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Abstract

Abstract

The chemical interaction between oxygen and transition metal surface is of considerable
research and practical importance, which is common and crucial for many industrial oxidation
reactions, and has attracted much attention in surface science. Oxygen absorption and the
intense oxidation of the Mo(110) surface were studied by means of HREELS, AES and LEED.
At 0.67 ML, most O ad-atoms reside in the hollow site, while few are located on the long bridge
site, as evidenced by a dominant loss at 600 cm™ and a small feature at 513 cm™'. With increased
oxygen exposure, a new peak at 642 cm™' appears and becomes the main feature in the
vibrational spectrum after multiple oxygen exposures. This feature can also be attributed to the
O-Mo vibration in the hollow site and the frequency shift of this vibration might be caused by
a rise in the lateral interaction along with the increasing oxygen coverage. The loss at 642 cm”
!'is also the statured vibration of oxygen absorbed on the Mo(110) surface and the statured
coverage of oxygen absorption on Mo(110) surface is approximately 0.78 ML, while the
corresponding LEED pattern is a complex (1x1) structure. It was also found that the existence
of the oxygen ad-layer can hinder the further absorption of other gases on Mo(110) surface in
UHV chamber and keep the surface clean.

Successive oxidation of the Mo(110) surface as the temperature increases from 573 K to
1073 K was performed under low oxygen pressure (1x10° Torr). Below 773 K, a thin three-
dimensional molybdenum oxide film is gradually formed on the Mo(110) surface, which
produces numerous step sites on its surface and the surface structure is similar to that of
Mo(110). Above 873 K, new patterns appear in the LEED and the oxide film goes thicker, and
at 1073 K a proposed epitaxial structure of MoO3/MoOx/Mo(110) is produced, where 0<x<3,
with a well-ordered (2x2) surface structure. This oxide film eventually prepared has a potential

application as a model catalyst for supported MoO3 heterogeneous catalysts.

Key words: Mo(110) surface, HREELS, oxidation, absorption.
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At gl Bk, B T RR IR RSO R B, SR e R AE T BRI SR
IR WG G R, W X PZRB M T REIE XPS(1954 4E[1]), F4FEIHE T Bt
STM(1981 4E[2]), FISIRSNEIE SFG(1987 4E[3])%F, iLRlEFIM 1 505 F &1
(I 2, Bets e 2 ) RE—IE 720 b, RO Ta) R —LE A2 S Wi i) — R 1A, SRR T
5 B 5 R R S R

FTRL MIROW S B2 2% 82 R AEAE R T/ AT B & FPal R . —J7 T, BRI, 55l
e BRI, T R/ SRR AALE, H R SR F M4, 510 X7 I
e ] g — 2540 55 AT I R R SE M AR . 55— 71T, VE 2B R, ks, ff
o LSRN EAER, i, mEENE, SHEAERE, MEAERH
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B K (Model Catalysis), &K AR AR 2 —[6-10]. B IEE HLE IR T)
ZARMEAG SO AR, MR TR T SRR AR SOSILER[11], B FE M B R e A 77 5
1) 5 PERE Z IR ELAE IR R

A (Oxide Films) (il 45 /& A AU AL 0 1) OBk [12] . B0k, 7E Tk b, b
T S FREAL T A AT B 1 — 353 o ST DA 2 A AL R i cdd, BORI,
REAE A MR BVE PR RSy, FLAN S 2E FSORI 45 6] 5 2 s M (e A 70V P B IR R P 1 OB
Hox, WA T 008 S B ST 4, B @B AL, AT 3 )
HRAE, BOGHE TR RIS SRR MG R . BRI, BEih A& A& 4
PR3 THI 2 B (R AR 90 1R T G R D e

W, TE 48 5 AL 3R 1 ) A% A ALY I A 28557, Bl Si02/Mo(112)[13],
TiO/Mo(112)[12] %% . i & J& 5 & WA Ak, W Ae1s 2 B A i, b
Fe304(111)/Fe(110)[14], Cr203(0001)/Cr(110)[151%. HTHHE&E M mIE S, B EEL
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A A Bt T A 5 PH S W U R s 53— T, AR P < e S hnE IR,
LA, 7B R AR IR A S AP IR 7 VAR 0 B T ) B S A R

07, FRHEME LG eaE, ROVHAE 0s, 5 RAE 9 e 1
Gitpi kL, A TR R B HE R [16]. HHARILIE SR, SRHEBGRR, 1E
SRR GEAN, FRRRE BRSO TR A i R, TR
B A AR, W FUAH e R AR S S A AR R R IS

1.2 Mo(110)FRE I E W MHiTFE

EAE Mo(110) b 1 W B 2 — /NI S8 2 A &, L K e H AT O
(LEED)[17-23], 4= 68 B 77 5 (reflection high-energy electron diffraction)[24], &
438G L7 R S (angle-resolved photoemission)[25], £ 5 45 # ¢ HL ¥ E it (angle-resolved
photoelectron spectroscopy)[26], HL ¥ REE I KHE(EELS)[22, 27-29], KRYFLLAMRIISIETE
(RAIRS)[30], FIHHF4IE B MBI(STM)[3 115256 F B, A BB 5[32-35].

Bauer X} /£ Mo(110) -5 (W B & 548 [/ LEED 751 I 555 R 0 T B TAE[17,
19, 20, 23]. Bauer[17]% 57 7 Mo(110) il " ff %078 75 FZ 556 N1 LEED A75Y Bl % 2 [A]
WRHR, MRIAEAE G 6=0.25 I, XA O/Mo(110)EKH 2 T p(2x2)IATH A
F AE 0=0.28 I, I T —ANHTHY pQx2)MTHS £, JF Hook 2 G 58078 o O 39 hn o 4,
fE 0.4 ML 7 AR IR Bl i K. RN, 845 M TS S (super structure spots)AE[1-10]77 [7]
ozl HEEAL 0.45<0<0.60 Y[, HIL T ERIIATHIEZR, HA@asmar i sim sy
2 (splitting) BB & W PR U I AN T o8/ o« FE78 25 FERR I 0.6 NSRRI, HEBLA TR AT S
BlZE, SitFER, FERIMTHEIRBERT . HHELE 0.6~0.7 ML i, LEED HIL 7 & 4%
1 pQRx DEIZE: 18 pQxDATH A AI(1/2, 12)0 BT HEL T TEATH fH(satellite). M7E
0>0.8 5, BT Mo(110)E:JATH UL I S BASE, Al AT S s nR FE AR AR 55 1K), I HL
XA B AR o 2 UG R v LUE Bl (HA3 4R 102, AMUAE 0=0.25, {E(RERE
10 P (<~0.3ML), &5  p(2x2) AT 5 B % [23]

BT LLE LR O/Mo(110) - 4EFRTH 454, Kamei[24]7E =88 5 B kKB T =FF 7
W —4ER a0, HAhPAIEE Mo[001]77 1A, FFH—HMrE Mo[-113)/[1-13]177 1.
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