Korean Chem. Eng. Res., 52(4), 443-450 (2014)
http://dx.doi.org/10.9713/kcer.2014.52.4.443
PISSN 0304-128X, EISSN 2233-9558

Pt-MnO,/Zr0,-Si0, SOHIA =201 2ot LLtePEAo| MEHX =nf SHHES
HFY -5F &M 27
X%H—q]tﬂ——y _,\g_ﬂ_ak:_éﬁ _1?_
500-757 JaLTJaLOW 51§82 77
(2014 29 10¥ 5, 20149 39 13 #Zélé A4, 20143 3¢ 18Y A=)

Selective Catalytic Reduction of NO by H, over Pt-MnO,/Zr0O,-SiO, Catalyst

Juyoung Kim, Kwang Ha and Gon Seo'

School of Applied Chemical Engineering, Chonnam National University, 77 Yongbong-ro, Buk-gu, Gwangju 500-757, Korea
(Received 10 February 2014; Received in revised form 13 March 2014; accepted 18 March 2014)

o
it

A2 FolE wAI A7 Zr0,-Si0,)%}F W=

2z (MnO, )l

ok
=

WS eX)ke] A2 Fuljolla] Aol o]

AAsh 4] AEA S EA(H,-SCR) WHS-2 ARSI P-MnO, oo A= NO Hghgo] wtom, N,09} NO,
Aol A=), v, PYZr0,-Si0, Fullell A NO HgH&o] =9k, 100~150 °ColAE N,07}, 200~300 °CollA =

257} EoAA NO, 80 ¥o14, N, &=
Si0, ZullelAE 100~150 °CollA] ©]& A
§}_/\1—EH A]./HI:E =z

Fo] Ylt}. 7r0,-Si0,oll MnO, 8}
Ja0] ASAEOE N, 780
ARk, NO7F St o] 249} HhSshe 29 IR A ERS 75t NO2| H,-SCR RES-o4

Bl O

NS 2ol EA$ Pt-MnO,/ZrO,-
obxltt. o5 Fullelld 3 24, At

A
= = At Yy,

A" S§

o1-=2
AFHE AR S S0 T4 R Soigst o] s,

Abstract — Selective catalytic reduction of nitrogen monoxide by hydrogen (H,-SCR of NO) over platinum catalysts
impregnated on zirconia-incorporated silica (ZrO,-Si0,) and manganese oxide (MnO,) was investigated. Pt-MnO, cat-
alyst showed low conversions and low yields of N,O and NO, at 100-350 °C. On the other hand, NO conversions over
Pt/ZrO,-Si0, were very high, but N,O was predominantly produced at 100-150 °C and the yield of NO, increased with
temperature at 200-300 °C, resulting in poor N, yields. Pt-MnO ,/ZrO,-SiO, exhibited a small enhancement in N, yield
at 100-150 °C due to the synergy of MnO, and ZrO,-SiO,. The surface composition and oxidation state of the catalyst com-
ponents and the acidity of the catalysts were examined. IR spectra of the adsorption of NO and their subsequent reactions
with hydrogen on these catalysts were also recorded. The variations of conversion and product yield according to the
catalyst components in the H,-SCR of NO were discussed in relation to their catalytic roles.
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Fig. 1. XRD patterns of (A) SiO,, (B) Zr0,-Si0O,, (C) Pt/Zr0,-Si0,,
(D) Pt-MnO,(5)/Zr0,-Si0,, (E) Pt-MnO,(10)/Zr0,-SiO,, and
(F) Pt-MnO,.
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Table 1. Composition, surface area, pore volume and the amount of acid sites of the Pt catalysts

Catalyst PY/Zr0,-SiO, Pt-MnO (5)/Zr0,-SiO, Pt-MnO (10)/ZrO,-SiO, Pt-MnO,

, Pt 1 1 1 1
Loadl(rft (;)I)nount Mn ) 5 10 70
Zr 15 15 15 -

Pt 0 0 0 0.9

Content" (wt%) Mn - 6 9 65
Zr 13 13 10 -

Surface content Pt 0.3 0.9 0.8 1.4
(V%) Mn - 6.7 13 36

Zr 17 12 9.5 -

Sper(m?/g,.,) 399 359 305 34

s Viero) 0.13 0.12 0.11 0.01

Pore volume (em/g.,, Vo 0.67 0.62 0.53 033
Amount of acid sites Weak (TM|, OC) 28 (265) 14 (260) 13 (253) -
(mmol/g) Strong (T}, °C) 54 (325) 38 (321) 13 (312) -

DDetermined by EDX, 2Calculated from XPS results, YHK-method, ¥BJH-method.
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Fig. 6. Variations of NO conversion and yield of N, with tempera-
ture in the H,-SCR of NO over Pt catalysts. Reaction condi-
tions: GHSV; 450,000 h™', feed gas; NO 470 ppmv/O, 4.7%/
H, 0.75%/N, balance.
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Fig. 7. N,O and NO, yields as a function of temperature in the H,-
SCR of NO over Pt catalysts. The reaction conditions are
same as those given in Fig. 6.
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Fig. 8. FT-IR spectra of adsorbed materials on the catalysts exposed to
NO flow (NO 500 ppmv/He balance) and subsequently reduced
by H, flow (H, 0.8%/He balance) at 100 °C.
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