} ZAzRikae] vkgo 2 NO7F AAEE AL Haksie]
A Zeigtdubgolx Axpils) gelg-e gelsidd.

(2) A=A 4& V,0:0 AxRikeE 2571 5252 QAT
7} ZA vehdA R DRE V,04TiO; Z0jell gle1A4] monolayersi]
Aahe x84 3wi%7kR] & AAMkAe] dele) Aol A9 ¢
3L 1 o] Ae] EREol M= EAlge] ZTNGE AAav) wol
=] €}

(3) BAEA 92 V.0 ] dAEA S oAk g gxE V)0,
o] AApalae X6 FAgle] A AR PxE =] odAY
monolayere| 312 P ¥ FAIA L] AA}ik4nct o oAk o
A" V,0:2] AAEAS] f5Ad 0] Holdg WSk 1, g Az}
At AFRE 71Ake] AbAell oste] AL Flshich

(4) BFHEA APE 53l FR)go] & V,04TiO, Zvj2] 3%
ol AR FAZE Z7HEY old H0E BAATE= A
< Elsigch ol Axpakae] AP ol thsle] Bosch ol
A|2FgF mechanisme] e} 33H-E glE3}gict.
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