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ABSTRACT

This study is aimed at investigating an effect of HCl gas on selective reduction of
NOx over a CuHM and V205-WQ3/TiO2 catalyst. SCR process is the most effective
method to remove NOx, but catalyst can be deactivated by the acidic gas such as HCI
gas which is also included in flue gas from the incinerator.

In dry condition of flue gas. the CuHM catalyst treated by HCl gas has shown
higher NO removal activity than the fresh catalyst. The activity of the catalyst can be
restored by treating at 500°C. On the contrary, VeOs-WOs/TiO2 catalyst is obviously
deactivated by HCl and the deactivation increases in proportion to the concentration
of HCl gas. The deactivated catalyst is not restored to it's original activity by heat
treatment for regeneration. In wet flue gas stream, the CuHM catalyst has shown
lower activity than fresh catalyst and V205-WOQ3/TiO2 catalyst was severely deac-
tivated by HCl treatment. The activity loss of catalysts are mainly due to the
decrease of Bronsted acid site on the catalyst surface by NHs TPD. The change of
BET surface area of CuHM catalyst after the reaction isn't observed but V2Os-WOs/
TiO catalyst is observed. The amount of Cu’’ and V:0s is decreased after the
reaction.

From these results, it is expected that CuHM catalyst should be better than
V30s-WO3/TiOz catalyst for its application to the incineration of flue gas.
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Fig. 1. A schematic diagram of reactor sys-
tem.
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Fig. 2. Reproducibility of experimentation
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Fig. 3. NO conversion of CuHM exposed to
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Fig. 4. NO conversion of V20s-WOQO3/TiO:
exposed to 1,000 and 10,000ppm
of HCI at 450°C for 2hrs.
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Fig. 8. NHs TPD spectra of V20s-WO3/TiOz
catalyst (a) fresh catalyst (b) treated
by 1,000ppm of HCl (¢) treated by
10,000ppm of HCI.
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Fig. 9. NO conversion of CuHM treated by
5,000ppm of HCl at 450T in wet
condition.
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Fig. 10. NHa TPD spectra of CuHM catalyst
(a) fresh catalyst (b) treated by
5,000ppm of HCI at 450C for 22hrs
in wet condition (c) treated by
10,000ppm of HCI at 400T.
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Fig. 11. NO conversion of V20s-WQs3/TiO;
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Fig. 12. NHs TPD spectra of V20s-WQ3/TiO2
catalyst (a) fresh catalyst (b) treated
by 10,000ppm of HCI at 450TC for
2hrs in dry condition (c) treated by
5,000ppm of HCI at 450°C.
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Table 1. Physical properties of the catalysts
after HCI treat

Items before | after

BET surface area| 333 326
CuHM Si/Al ratio 5 5.4

Cu"" (wt%) 1.3 0.89
BET surface area| 140 103

VyOs~WO3/TiOz

V205 (wt?%) 2.04 1.69

3.3. HCI 2t A2lof| 2|8t

i

o e

HCl 7k A joll 4 o5 wizte S3a]
A8t F&7t2 2 HCl 7k2=E 10.000ppm
R It zAlA 2242 AN F o M-
o Zolo] Wig BET ¥MEHA 33 4
o 2 2% CuHMe EdAste A9 glse ¢

b3

g & glol 2AAe MEgwess HCH nE
%’“XioH ojffr & A9 Y F UUH. 2Y: W
- Xl A Foho] Si/Al ¥1E FFE7] A3

ICP 4% 8% Ax 1 |2} 5ollM 542 F7}
3L ol BEHLZ AR AlY FE4 719
o whebal Si/al ¥] b3l RE Fogde) 24
g 49y & Uth

V205-WO3/TiOz2 &l A% &&7H2 A
HCl 7}2ol 2)3le] ¥ 7H4vt F23d$ 82l
& 5 3o, Vo0s BRI F T3 2.04904 1.69%
2 3A azs gasdo, getd ol
B9 Wzlrt NO AAEAE AP¥He2 g
FE Ao Algg

