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Abstract — The ammonia decomposition reaction has been of increasing interest as a means of treating ammonia in
flue gas in the presence of precious metal catalyst. Various catalysts, Pt-Rh/Al,0O5, Pt-Rh/TiO,, Pt-Rh/ZrO,, Pt-Pd/AL,O;,
Pd-Rh/Al,0;, Pd-Rh/TiO,, Pd-Rh/ZrO,, Pt-Pd-Rh/Al,O5, Pd/Ga-Al,0;, Rh/Ga-Al,0;, and Ru/Ga-Al,O; were synthe-
sized by using excess wet impregnation method. Using a homemade 1/4" reactor at 10,000~50,000 hr! of space veloc-
ity in the presence of precious metal catalyst ammonia decomposition reactions were carried out to investigate the
catalyst activity. The inlet ammonia concentration was maintained at 2,000 ppm, with an air balance. Both T, and Ty,
defined as the temperatures where 50% and 90% of ammonia, respectively, are converted, decreased significantly when
alumina-supported catalysts were applied. In terms of catalytic performance on the ammonia conversion in the presence
of hydrogen sulfide, Pt-Rh/Al,0; catalyst showed no effect on the poisoning caused by hydrogen sulfide. These results
indicate that platinum-rhodium bimetallic catalyst is a useful catalyst for ammonia decomposition.
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Fig. 1. Ammonia conversion in the presence of Pt-Rh/Al,O; catalyst
(S.V.: 10,000 hr”', ammonia concentration: 2,000 ppm (air bal-

ance)).
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Fig. 2. Ammonia conversion in the presence of Pt-Rh catalyst sup-
ported on Al,O;, TiO,, and ZrO, (S.V.: 10,000 hr'', ammonia
concentration: 2,000 ppm (air balance)).

doldis A FLd Avps Holx|uk AL titanium B2
A7} 8k Jehdar 902 zirconium BA7F &Fuu Mok
= 58 vebdh

Pt-Pd EF1lo] grvjo} Zghik-gol i3t AulE Fig. 39 1}
ER}. Fig. 3] A3E Fig. 13} Fig. 29 T3k oFo} 512
o} ol ast 3ot 3ol AT ] &
7ol whet 0] AT QS-S & ok m=sk ©@xAe] )
32 3703} Fig. 49] A3} Fig, 29] Ao} B3t 42845 73
3RS e L QT 8FARE 250 °C oellAE HAlE ] Z7te] €
ato] ALO,2l EAo] =7 vEhdtt. o) ghyole] kg2l
39 e 2 IS A ) wiEelth dRYoks g
el BF E-7 Ao R FASH H7] Wil 7 £ A
th2Ql A A7jel| et WheEms JES WA H) ueh
A B Aol AREE dERURs Al EIE ARSI o B HkS
A7} 3120 7 o]l we} AFuuE G2 ARSSIS
u TiOLIH 20,5 B ARSgS winc) Qhujete] Hghgo]
=7 YJeR s oz sje 4= Qi

sjstgat

14=0

Hl46H Hl4= 2008 83

Al
100
—e— Pt{0.125)Pd(0.125)/AL,0,
80 v Pt(0.25)Pd(0.25)/Al,0,
5. PL(0.5)Pd(0.5)/ALO,
. o PH(1)PA(1)/AL,O,
S
T 60
S
4
G>)
€ 40
o
20 - /
g
0 K —e—e
0 100 200 300 400
Temperature(°C)

Fig. 3. Ammonia conversion in the presence of Pt-Pd/Al,O; catalyst
(S.V.: 10,000 hr'', ammonia concentration: 2,000 ppm (air bal-

ance)).
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Fig. 4. Ammonia conversion in the presence of Pd-Rh catalyst supported
on ALO;, TiO,, and ZrO, (S.V.: 10,000 hr', ammonia concen-
tration: 2,000 ppm (air balance)).
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Table 1. Ammonia conversion in the presence of various catalysts

Catalyst T5o(°C) Too(°C)
P(0.125)Pd(0.125)/AL,O; 273 295
P((0.25)Pd(0.25)/AL,05 251 267
PY(0.5)Pd(0.5)/ALO; 257 286
PA(1.0)Pd(1.0)/ALO; 209 234
P((0.25)Pd(0.25)R(0.075)/ALO, 244 265
PA(0.5)Pd(0.5)Rh(0.15)/ALLO; 232 262
PY(1.0)Pd(1.0)Rh(0.3)/ALO, 232 270
P((0.1875)Pd(0.0625)/AL,05 261 293
Pd(0.375)Rh(0.125)/ALO, 245 266
Pd(0.75)Rh(0.25)/ALO, 251 266
Pd(0.75)Rh(0.25)/TiO, 275 295
Pd(0.75)Rh(0.25)/ZrO, 258 291
PA(1.0)/AlLO, 243 279
PY(1.0)/TiO, 23 268
PA(0.5)RA(0.15)/ALLO, 26 238
P{2.0)Rh(2.2)/TiO, 25 240
PU2.0)Rh(2.2)/Z10, 25 240
P((0.25)Rh(0.0375)/ALO; 25 267
P((0.5)RA(0.075)/ALO; 24 238
P((0.75)Rh(0.15)/ALO; 206 233
Pi(1.5)Rh(0.3)/ALO; 213 236
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Fig. 5. Ammonia conversion in the presence of Pt-Pd-Rh/Al,O; cata-
lyst (S.V.: 10,000 hr'!, ammonia concentration: 2,000 ppm (air
balance)).
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Fig. 6. Ammonia conversion in the presence of different precious met-
als supported on Ga/ALO; (S.V.: 10,000 hr'!, ammonia con-
centration: 2,000 ppm (air balance)).
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Fig. 7. NOy selectivity in the presence of precious metal catalysts sup-
ported on ALO; (S.V.: 10,000 hr'l, ammonia concentration:
2,000 ppm (air balance)).
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Fig. 8. NOy selectivity in the presence of Pt-Pd/Al,O; catalyst (S.V.:

10,000 hr'!, ammonia concentration: 2,000 ppm (air balance)).
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Fig. 9. NOy selectivity in the presence of Pd-Rh/Al,O; catalyst (S.V.:
10,000 hr'!, ammonia concentration: 2,000 ppm (air balance)).
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Fig. 10. NOy selectivity in the presence of Pt-Pd-Rh/Al,O; catalyst

(S.V.: 10,000 hr!, ammonia concentration: 2,000 ppm (air
balance)).
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Fig. 11. NOy selectivity in the presence of Pt-Rh/Al,O; catalyst (S.V.:

10,000 hr’!, ammonia concentration: 2,000 ppm (air balance)).
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Fig. 12. NOy, selectivity in the presence of Pt-Rh catalyst supported
on AlL,O;, TiO,, and ZrO, (S.V.: 10,000 hr’', ammonia con-
centration: 2,000 ppm (air balance)).
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Fig. 13. Effect of space velocity on the ammonia conversion in the

presence of Pt-Rh catalyst supported on Al,Os, TiO,, and ZrO,
(temperature: 300 °C, ammonia concentration: 2,000 ppm
(air balance)).
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