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The adsorption and decomposition of formic acid on a (2 X 2)-NiO(111) surface were studied by TPD and IRAS under
ultrahigh vacuum conditions. It was found by TPD that formic acid decomposed to hydrogen and carbon dioxide at 340~
390 and 520 K and to carben monoxide at 415 and 520 K. An TRA specira showed that the formic acid adsorbs dissocia-
tively to form formate in a tilted-bidentate configuration, i is known that adsorbed CO on NiQ{111) gives two IRAS peaks,
of which the peak at the higher wavenumber is assigned to the CO on fully-oxidized Ni cation sites and that at lower fre-
quency to the CO on less-oxidized sites. The less-oxidized sites are considered to be located at oxygen vacancy, boundaries
of the NiO crystals, and/or steps. We examined the TRA spectra of adsorbed CO on the formate-covered NiQ(111) at 100
K after heating to various temperatures to characterize the reaction sites of formate giving each TPD peak. When the for-
mate-covered NiO({111) was heated to 340-415 K, the higher frequency band of adsorbed CO appeared, indicating that the
decompaosition of formate at 340-415 K takes place on the fully-oxidized sites. On the other hand, the intensity of the CO
band at lower frequency increased above 473 K, and the decomposition of formate at 520 K was considered to arise from

the less-oxidized sites.

&

1. F

LR RRT L OSTORE - KIGO%E 25
BT LEBItHOMEFR2ERTS L TEETHD
A, T ORESITEIIRICRERICERT 22 b
%< OEE S Y, B{LWREERETE ORI &R G
BRAMDDOIHATERTHWD Y, FhMEMT &
FRAKBEBDNTOARHBTICES P+ —V7 » 72k
HEEOET S, RS METORREOES,
E T B b BUR B R O LI Seh A b v o e R Y
BOORSES LRI THEN, METRILLARELL
FEEFESL S R Y BIRSRR A COME R R B LB
TW5h, &z, SERMER LB EPoC 23Tyl
RS ETHEME U AR/ EEREEL, RIS HEIR
SPEHENERICEATE, THERI{HEMETmOoRN

PR L6 MARE R M A S (199611 A28B~11 H29 1)
[

BITZ Db FEHERETHL D,

NiO(111) KA FEE5EATE T 5 Ni0{100) il & &
WA D OFRRERETH Y, KBRS OFHS R+
SHCBRET D L Figlit Rn T X 5 RBRRETARNEIC
H5 (2x2) OWMENEEL LD LN, BEETE
B (LEED) ¥ &8 b v rEFAME (ST™M)
FANEHETLE-TWS, ZORMIE NaCHREE T
HBNIO OHNE T OAOEFICHASTA2=S/AMN LR
BEE (v rnrrty b)) B (2X2) OEETH
ATWBHOTHSD, NIO(111) OFE@MEFi3 N0 (200)
OLOL Y HEMFAMTHY, ZORMAFEEM
At D,

RMEH AT MRS, AR —ASREIE, BRI L
Eiia b o AR omEAEE LThAR A
FURELHABRARMBETHA, BILPHER ETo
TR B (FER, BEER) ORI, NiO(111) 78,
NiQ{100) ** *, Ti0,(100)™, TiO, (110}, MgO {100},

— 43—



436 &ilipE Wisk B7H

0.723 nm

Fig. 1 A sketch of the NiO(111) surface. The bottom figure
shows a cross section view.
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Fig.2 TPD spectra from HCOOH/NIO(111) for various expo-
sures of formic acid at 163 K. The desorption signals of
HCOOH, H,, CO, and CO are shown in (a}, (b), (&)
and (d}, respectively.
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Fig.3 Temperalure dependence of IRA spectra for formate
adsorbed on NiO(111). The surface was exposed to
formic acid at 163 K (10 L) and then heated to the siat-
ed temperature.
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Fig. 5 IRA spectra of CO adsorbed on a NiQ(111) surface at

100 K at various exposures.
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Fig. 6 IRA spectra of formate and CO adsorbed on NiO(111).
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