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Wog FX3 F 500Co|A 5A17F ok AAEAT. 3, HE AxHe v AA S s 1wt%e] PtE
A7) ©A 2 KE XFshe 24 B4 sYe WhHoe R T2 A7l ) 110ToA 10 WX 15A1F 3 § 500

TellA 5 WA 8AIRE st A/ sklnt.

vl 3 (1Pd/20K/A1,0:)&] A=

471 Hlate] 164, Ww%e] Pt oilel, 1wkl PdE AHER & Al9fstars, Hlald 1 oA} Td3 YHew

HulE A%

<HE >

golek gol, wAlE Az gelsks AAld 2 ulade] NR Zule] 45e A9 A, sle g 4y
A

1. TPR(Temperature Programmed Reduction) A¥

o

71, Nox 3 A8 shr|ef 22 ZddA Ak 4, Fvile 100 mg, A 22 30
AE 8 JteaZ2etEad 9 (602 FYEH = w7229} reference 712~ H&2 111 2 3141

o, EFWE 500ColAM 1Az B 5% Hy/Are @ AAE F, 500TolAd 1A7F b F7(air)Z 4k}
(oxidation)3Fdtt. F7](Air) E97]0A Ao g Zu|E WZAIZ] 2 5% Hy/Ar2 1~2A1%F 5ot Zufe} vt
S0 By F&E A BERE AASNT. o]F 10 C/min L2 A2 RE 800T7HA| 523 Zujd
2 9 FS gl sslth
1ol Yebd whe} Zh, & 1o vERd wkel Zo], Li 2 AlE E3stE 9AE EsstE AAld
To g oA WA= peak:E 10%K/Li-Al Zule}o] vl E Z3& K (potassium)oll
71918+ peakdls ZAS #old 4= dud. Al & EAR e Er] 9A], 530 TH-ZA
A Eed o] L3k 20%K/Al0; v A¥ele] nluE F3 K(potassium)oll 2]3F peakdls AS & 4 Ut

Al,0; 71¥F ZmE2] K(potassium)oll 2|3+ peak intensity:= noble metalo] HA ¥ A3 ZAdsE A4S

o

Z~ broad?d peak”}

o peak?] A HAFE(noble metal)o] Z3FE Li-Al 7|9k 2ujE37} AlLO; 7]HF Z2ujE Alolo] x}ol7} ¢
e Fe = Avk. AAle 1(1%Pt/10%K/Li-AD) 9] Ful= 270 C F-Zoll A mlad 4Agh peaks K.olal H
Aol 1(1%Pt/20%K/A1.0; )ZFmle]l F$- 260 T ¢ 350 T F-tollA v 2 5 79 peakE HSITh.  AAld)
2(0.5%Pt-0.5%Pd/10%K/Li-A1)¢] ZulE= oF 120 C FolA H, reduction peak’} AW Hlale] 29

A=

(0.5%Pt-0.5%Pd/20%K/A1,0;) Z &) AL 165 T F-ZolA] peak’t AP HDS a4 ook, 714 53 2

i)

rUO

Hol= FwlES maximum peak”} AT 2E7F ¢F 50 T HEL Ao]E Hole Zo=Z Hol o] ZujETHY

redox property x}o]7} &4 zlole] gl F9] A S & 4 ATt



[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

S=50dl 10-1189238

o] ¥3d A, 0,5 AAd 20 w2 FHul, 9 v]ud 2] wpE
E(sulfur species)E &1sl7] Yslo], s47|9f 2 AHS AYsSi.

£ ¥ A4EE Fo) gWe S B3 B2 3

Sho

wfell FHAZIHA A E = gt

o

100 ppm SO, 8% 0y, 10% H,0, He balance® 200ColA 30%

A= 3F3}E-S In-situ FTIR (MIDAC corporation)ES =3 FAHSAT. Al T SAHEE S T &
/‘é &

& & 20 urEbdl wkeb g

= 20 YERE ule} o], T A Eu] [E= 29 a:= AAld 2(0.5Pt-0.5Pd/10K/Li-Al)Q] Zujo]
A3tolr] | %= 29| be Hlud 2(0.5Pt-0.5Pd/20K/A1,05)2] A¥d] =5, ZFw] A2 K (potassium) o 7]<13k

peaksl ca. 1,100 cn oA surface K.90,8] @240l #EHw ca. 1,160 e oA bulk K.S0.2 Fe1at 4= 919}

th. W ca. 970 cm oA surface Al,(S05)52, ca. 1,330 em oA surface Al,(S0.) 8 e

a
30
[o
iz

ca. 1,580 cm oA Zo 2 OH o] peakr} Zu] Aol 3

ofl

o AR T
4 s wEE g Al

T 2004 B de vk o], ALO:E HAE she vlald] 29 Fujol Hlste], Li % AlE 7o R 3}
AE Eeteks Aol 29 FulolA e K500 B SE7F =EA vEbgE & 5 A8l

rlr
ot

3. 343 AT AL E F
200ColA, 100ppm SO.Z 308 E<¢F E¢Fo] 33l (sulfation)dt 5, AR 3IEY & 5 AAHE F43)

SHE-S FTIR(MIDAC corporation)® Z743ske] = 3o YeERYATE.

b
ol
e

,.
r-|r:
2

FARo T AAAEES FZ22 1000 ppm NO, 8% 0y, 10% H,0, He balance ZZo|A], 308 < A& ).

