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Abstract : Removal of NO contained in automobile exhaust gas was accomplished by the non-selective
catalyst reduction method. The catalysts were prepared through loading of a specific amount of Ag into
¥-Al,03. The conversion of NOy was studied by varying the temperatures, O, concentrations and SO,
concentrations for the prepared catalysts. The influence of the structure of catalyst to NOy conversion
was followed through the analysis of the physical properties of the prepared catalysts. Experiments were
conducted on each of the catalysts by varying the reaction conditions to find an optimum condition. The
catalyst Ag/y-Al,O3 shows a highest NO, conversion when the Ag content was 2 wt% and a reaction

temperature of about 450 C. and after conducting the experiments, samples of before and after
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experiments analyzed using XRD, XPS, TPR, and UV-Vis DRS experiments. The result indicated that

when Ag oxide content could not be maintained well at high temperatures NOy conversion decreased.

Key words : Catalyst, NO,, Ag/y-AlO;, SO, concentration.
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Table 1. List of prepared catalysts and notations
Catalyst Notation
Ag 0.6wt% with ¥-AlLO; 0.6Ag/y-ALO;
Ag 1.0wt% with y-AlLOs 1.0Ag/Y—A1203
. Ag/y-ALO3

Ag 1.4wt% with y-AlLOs 1.4Ag/Y-A1203
Ag 2.0wt% with y-AlLOs 2.0Ag/y-ALOs
Ag 1.0wt% with X-Alea

H)1.0Ag/¥-AlLO
H»-O, treatment ® &y-ALO;

(H)Ag/y-ALOs

Ag 2.0wt% with y-AlLO;

H)2.0Ag/3-ALO
H,-O, treatment (H)2.0Ag/¥-AlLO;

R

source™ CuKa, filter= Ni, count+= 2000 cps, voltager:
40 KV, current™= 30 mA, scanning speedv= 4° /min,

scanning range= 20 ~ 80°2] X707 A¥3}IY
222. TPR 24
3lhy RS 57] $18ke]  TPR (temperature-
programmed reduction; TPD/TPR 2900, Micromeritics) 2
Jg 3tk TPR AFolM 27| e%%E 300 Colx, 15
C/min 2.2 52319t 4722 E NyE balanceE
3 12%9 Ho2 AFESA, F-32 35 mL/minE 319

o, Fuj= 77t 03 g& ARESIATH
223 XPS EA
Zujo] ASIAJE]E  XPS(X-ray photoelectron spect-
roscopy) &  ©]-&3te] EA8ITE XPSE  FisonsAhe]

ESCALAB 220I-XL (AIK, excitation, 10 kV, 15 mA, 2
~ 8 x 10°mbar, fixed analyzer transmission)S AH&-3H%
I, Cls(284.6eV)E 7|5 ¥|AZ 3} charging effect
Zo J3 shifts nHI =AHFE RAS}F
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XPS ¥4 Z2I#Fo] 3l XPSPEAKZ =354
9 AAALFS ST
224. UV-Vis DRS 24
Agel mATR Hid 54L& BAHs) 95k

UV-Vis DRS (ultraviolet-visible diffuse reflectance spect-
roscopy; UV-3101PC scanning spectrophotometer, W, D,
lamp, Shimadzu)Z ©]-&3}e] 220 ~ 900 nm<] *H A
B9 YL ALO:E 3F¥e ™, reflectance %S
Cubelka-Munk transform3}>] absorbance = H3F5}% T}

S-S 317] $J8ke] MEC (mass flow controller),
vk-3-7], 3]E], PID (propotional integral differential) cont-
roller, analyzer 5 AX3At 2% 7129 FEH 5
EE MFC (mass flow controller)® ZZ3}e] vj&7l~
ZX& AT MFCE BronkhorstAle] #A1&#& Al
3t AHE3 7k FolA NO B CHew #4473
% 15% (Ar balance)®] RS AME3QL, SO
10% (N2 balance)®] A& AME3tATH NO, CiHg, SO;
tee FUHR7EEE) Y AFS ARSI, Ny, O,
e AAAEY AFS AHESHATH H*%%‘?’:‘

A 0,9 FEE 10% 2 5%=2 2HE 4
3R, NO¢t GHs= 247 1,000 ppmo2 gt
), SO,= 200 ppm&i oo AE3slgT) bl
Fste 7F29 F %2 400 mL/min 2 X
Elo) FUEEE 28000 h'o2 0}0511:}
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. XRD spectra of the fresh Ag/y-Al,Os. @=y-AL,O;

7b FElo] vehdth wgAP A SO ¥Rk
oz Qlete] NO,ol HFHEo] HolxE Ao
el olzle debdEel Agrt BdE metallic
Ag® uHASL7] W&otk

gk HRSAEAA 1Ag/¥-ALOs7} 2Ag/y-ALOs ETh
Aoz Yehged), oA 1Ay
y-ALOsOl EFHE Ago] o] AGER A}

1 Ao

7] WE Aoz AtgsH, W% Fvie] XRD
spectras & W], 1Ag/y-ALOs7} 2Ag/y-ALO; RT} Ag

metal®] 3|27k ) Lhehd Aol FA7h Hek

v
] A A MM 2Ag/y-Al,0, aged
7
s ]
g MMWWMA 2Ag/y-Al,0, fresh
£ ] e i .
3
=
E . l M“A 1Ag/y-Al,0, aged
g
] ”M 'M ”' 1Agly-Al,0, fresh
2'0 3'0 4'0 5'0 6'0 7'0 8'0
20(degree)
Fig. 3. XRD spectra of the fresh and the aged Ag/y
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Fig. 5. XPS spectra of Ag3d from the fresh and the
aged 2Ag/y-Al,Os.

2 Fig. 691 YEMRITE Agoll thalA UV-Vis DRS ¥
2L 3Pl 270~290 nmé} 370~390 nmollA Ag, ol
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Fig. 6. UV-Vis diffuse reflectance spectra of 2Ag/y-ALOs.
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Fig. 7. Effect of silver loading on the conversion of
NO, over Ag/y-ALO; at 10% O..
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Fig. 8 Effect of H,-O, treatment on the conversion of
NOy over Ag/y-ALOs.
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Fig. 10. Effect of H,-O, treatment on the conversion of
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