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Supportsand Particle Size Effects on Pt Catalystsfor Selective NO,
Reduction
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Abstract

Supports and Pt particle size effects were investigated on Pt catalysts for selective NO, reduction with
hydrocarbonsin oxidizing atmosphere. Metallic Pt was found as the important active site of NO, reduction
with alkene. Pt catalysts supported on SIO, and zeolites have high activity for NO, reduction with alkene
since supported Pt on them remains as a metallic state even in oxidizing atmosphere. Pt catalysts supported
on acidic oxides such as zeolite and yAl,O; have high activity for NO, reduction with alkane. This result
indicates that the acidic sites in oxide supports should contribute to NO, reduction by the activation of
alkane.

Asfor the particle size effects, highly dispersed and small particle size Pt was active for NO, reduction with
alkene while the optimum Pt particle size existed for NO, reduction with alkane. The Pt particle size effetcs
on the NO, reduction activity depends only on the type of hydrocarbons, and not on the number of carbonsin them.
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Fig. 1  Thetemperature dependencies of HC, CO and
NO, conversions on Pt/+Al,O; catalyst in the
simulated oxidizing exhaust gas reaction

(HC=C;Hg) .
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Fig. 2

The max. NO, conversions on the various
catalystsin the simulated oxidizing exhaust
gasreaction . a) P/SIO,, b) Pt/ZSM-5,

¢) Pt/mordenite, d) Pt/Nb,Os, €) P/WO;,

f) Pt/ZrO,, g) Pt/y-Al,0;, h) PY/SIO,-AlLO;,
i) Pt/a-Al,Os, j) P/SIO,-MgO, k) PY/TIO,,
I) PtYMgO
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Fig. 3  O,-TPD profile of the catalysts. a) Pt/SIO,,
b) Pt/y-Al,Os, ¢) PUTIO,, d) PYMQO .
Metal pi2+ Pttt |
100 j
S 80
E
=3 60
8
=
8 40
=
S
© 20
0

Fig. 4 Thefraction of Pt°(metal), Pt** and Pt* in the
catalysts determined by X PS measurement.
a) P/SIO,, b) Pt/ZrO,, ¢) P/TiO,, d)
Pt/Nb,Os, €) P/WOs.
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Fig. 9  Theestimated reaction scheme of NO,
reduction by hydrocarbons on supported Pt
catalysts.

reductant.
100
< 100
o ™~ a
£ B
S g |~ ’//
& > 60 B \\
8 o 401
: :
O
Z . 20F
<
) . N & o 1 L | L 1 1
100 200 300 400 500 10 30 30 70
Temperature/°C Particle size of Pt / nm
Fig. 10 The temperature dependencies of NO, Fig. 12 Pt Particle size dependencies of max. NO,
conversions on Pt/SiO, catalysts calcined at conversions on P/SIO, catalystsin the
various temperature : ) 500°C, b) 600°C, simulated oxidizing exhaust gas reaction with
c) 800°C, d) 1000°C. C,H, was used as various hydrocarbons : @) CsHs, b) n-CeHyo,
reductant. ¢) n-C,H,, d) n-CgH4, as reductant.

0000000 R&DODODDOO Vol. 33 No.3 (1998.9)



O0)ooooooog
00000000 0oooooooooooon
OoDo0oi10o00ooooooooooooog
OO0 (TOF: turn over frequency ) DO OO OO
OoO0o""OD0D0000D00000000O0TOF
O0000oDOoooooooooooooooo
TOFx B

r

A: 00000 (molOsh

TOF : turn over frequency(s)

B: OO (moldm)

r: 0000 ((m)
oooooToOFDODOOOOODOOOODOO
O0DO00oooDoO0ooooDoooooDooooo
O0o00oOoDoOooooooooooNoOnO0
O00OTOFODOOOODOOO Table 10000
O000CHsONn-CH,c,0ODODOOODOOoonoo
OO0O0TOFOODOODOOOODO3nmO 0 62nm
gofdz00d00boobooocCcHOODOoooaono
OO0OTOFO O 130000000000 N-C4Hy,
O000DO00oOooogToFDO1M4000000O0O0
Oo0oDo00oooDoooooooooooDooooo
oooooNoOOOODoOTOFODODOODOODOO
00000000 00oOoDOoTOFODODOOOOO
O0DO00oOoDOo0oooDoOoooooDooooo
O0DO0000DOo00oOooDOoooooooog
000000000000 DO00DOO0DbOOo0OoDO
O0DO000oO0oDOo0ooOooDOoooooDooooo
O0D0ooooooo®™moooooooog
oo0oooooooooooooooo (boo
00000000000 )oOooooooDoooOo
000000000000 D000oOooDOoooo
Oooooooooooon

A=

Table 1 TOF(turn over frequency/s™) of NO, reduction
with C;Hg and n-C,H;5 on P/SIO, catalysts.

Pt particlesizenm  TOF(C;Hg) TOR(C4Hyp)
3 1.2x 107 1.1x 10°
62 1.6x 10  1.5x 10*
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