4. 2 E

2zt2elM wiEse ANMEEY AAE Y3
ol CuHM Zu9} Vo05-WO3/Ti0z Euljte] A A
g48 27 wi7l7tast fAR 26A Fatea
of et JTFE naAF 27 o F 4L ¢
€ F U}t
1) Azrkx 27649 NOx AAFEAE CuHM
Zuojol 3¢ HCl 71Ao 93te 71l A



2)

3

Ak Ad3 g9 AAAN ARFaTIA Sofol vlxe G 617

AGAHS7T @448 TEYE U0 2 A=
£ HCl 714 = v #E ¢ ¢+ AU
3§ o]2F #4442 NH; TPD #4dazg
B} LTP(2007C)t ITP(380C)9 7194 F
V2 g HojEH M AF7E Aet U

g BA e Aoz AlgEY, 9 VoOs-
WO3/TiOz &oke] A% HCl 714 23t
Zoje] H]7}ed A o S o3t @37 A
o) ten NH; TPD Z3} Bronsted H 2
2 mobsje 500C Jdore && peak
#ao) 9% Aoz Atgd,

FH7ts 2HM 9 NOx AAEHEE 49
B CuHM Fols} Va0s-WOs/TiO: Zvle]
S 25 Bo] XEE S sle a2 2T
ol NO A AE FHaddo] Jebgon,
Bk A - o) ool tig NH; TPD 23HE
2 % &9) ©F Bronsted AP o2 oty
= HTPe] Z4rt #aEHAY, ol Ao

=

Aoz AlRETH

HCL 71 d¢) )& CuHM &0 &4 $i3tE &
HE Az 9 d- 3o Zof 07 WH3e
Aol gle v Zoiel Si/Al ¥lE 59lM 5.4
2 Z718tdnh oj& HCl 713 ¢ldled 2r
UelE g Ale) 3&¥ g ouisiy, old
ANZRE Al &3 o] FYol2e F
Zol| 93l Zoj@AE o] Fase Aoz W
laa2i=

olde] AT ANZRE &7} i) 7t Zol
Azlra s FRdte AF ALUHEE A
Ast7] A A9 Fof FLFTHANMe &
9} V:0s-WOs3/TiOz Zollel ¥] 3t CuHM %
oi7h Zopgd L Fd Bl AR 74
o] &< AU

10.

o Ed

CEY, "nLelM e NOx AA,” e o

71€, 6(2), 155(1988).

. H. Bosch and F. Janssen, "Catalytic Re-

duction of Nitrogen Oxides.” Catal. Today,
2(4), 369~532(1988).

LA & gmyold o8 AANNEY A9

Zuj @YoM Hfelojge] mPE AgeolE
Zof7t FRE FY Iy AA, HAg e
T, EREF R (1992).

H. Matsumoto, K. Yasui and Y. Morita,
“The Catalytic Activity of Zeolite~-Hydrogen
Chloride System,” J. Catal., 12, 84~89
{1968).

E. Y. Choi, I. S. Nam and Y. G. Kim,
“TPD Study of Mordenite-Type Zeolite for
Selective Catalytic Reduction of NO by
NHs3." J. Catal., 161, 597~604(1996).

484, AxglE SCR #vie] NO A|A &4,

qArere =8, TgF A em(1998).

D. W. Breck, Zeolite Molecular Sieves,
Wiley, N.Y.(1974).

U. S. Ozkan, Y. Cai, M. W. Kumthekar
and L. L. Zhang, "Role of Ammonia Oxida-
tion in Selective Catalytic Reduction of
Nitric-Oxide over Vanadia Catalysts,” J.
Catal.. 142, 182~197(1993).

. K. Foger and H. Jaeger, Redispersion of

Pt-Zeolite Catalysts with Chlorine,” Appl.
Catal., 56, 137~147(1989).

E44 o, "gFT e MEAY, RENRIZE
4 agAlag] aav)E L, 294 249 =
AREDA," 2L BAA Y H (F), pp. 1156~
190(1997).



