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Abstract

Adsorption of Molybdenum hexa-carbonyl on ZnO and its catalysis were studied.
It was found that molybdenum carbonyl adsorbed on ZnO have no catalytic activity
for the olefin metathesis reaction but an addition of a trace amount of oxygen en-
hances the catalytic activity for metathesis of propene. By comparing the catalytic
activity of the adsorbed carbonyls which were oxidized by oxygen and by surface
hydroxide, it was concluded that oxygen is required not only for oxidation of molybde-
num carbonyls but for the initiation steps of metathesis reaction. [ R. spectra of
adsorbed carbonyl no oxidiged ZnO gave an unusual absorption at 1480cm™, which
may be responsible to a species being sensitive to U. V. illumination and replaceable
with ambient *CO.
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Fig. 1-1 Apparatus of thermal desorp-
tion.

G : gas holder G. C: gas chromatograph
R: reactor D diffusion pump
T : thermocouple R. P: rotary pump
E: electric furnace  1: infrared spectroscopic cell
M : manometer V. C: vacuum gauge

i35 ZnO ; i
P: circulation pump

Fig. 1-3 Sample preparation system for
ESR. Fig. 1-4 Closed circulation system.
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Fig. 3-3 Additional oxygen effect on

olefin metathesis on Mo
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Fig. 3-2 Catalytic Activity of oxygen
preadded Mo (CO)s/Zn0 for
metathesis reaction.

O : Mo (CO)s/Zn0 evacuated at r.t.

A : Mo (CO)/Zn0O evacuated at 100°C.
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Fig. 3-4 Effect of O, on thermal desorp-
tion spectrum of Mo(C0)s/Zn0.
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fowed by contact with O,

at r.t.

(CO)/ZnO D £ # & v AR IGIEE T DIERILENTLE 5 2 L bbb,
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110°C THER L 72 Mo (CO)6/Zn0 1= BAEAEA L -5 0 HIREE R TS E R o CO Bk v —
73S 2k (Pig -0, MU LSHEREL2SM LU TR S &, BEPcLE0 CO 2 X

Nl Lo T, BEOHRIMIRE ) 7 F Y IA K= L OSBPREL, 12+ A ED CO MK

HLIcb VW25, 70, IR A7 P L OBIERBRTH 1000 THR LR THBELYEAT S

LB NE = VR BT 7D (Fig 3-5),
FEETHS L Mo (CO)/Zn0 AR e BEXYEBA L IBE L, KPS E0 CO B & h

A5, OBEA LERMAQ00°C, 280°Chiz 7 + Lic/ &7 CO Bt v — 7 2805 (Fig 3-6),
CHICHGELEBEOHRINC L 5 IR 2= b o iz Fig3-7T iR &, BEOHIIMIC L - TH
NMR= A ESSRINAEA L, BRERTHEST5LEE5EH > T <,
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BRI BN, 2 2wy ARREERE bR o tc, Mo (CO)e/Zn0 BT EM L sy &
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3. 3 EFERIBL 12 ZnO ki Mo (CO). 075
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BB B IHI, Xe DF ADIKET T Mo (CO)e DI %17 7t - 1o Fig 4-1 BRERH A E 2
BZELBEE Mo (COIDIR A7 bV DEALT AFFEARLILEDTHL BEH LA =
LDOPCO BEHOPCO I »TEBREINS 2 itk 5 IR A~y v 0B k% Fig4-2 18 L1,
BCORBEATE EINF =D LSS BIRMPMEEBPI~> 7 + 55, Z0OHE, ERIND v
7 TBEINRNLEZ EE RO, flziE, Fig 4-212CO 0B A 1 4514 1875 cm™ DRIz
HEHUT P LAEWIBIREDORED 1835 cm™ DRIN & 1480 cn ' D BILUTFIES < BV 7 P L
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=Y PR T
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Fig. 4-1 LR. spectrum of Mo(CO), ad- Frenggx?cyuzgg'})ﬁoo 1400
sorbed on O, pretreated ZnO.
Fig. 4-2 Isotope shift of adsorb-
ed carbonyl by *CO
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Fig. 4-6 Changes of L.R. spectrum of moly-

bdenum carbonyls adsorbed on ZnO
by U.V. illumination

FASRALER U7 ZnO Bl Ui Mo (CO)eatbtic HomB A L » TIR A7 + L 0%k
Fig 4-3 1 L 7o HoDWRINIC X T 4R = 4 OIRANH D, 1875 cm™, 1835 cm™ 3 & UF 1480
T ORIPIIFEE W I Te o ToZ E b b,

80, T L1 ZnO L3 L1z Mo (CO)e IR 22 b iz ®0, 084 L 0\ ZERD bR

fem o te (Fig 4-4),

BEEAE L 72 ZnO e Mo (COeHME Xicfilo Y r vy D A & v ARG 51E
B oWCHNB L, Figd- SR T I3V BEOBBEOHINC L - TEMSE L SHBEKT 5, B
Tt 287 Zn0 iz Mo (CO)e % i SB1E o bl & ISR 0ZERARD L RIh - 1,

FR B D SIBFNE L1 Zn0 ki Mo (CO)ex A BIRFE X8 7o & DA 1480 cm ™' 0#f LK
PAETL AL ETHANEFTTIOL S HRBEE D » Lk 2 L EDOFIIHE STV Inb,
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TR~ Te L 512 1480 cm™ & 1835 em™' D EIL CO 7 1 v + — 7OBEGEE P MLOBRIR L v E
Wk, Fi, BARY ISBRHETASE, ToOo0BRNRELLIESTA R RVWEHLE

(Fig4-6)e THEFTHEINTVWEEB I ALE = L OFRNABRIIZ T, 7V O AE= LED
B X - CRABIBIKAEIS00em™ < B F CEBHM A~ 7 + 350, to X5k &y
5 b AR 1480 e OIS I 7R BE D L = A b &5 IR B % BB MRS
ALO; Bl L7z Mo (CO)s » CO AP L oM EEHC L - T 1680cm™, ¥4, v v CO
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