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Abstract — In order to lower a reaction temperature with high conversions for simultaneous catalytic reduction of NO
and N,O over Pd-Rh supported mixed metal oxide honeycomb catalysts, H, or CO was utilized as a reductant. When
using the reductants, the effects of reaction conditions were examined in NO and N,O conversions, where reaction tem-
peratures, concentrations of the reductants and oxygen and the concentration ratio of N,O to NO were varied. In using
H, reductant, larger than 50% of NO and N,O conversions was observed at the temperatures below 200 °C in absence of
O,. In using CO reductant, NO and N,O conversions increased from the temperatures higher than 200 °C and 300 °C,
respectively. However, in use of both reductants, NO and N,O conversions decreased with increasing oxygen concen-
tration. As a result, H, reductant could reduce simultaneously NO and N,O at relatively lower reaction temperature than
CO. Also, NO and N,O conversions were less influenced by using H, reductant than CO one. Concentration ratio
between NO and N,O did not affect their conversions regardless the type of reductants. Pretreatment of the catalyst in H,
was more effective in simultaneous reduction of NO and N,O at low reaction temperature than that in O,.
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N,O= o]2fdh 24 &} ek opet 4539 2ETS vsl]
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S FviablA] F= AlZ$E Pd-Rh/BaO-Z10,-Ce0,-AlL0, 3113
(400 cpsiyE 72 2cem x MZ 2 ecm x 4o] 3 emE HEs)
of ARgSIATE. ARS- FAe] 4 ARl wigh 7 4] FAM)E
Table 1°] VFERHSIE.

3 Pd-Rh/BaO-Zr0,-ALO; SYF 1|2} Pd-Rh/ZrO,-CeO,-
AlLO; SYF FullE washcoating W O & 2| A|Z=33iT). Sl

solagalslaol ©x)E Pd-Rhe] U ool NOgk N,09] $4] 8 - H, == CO $gA19) A% 97

Table 1. Atomic weight ratios of the used catalysts

Catalyst Pd/Rh  Ce/PM“ Zr/PM? Ba/PM“
Pd-Rh/BaO-ZrO,-Ce0,-Al,0;  17.88 3347 48.11 17.78
Pd-Rh/BaO-ZrO,-Al, 04 14.25 0 69.31 25.76
Pd-Rh/ZrO,-Ce0,-Al,04 14.25 39.17 55.91 0

“PM: precious metals (Pd+Rh)

AZE flate], 919 AL U Fulle] di S 7150 % Pd
9} Rh& ZrO,, Ce0,, Al,0;9 E3ste] Az 2433l WA,
7F A4 25 AEEES A 2425 Pd(NH;),CLH,0
(Aldrich), 10 wt% Rh & (Aldrich), CeO,(Aldrich), ZrO,(Aldrich),
Ba(NO,),(AldrichyS- F=R13}53t} s o & Bk Suj s F=n)5)|
98, WA S50l PA(NH,),CLH,0, 10 wt% Rh €43} 70,
ks B33 TR, Ba(NO,), B8 CeO, 37H50] Fis] £33}
th &3t &ujElE vihete] S RE T S &
= 100 °Ce] B7] ol Az S AR YA FEl
g WE7] S8l Alzd FEES] FuE cordierite 3147
@’d=1l, 400 cpsi)ell washcoatingdFATE WA &L} Z(Nissan
Chemical, AS-200)°] ellghe-& H7FstaL, of 7)ol kA Fhjgh
FulE A7t 2598 o]838te] st Eo] o]FoA =
= 31510, of7]e]| cordierite S|UF S T U7 ] 7} Ak
7} TR =5 Sleh Sal7 IR E SUR2 100 °Ce] &7
oA XA Fek Sl o] FRE flsto], Tdst 5
Yol oisll 91€] washcoating " 33] WHERICE HxH 3
Yz Sl 500 °Ce] 715 0lA 4A17F FRE it AlxE
e}