E AT Fujxde] FAE Nox & £ WstE g3 & At
200CellA41 1,000 ppm NO, 8% 0y, 10% H0 Z=z1ellA] 30%3F NOB &2 ¥ 0.5% H,5 %3] reduction 3kl 100
ppm SOz, 8% 0., 10% H0 =ZdolA 3023 SOE F2 5, A3 22 oM NOE AFHAIA S0l o7k NOx
T2 F9 e A4 waks was) Btk 1, 3, 5, 7, 10, 20, 30% FAo2 FAsP oM, ca. 1240
om Oﬂ/ﬂ bridged bidentate nitrite ol 2]3F main peak”’} TEFHMW, K(potassium)o] 71213+ monodentate
nitrate’} ca. 1330 cmﬂoﬂH kol ¥ Qar, chelating bidentate nitrate®] ¥4 IR peak, ca. 1550 cmﬂoﬂH
4 4 Atk S A 2(0.5%Pt-0.5%Pd/10%K/Li-AD) ] Fvll= S0, =F AF=E 30% Fe] NO F& g5 vl
3 HW main &2 E<l bridged bidentate nitrite®] AXdpeak®] intensity”’} SO, =& o 19% 7} 4%
= g0 F AN
Hlate] 2(0.5%Pt—0.5%Pd/20%K/A1,05) 9] Fmje] S0, =% A5 Nox &2 F< WstE &< a7]9ls) Li-Al 7]
Wb Foje} e zHeA Aetglon, Nox & Tk 22 TR A4ES ZU0F k. ALOs 7|V Ef
= S0,o 9%t bridged bidentate nitrite?] XA peak? intensity”’} SO0l =F%¥ 7] A3} vlwdte] 37% 7}5F

A %ks slolst _/;: o]gj\]jr_

yeaae Zno EAy gy Aow, WS sla = TadE 1,09 O 7} 50,9 Alsts#Ee =RAA

i

)
<

H, A 2 @ vlule 20] wWE NSR v AFA4S B487] Yste], H,0 TPD(Temperature Programmed
Desorption)E &}7]¢} & o= 35T



[0078] L2 46TColA 943 714 E¢oZ bubbling ¥1912™, ArS balance gasZ o] &3t Aga3ict. Whg7lx9)
AA %L 100cc/minR}th.  0.1g9] A EE U-type quartz tube reactorel] &2 3 500C oA 1
Ho/Ar 2702 HAE &, 20002 255 w50 8% 0,, 10% H,0, 5% CO., Ar balance® 304 3+ &
Aok, ) Aol B8 F23E 23 dkgT)o] AFEE B AES AASH] st Aeow 28 uF
FoF Aro® purge ¥, 10C/min & S35t ZFv] oA & i
Mass spetrometerel] 23} mass number 17 = 1804 T&3}A .
[0079] %= 40 YERG wpe} o] wlme] 29] ALO, 7]W FulE 260 C H-ol ARE] FAE H07F 2EE 7] Al A
490 C F-ZolA FFE 9d HOo7F BF g3EHE A AT &
ol MFE FaE HO7F €27 AlREH 400 C FelA F2E Jd H07F BF g3HeE A4S #FEd ¢
ATk, wI 1 2 peak® intensitye} WA H|WE =3
o] vete] A3 A4S AT 5 AdH. H0 TPDE

&, AAld 29 Li-Al 7|9k EnjE

o}mr:

&l Li-Al 7]¥ Zu)9] hydrophobicitye] 41

Wl 444 (hydrophobicity)® <1&}e] SO, &2 4 Fol o 23t

=]
p

OHel G2 AA W Ae & 5 Ak,

t = IPUIOK/Li-Al (2 A0l 1)

0.5Pt 0.5Pd/10K/Li-Al (2 A0 2)
IPA/T0K/Li-Al (2 A0 3)

N — kLAl

Li-Al

L ~————T—— ey — IPU20K/ALO3 (HIRAI D
| N— T | 0SPHOSPAROKIALO; (R D

1PA20K/AL O3 (Hl R4 3)
| —— 20K/Al,03

— AIZO3

H, consumption

T T T T T T T

0 100 200 300 400 500 600 700 800

Temperatu re(°C)
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==0d 10-1189238

oin

EEH2
Surface
(a) - 500G
— Umin Bullk 1100
o L — i H
Ll e K805 11603
— Smin
| Simnon, e At
& =l ——— 1o mid 580 =3 403 T
2 . T. ?0 9?0
= ; :
c.0
-0.5
1800 1500 1400 1230 1000
Wavenumber(em™ 1)
(b}
Surface
K-50,
s i SRR Bulk 110.0
— 1 min EK-:50y 1160.
10 1 —— 3 min H Surf:
; —— S ming Surface ']"- a(c;e
% _— Tmi'lSSﬂ AL(SO0y); 1(S03);
= o5 — 10 min = 13?0
= = -
.0 4
-0.5 A1

1800 1600 1400 1200 1000

Wavenumber{cm” ! »
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S=50dl 10-1189238

=93
(a) #4t5t Hi{Before Sulfation) M3 E(After Sulfation)
— lmin — lmin
—Sinin == Imin
—Smin — Smin
— Tmin = Tmin =
— 10min /\ — 10min 1’19%
— 20min —20min
— 30min bad — 30min Py

Intensity (d.u.]
Intensity (a.u.]

wavenumber [cm™'] Wavenumber [cm]

(b} Eitst H{Before Sulfation) M3 Z(After Sulfation)

\ — lmin
—lmin

—Smin
— Tmin -37%
— 10min
—20min

— 30min M\

Intensity (a.u.)
Intensity (a.u.]

Wavenumber [cm™] Wavenumber fcm]

k1
)
N

3e-12

— ALOHLO(8) (H| R0l 2)

3e-12 —— Li-ALHLO®18) (& A0l 2)

2e-12 A

Intensity

-56-13 T T T T T
200 250 300 350 400 450 500

Temperature (0 C)
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