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Abstract — The catalysts for decomposition reaction of acetaldehyde were investigated. The catalysts were
prepared with transition metal Ni, Mo, Al on -Al,O; support by impregnation method. Physio-chemical
properties of catalysts were characterized by SEM-EDS, XRD, XPS, BET and TPR techniques. The
conversion efficiency of catalysts for acetaldehyde was measured in the temperature range of 150~500°C
by GC through the micro reactor system. The 8 wt% Ni/»~Al,O; was found to be the most active catalyst
of mono-metal catalysts tested, and the 1-3 wt% Ni-Al/»-Al,O; showed higher conversion efficiency than
other bimetallic catalysts.
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2.1. Z0fe| M=

& BT 28F Ado] 3 Z1AA ¢
o] Hojd ALOE ARAHZFL do] F5 Ni,
Al, Mo[10-16}5 &G Aeie) S&48E ATAE
ol g3lo], ¢ 8 PR H(excess solution impregna-
tion)0. & Fol & AZ[17]5FA .

& A7EAS 9 3}5 Agh| R FRF 549,
AAA p-ALOE B &H B & f% A Fd
712 70°CllA 227+ <t J—I’-E’_ st RS AASA
o S0 ®He] RS 9 *1]7‘]5P7] Hﬁ"’q 120°C
Az7|A 1247 Bt Az F, A4E 2 g
ELES AANL 2452 %} ] of 1&st7] 94t
500°Ce] F71 2917100A SAIZF Ft aAdste] Fu
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22. 0o} SHEY

AAA pALO 24 AFA X ZHulg &
A€ XRD (X-ray Diffraction, PW2004. Philips, USA),
XPS(X-ray Photoelectron Spectroscopy, Physical Elctronics
Quantum 2000 Scanning ESCA Probe)Z #2151t}

AzE Zuhe] Be)ashd 54 2] st
BETZ ZmjEde] FHAE ZA3Aom, Fu9 &
9 54 B4& 93l TPR(Temperature programed
reduction, Micromeritics, AutoChem. 2910)% 4313}
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23. 0| 2 MY
A7 12 inch U-AY quartz tubeE F2ale] 24
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Fig. 1. Schematic diagram of catalytic reactor system.
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3.1. BET

AAA AL E6 EAL 8 F& AFAE
G213 Zue] ¥HZS BET 718 24314t A
A rALO2 EHAL 128 mYgE 24 HUIL, Nio|
Swt.% BA 9 Enjjo] v EHAHL 105 m¥g, 8 wt% Al
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Table 1. Surface areas of catalysts by BET.

Surface area (m%g)
#ALO, 128
8 wt.% Ni/y-AlLO; 105
8 wt.% Al/y-AlLO; 110
8 wt.% Mo/»ALO; 117

£ 110 m¥g, 23 8 wt% Moo] EAH Znje] A%
EWAEo] 117 mYgR JelsTh

3.2. XRD
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Fig. 2014 & = gl%o] XAA 3ALO: ZAX T3
EAJo] 20=37°, 39°, 45°, 67°04 FAZAHY=H), °|E
A ALOY 2RSS #AE + Sl Al Ni, Mo9
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Fig. 2. XRD patterns of 8 wt.% Al, Ni, Mo/»-AlL,O;, and
#-AlO3 support.
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Fig. 3. XRD patterns of Al, Ni/»~ALO;, and Ni-Al/y-ALO,
catalysts.
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d F& Sulo] 2RAAE ¥as £ 298 Jed R
olth Fig. 394 & & A=<, »ALOY B4 %98
7 A= on, ojF4 Zujo H¢ Nigh Ale] A
o] FAEL & # UMW ole AFEY= B3}
I Nigh Ale] Ao BEHE AL FE HE7H
zhgol 23 Ni, Al AXo| Y4B Aoz F5H)

3.3. XPS

F4&238E Zo2] XPS spectraZ Fig. 4 2 Fig. 59
e AT Fig 45 9dF% F9d dig XPS
spectras H|2F A2, XA -AL0,9 Al-2p, Al-
2s, O-1s7} 22+ 80, 110, 530eVollAl, Ni Eul& Ni-2p
7} 850eV, Mo Zml& Mo-3d7} 250 eVollA] EelE )
t}. Fig. 5= ©olF4% Zvlo] tiak XPS spectraZA] 3-
1 wt.% Ni-Al$} 3-1wt.% Ni-Mo Z1jdA] Nig] F5H]
7t & EZMT Ni-2p7t 850 eVellA 1= Al
2 B4 EAZE 01437 A$E XRAA 1ALOS Al-2p,
Al-2s9]2] T e AlY] AElE BT = gtk

Counts (a.u)

Binding energy (eV)

Fig. 4. XPS spectra of mono-metallic catalysts loaded with
8 wt.% Ni, Al, Mo.

Counts (a.u)

Binding energy (eV)

Fig. 5. XPS spectra of bi-metallic catalysts loaded with 1-
3 wt% Ni-Al, 3-1 wt% Ni-Al, 1-3 wt% Ni-Mo and
3-1 wt% Ni-Mo, respectively.
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Fig. 6. TPR profile of Ni/3~ALOs catalysts.

Swt% Mo N
E)
&
@
c
3
Q
O
_—";%xu\l
10 20 wo 40 40 6o 70 800
Temperature (°C)

Fig. 7. TPR profile of mono-metallic catalysts loaded with
8 wt% Mo, Ni and Al
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Fig. 8. Conversion test results of CH;CHO by Ni/3-Al,O4
catalysts.
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Fig. 9. Conversion test results of CH;CHO by 8 wt.%
mono-metallic catalysts.
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AVY-ALO, Niy-ALO, Mo/y-ALO,

Fig. 10. Conversion test results of CH;CHO by mono-
metallic catalysts with different loading.
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Fig. 11. Conversion test results of CH;CHO by bi-metallic
catalysts with different loading.
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