o] 2} Y42 FAM]E= Table 19 29k}
22, HISAIS

RESARE fl8to] ARkl AHRlE A A8 Mk ol Fnld

=

min®] FEF “FZolA] 500 °C7HA] 2 EF ASAIFATE HES 710l &
HEHE AAEAY FFHHES 4 IminC 2 1A st TG
(GHSV)7} 20,000 hr & 4|31=% 3191t 315 NO, N,O, H,,
CO 72l tigl] gek= 555 471 f8l, 22 660 ppm NO/N,
balanced, 3,010 ppm N,O/N, balanced, 2% H,/N, balanced, 1.62%
0,/N, balanced €3}7}42] §-7S Mass Flow Controller(Brooks
5850E)% 2A38ItE NO2F N,02] F5E 200 ppm® 2 ZH2 %
g3lem, 4~ 5,000 ppm === UAkslERA 2,000 ppme] A
7} AMEEIQITE o)u], Aba EA el mE IS AR S8k
o], 2k F-AIAI9E 4,000 ppmellA] 22} ARdo] =8| Gict. 7} vE
&2 FEE 2Y5] 98] AALE balance 7tAE ARESISIC
3k, BAe TR 1 gE NOgZH NLO FolA 4kae] 55
£ 0~4,000 ppm, A FEF 0~2,000 ppmZ Z}7F HEIAIZ
omn, oju] REGEEE 48 YAatslerAo] Aol sl 247
200 °CS} 400 °C= 7313t} T3 NOg N,02] 5] thet
P 2ARP] SIsAE NOg N0 & 5ol thgk NoS| H]E
0~12 WAIFATE Wk &, 71A0] RS F4517] S8t Co,,
N,O, NO, NOx9] 5= 22181 712 249 7](SIEMENS, ULTRAMAT
6 & 23)2 o] &3l on, Fa= TCD7}F A=Y 7tAI=EnE T
3] (HP5890 series IIyE ARE-3IATE.

3t A% Pd-RBaO-Zr0,-AL O, U3 F1)j9} Pd-Rh/ZrO,-
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Fig. 1. Reduction of NO and N,O by H, over Pd-Rh/BaO-ZrO,-CeO,-
ALO; honeycomb catalyst in the absence of O, (a) and the
presence of 4,000 ppm O, (b) (GHSV: 20,000 hr, [NOJ] 200 ppm,
[N,O] 200 ppm, [H,] 5,000 ppm).
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Fig. 2. Reduction of NO and N,O by H, over Pd-Rh/BaO-Zr0O,-CeO,-
ALO; honeycomb catalyst (GHSV: 20,000 hr %, [NO] 200 ppm,

[N,O] 200 ppm, [H,] 5,000 ppm, reaction temperature: 200 °C).

3-12. 4 A s 9
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A7) sslkEA o2 g st wEkA o)e} P2 sjskekEA o
2 o3 40 FERTE 2 500 ppm 0|42 oM HS
NO2} N,O #gH&o] vt 7107 Alg ),

¢

NO+H2—>%N2+HZO )

N,0+H,—N,+H,0 )

ZA3 27A Ak27E 500 ppm AE EAIEH= A$ol= NO
ko] AMA3] S78I] 471 1,500 ppme] E3S wl 100%7F
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Z7Fsle] 24 2,000 ppmell A 2k 45%91 71 © 2 PG TH(Fig. 3(b)
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S7¥eh= Zlo® BaEa gtk Pd/ALO; Eiell 93 NO2| H,-
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o], NO2| A&-80] 95%Kt} FA YEREOLY, 0.3% 1wt 24
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Fig. 3. Reduction of NO and N,O against H, concentration over Pd-
Rh/BaO-Zr0,-Ce0,-Al,O; honeycomb catalyst in the absence

of O, (a) and the presence of 500 ppm O, (b) (GHSV: 20,000 hr Y,
[NO] 200 ppm, [N,O] 200 ppm, reaction temperature: 200 °C).

NO2| QI 57} 02%Y 739 80%2] NO g5 A7) fJaliA
H,/NO H]7} 28 wi7hx] $24:0] F 25 F7MA Ak 31Tt waha
TEEE F2] ARTE Bl ki o) AR wEh T
£ NO9| skl 3= SPetfEARl 4 Fnr 5 74
Z Fololol 2 NO eSS A= A o= Alag)

3-1-3. NO2} N,0 #5H] 9] gk

Fig. 4= 745 AR ARgee 49, vks 79 Nosgt
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o] S-S W= o= 4 QIth Fe-MFI FnlidellA2] NO
9} N,O BA] A7Fe] 74, WHeE U9 NO EA41= N,09] Aghs:
= HaeA71E REE, NO9J A3k N,02] A4 of el I <
S k) ok= 710 7 YeRitH12). ARFS-E o2 Aatel tia)
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Fig. 4. Reduction of NO and N,O by H, over Pd-Rh/BaO-ZrO,-CeO,-
AL O; honeycomb catalyst in the absence of O, (a) and the
presence of 500 ppm O, (b) (GHSV: 20,000 hr !, [NO] +[N,0]
400 ppm, [H,] 5,000 ppm, reaction temperature: 200 °C).
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