Clean Technol., Vol. 25, No. 4, December 2019, pp. 296-301

¥IUBIE |

16227 A7) 9A) GET FWALE 154-42
B A Ed Y 12
31056 T HFE A A& 7 7124 89
778w 87l U A 5 8k}
16227 737] YA G FuALRE 154-42

fo
o
s
N
>
>
)
iy

(2019 84 30 #2019 94 17 - A= 2019 94 17 A )

A Study on the Characteristics of CO Oxidation by NO Poisoning in Pt/TiO, Catalyst
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Abstract : This study was conducted to investigate the characteristics of CO oxidation by NO poisoning in Pt/TiO, catalyst
prepared by wet impregnation method and calcined at 400 C. In order to confirm the NO poisoning effect of the Pt/TiO, catalyst,
the change of reaction activity was observed when NO was injected during the CO+O, reaction where it was ascertained that the
CO conversion rate rapidly decreased below 200 C. Also, CO conversion was not observed below 125 “C. Recovery of initial CO
conversion was not verified even if NO injection was blocked at 125 “C. Accordingly, various analyses were performed according
to NO injection. First, as a result of the TPD analysis, it was confirmed that NO pre-adsorption in catalyst inhibited CO
adsorption and conversion desorption from adsorbed CO to CO,. When NO was pre-adsorbed, it was confirmed through H,-TPR
analysis that the oxygen mobility of the catalyst was reduced. In addition, it was validated through FT-IR analysis that the redox
cycle (P — Pt °— Pt*") of the catalyst was inhibited. Therefore, the presence of NO in the Pt/TiO; catalyst was considered to
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be a poisoning factor in the CO oxidation reaction, and it was determined that the oxygen mobility of the catalyst is required to

prevent NO poisoning.

Keywords : CO oxidation catalyst, NO, poisoning, Pt/TiO,
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(transition metal) A2 JLEE|o] X0, Ho|F4 A Zu& Cu,
Mn, Co, Ce, Fe, Ni 51 2 4555 F=2 Ao ZHN
AT A Sl W3 1l BClA gon Syt
Ao JATE o} AR = AFEA | W= ATH1-4].
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21, S0 =4

B Ao AgEH == 58 R (wet impregnation
method) & AFESIRLOT] TiO, X\ Ho] P S0 o
A3ko] Azt Euf Aol 9le] A XA+ Diebold [13]
7F AG3t AAE SEA E4S 7H 4 Gl anatase FE|
9] TiO, & AFEsl¥ch WA A TiO, (DT51, Millennium
Co.) AAA 9] FABZ EAF< Pro] FAHFS 1.0 wt%=2
AliFee) ojuf ARE-E Pt AFAl = A4Sk F(Pt(OH),, SNS
Co)E AHg3hsich AR P ATAIE SRl 43l &
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Outlet CO2
o .
CO conversion(%) = Tnlei CO X100  Equation (2)

23. ZHEHE &M

2.3.1. TPD (temperature programmed desorption)

2y

CO 9 NO9| F2EA S gQlst7] flgte] TPD £4& &
SHRITE 100 mm o]stE FHF 0.3 g0 FujE UAto|
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= 9J5to] 5 vol.% Oy/He 50 mL min'-2 F=¢J 5} 300 C71A]
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2.3.2. FT-IR (fourier tfransform infrared spectrometer)
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o] 35 O, solidQ] reflectance £-4-2 9J3] DR (diffuse
reflectance) 400 accessory= AME3}th DR =42 st
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2.3.3. Ho-TPR (temperature programmed reduction)
54

Zujo] Redox 542 2H2I57] 915k0] HyTPR 2418 %
359} 100 um olst2 B = Zuf 03 ge =2 3, Zuj
w0 & B Eew AlA} EHBAHSE skl 5 vol%
Oy/He balance 50 mL min'-& =& ™ 300 C7}4] 10 C min’
02 £23%F 3 30 min SR8} o]F 60 TE sF23 =
10 vol.% Hy/Ar balance 7}2~& FHotHA ZujEHY &-
SHARE QHESIA A SHAES7I = TESITh o]F 10 vol.%
Hy/Ar balance 7}AE 50 mL min" 2 &2 &2 T3 3}
HA 10 C min'e $&=2 600 C7HA] 523tH TC
(thermal conductivity detector)® AR % H,9| ==& &I}
At} B4 7])+= 2920 Autochem (micromeritics) & AH8-3}31 S
Y, 324 93t detectore= TCD (thermal conductivity
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Figure 1. The effect of NO concentration on CO oxidation over

Pt/TiO; catalyst.
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Figure 2. The effect of NO on&off on CO oxidation over Pt/TiO,
catalyst.
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Figure 3. The NO-TPD profiles of Pt/TiO, catalyst.
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Figure 4. The CO-TPD profiles fo Pt/TiO, catalyst ((a) CO
desorption, (b) CO, desorption).
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g AAE 101 CollA= 24 Aoz F2E = NO, 170 T
A= Pt o &2FE]&= Nitrate &, 262 Co| A= TiO, Aol

=2} peako]

7} AAZ2F =7 Rolgtn AFstar k. 3} 8 A e = Nitrate 2] &2} peak”| 2= ¢ith E3F NO
olo] wa} 2 Ho A= CO 9 NOQ| &-&H2F EAS ool Teo| 22 o), S Yo AaE o] &ste] NO2 Hehe
3l7] $lste] TPD BAS S3sigion, vEacloz g A AL AL 5 §lglon s NOZ g3E= 4
3t NOQ| Z2FEA | thale] Figure 3¢ YERH QI NO = AT 4 AUSlh
A 5 "E CO &-E2F EA9 isle] Figure 49 4 ooz Fujixde] NO &4 fFo ©& CO & =2t
Table 1. The experimental conditions
Experimental condition
Particle size (nm) 40 ~ 50
Temperature (C) 100 ~ 300
Inlet gas CO (ppm) 1,000
concentration NO (ppm) 50, 100, 200, 300
(N7 balance) 0, (vol.%) ]
H,0 (vol.%) 6
Surface velocity (hr'") 160,000
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Table 2. Area ratio in CO-TPD analysis with and without NO

adsorption
CO Co,
PY/TiO, . .
PU/TiO,
(NO adsorption at 125 C) 0.81 0.34
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Figure 5. DRIFT spectra of Pt/TiO; catalyst at 125 C.
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Figure 6. The H,-TPR profiles of Pt/TiO; catalyst.
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