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Surface Characterization of Metal Oxides by Infrared Spectroscopy

Following Methanol Adsorption
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This paper overviewed the availability of IR spectroscopy following methanol adsorption as suface characterization of metal
oxides. The results obtained for CeO2-ZrOz, Ga203/Al203 and Ba/Y203 were introduced.
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Fig. 1 FT-IR difference spectrum of adsorbed CH3OH species on CeO2-ZrO: remaining after evacation at room temperature.
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Fig. 2 FT-IR difference spectrum in v(oc) stretching region of
CH;s0 species adsorbed on CeO2, CeO2-ZrO2 (CZ) and ZrO:

remaining after evacation at room temperature.
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Fig. 3 Proposed assigenments of v(oc) bands of CH3O species
adsorbed on CeO2, CZ and ZrO>.”
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Fig. 4 A change in the FT-IR difference spectrum of CH3O

species adsorbed on a mixture of CZ and ZrO2 .

CeO: 1 a2 ZIO: B ET H 2 LICL 550 TH Y,
I (Zr*) ¥ — 7B n S Zr0: OWEH % Wb %
CENURETH B, TIT (Ce*) 2hRE SN D
1047cm™ O ¥ — 7 BRED ZrO2 NI X WKL TH
DL ML 7 ZrO: O—E AL s b 2 L TEREO
AR A FANERT B 2 L 2 TRIBL TWb,
o Xz, 2% 7 —VE#EIZ X ) AEKT 5 CHO0
HIFEES NS IR Y —2r o)y (HfE) Z3fd 22

Li2Eh, AREEO Ce A MR Zit A M B &
OBALAEZRIY A b OEIE 2w - E =R IEIT S 2
CENHRETH o

3. Ga=203/Al20s3
Al 1) v 2 R fill o R ERCACREE % AT 3 5 Tk &
LTAY = VIEMO IR WE % B3 L7255 Z ol
125 ALO'Y R Gax0s', Zr0."? O KN & LT D
AHELHE SN TnE, FESIE, KEFEICL D A
L 72 Gax0s 7/ ¥ 1% ALOs (24 HdE 5 L 72 il 28 =
WNO EBIRETHEMEZ R T I &2 MET L L & 12,
Wk A5 7 — VD IR JIE» HHES S L RAIKE L
filt G E N DB IZ OV THRE L2, Fig. 512
Ga203/ALOs 12 A% J — Va2 - BERBICHIE L 72
ven FEIH D IR A7 MV % 7R T o ven IO IR ¥ — 2
EAET A b OBENIRRE DRI /NS v & & T
WAL TV FRMICHIET BN A ABR SO S
(Al JE T O FALIRAEE) 12HKAF LT 2850 em™ i3 &
2825 e AFIEIZ 2 RO Y — 2 HHIIS 'V HiE DS 4 L
WD AP A4 b ROV A ABES) 125 L 72 CH0
i (type-1). $4ED6FALO AP H 4 F (i1 A
g 1) 125 L 72 CHsO i (type-1D) &JRIE ST 2,
Fig. SIZRT LI, TVIFICWE LAY/ —)Vid
2844 cm™ & 2816 cm™ IC ¥ — 7 EIEE S ., ke &
C—HLTwD, TAVIFIZBET) o /8T %
FdbL, 5L E I, 2844 cm™ D ¥ —
7 HSEA L. ez 2816 em™ O ¥ — 7 BREEATHR 7 o
7oo SHUIH Y T LAOHEIMC LD 4 BALO AP H A b
WA L7z L2 RBT LR TH L, BETIL, 6
B AP 1 S OEEDEL holzZl L ML T
W CH:O 203 APT 4 Mizhnz, Ga* 4 hicd

2941
=0.1a.u. 2816
| 2844

G&goy"ﬁlzog
1000°C

GEQOJAhOQ
900°C

Ga,04/A1,0,
800°C

GﬂgngAlgOa
700°C

Absorbance / arbitrary unit

Ga,0,/A1,0,
600°C

| |
3100 3000 2900 2800 2700

Fig. 5 FT-IR difference spectra of CHsO species adsorbed on
AL0;3 and Ga203/Al20s calcined at different tempeartures after

evacuation at 100 °C."?
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Fig. 6 FT-IR difference spectra of CHsO species adsorbed
on Ba/Y20s with different Ba contents after evacuation at
100°C.'”
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