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Fig. 1. (a) NG, conversion during selective catalytic re-
duction over. (1) 1 h, (2) 2h, (3) 4h, (4) 9 h calcined
Co(3.2)/ZSM-5, (5) Co(0.28)/ZSM-§, and (6) 10% Cof
Si0z. Reaction conditions: NO=900 ppm, CiHy=1000
ppm, 0=5%, GHSV=30,000h '. (b) C:Hz conversion
during selective catalytic reduction over (1} 1 h, (2) 9h
calcined Co(3.2)/ZSM-5, (3) 10% Co/SiO;, and (4} Co
(0.28)/ZSM-5. Reaction conditions: NO=900 ppm, CiHs=
1000 ppm, 0:=5%, GHSV=30,000 h"".




326 FhEUR - FEHE - GRS

18%% BoiFgion o AL 400-450 ‘Coll 4]
#a=| e} Fig. 1@yl Co(0.28YZSM-59} 10% Co/
5i0;2 NO, A&-&x A ezl Co(0.28Y
ZSM-52] 74 550 ‘ColA] 85%2] NO, A3-&8 ¥

¥ ul 10% Co/Si0s BE 2EddolA 4%

ojake} U2 BAE Ro{F e} ol F ARE A

2714 947 2498 Foll= NO, HI-$2
Co(3.2yZSM-543 72317 gdske).

Co(3.2)//ZSM-52] w]&4d 3}(deactivation) 37 o) 4]
Skl B4 A2 (active sites) ZfAo} Fof 2AYo]
oA Msl=A] 2A1317] 913t SCR ¥kg-ollA =
2 A3 NO A3} yhg-o| 2%} NO, ¥A%E
FAsiodeh. £43A7e] AR cf20A7E 9417
Co(3.2)/ZSM-5]) gt =2zt Hg8-2 ol Y&
o] & Co(0.28y/ZSM-5¢} B4 F&o] A} ER &
A3t 10% Co/SiOx2} v)23ted Fig. 1Yol vhehy
Ak Co(3.2)ZSM-5: AAE Y55 =39
AR-go] Frrste 1417 24 Fofo] 75 350
CoAl A 38%2] HEE&L Rolthr} A7 24 &
ol A= 5 Lxoll4 oF 55%2] AP-&E e
el 10% CofSi02) -9 2t AL v w2
Al 2130 350 Coll 4] 2k 70%, 450 ‘Col| 4] 2 Ab
315) whid, Co(0.28YZSM-52] =t A 2h-g-& 350
Coll 2] 2} 3%, 500 ‘Coll A = 30%0]| £3}313]c).

27 0] Z71gpE T2 Ak $4 e} &
71 o)l Agelo|E AlFY = o B
ZAshs o o] TrEs} 4432 AEF 6] o] A}
3ol sfe] T2 48 whgol 2% A
o2 Mo Zast 43) uh-g R E ARLE
o) A} = Co(0.28YZSM-54l4) ¥} 10%
Co/SiOlA "R w22 Y= AL o}F AP
A3l F5 Aztelch AA| A83)se] Qe B3
40| A3} wkgolv} 2 L E A3LE Fe)r]
de] Apgs 3 gl

Abd ZZE3l) A NO= NO,Z Abs}s| =) o] ul
& FNE A E R4 2R Fig. 2% A
A7kl & e 2(1217k} 9A)7H) Co(3.2)/ZSM-
Sefl ™i¥ NO AFBHNO+0,—NO;) #A%E NO,
P o 2 T A AR, Co(0.28)/ZSM-5 ¥ 10%
Co/Si0,8} v w3},

Co(3.2)ZSM-5v A& 2A¥+E NO, A=
= ZUlEe] 147 AR Evle 450 'CRAE

250Q.

200 |

50 +

200 300 400 500

Temperature,"C

Fig. 2. NO; formation over Co/ZSM-5 and 10% Co/
Si0:2. Co(3.2)/ZSM-5 after calcined for 1 h (O), 9h (o),
Co(0.28)/ZSM-5 (m} and 10% Co/Si0. (®). Reaction
conditions: NO=900 ppm, 0:=5%, GHSV=30,000 h ",

NO, #AJo] AlAs]o] 500 °CollAl 35 ppm(Zs] NO
FEE 900 ppm)yE Molwd ol 9AIZE AAgh Zev)
oA 350 'CENE] NO, ¥Aeo] Alaksle] 450°C
oF 70 ppmel NO,7} A sIgic}. =3k 10% Co/SiO,
olA NO, 34 kg8 & x4 alaf=|e] 350
‘ColA of 230 ppm-& vhepd Hbal, Co(0.28)/ZSM-
5 A 2% WA <F 3 ppm o] 32l B NO 4k
3} HAIL wofFqct. o] 712 NO 413} 4de) o)
#8 Alelol] EAshe Co™ME Ao R8sz 9
2ol IME A3LE Ae2lr) & 89S AV s
< Zgich. & A2}E H2 ATV AR Co/ZSM-
SAFellAd NO 4k3} ul2-2. A)-2-2i0] E )2} Bronsted
A zlelv} R E ARSLE gl A o]
& af2)ol] 9143 Co™ o] &2 NO AHs} BA4de) A
9] g Aoz zAEe). IES) 3] il
Co(3.2)/Z8M-5 7§ &, 43} 89 7) el AAIZE v
FEY UE A3E HYAe) ZU1E 2 B4 e}
Zr¥ o2 Mg

Co/ZSM-50 4] NO= ol& F8H Co™of djitt
FAS 22 NO F-343kS ZAsh Ao gls)e
e o) 34 dslo] B3 PRE PL 5 9)
< Zojeh.” 2AFR N £AR)E Co® ol e 2
AF5t7) 18 NO-TPD 432 F3sisie}h. XA

Journal of the Korean Chentical Society



NO2| Adeld &ol #Quho) g} CofZSM-59| 24 Z el uhE FA | HY AF 327.

0 100 200 300 400 500
Temperature,’C

Fig. 3. NO-TPD profiles of (1) 1h, (2} 4 h (3) 9 h cal-
cined Co(3.2/ZSM-5, (4) Co(0.28)/ZSM-S5, and (5) 10%
Co/Si0;. Pretreatment: calcined at 500 °C for 1 h uader
10% O2/He and adsorb NO. Desorption of NO: measur-
ed by heating with He-purging at regular intervals
(every 2°C).
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Fig. 4. XLRD patterns of (a) HZSM-5, (b) 18 h calcined

Co(0.28YZSM-5, (c) 1 h calcined Co(3.2)/ZSM-5, (d) 18
h calcined Co(3.2)/ZSM-5 and (¢) 19% Cos0/ZSM-5.
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