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Fig.1 Energy diagram for the reaction between ethylene and molecularly adsorbed superoxide on Ag
surface. The route leading to ethylene oxide (EO) and acetaldehyde (AA) are shown by the solid and

broken lines, respectively.
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Fig.2 Comparison of the energy diagrams for the reactions between propylene and molecularly adsorbed

oxygen. The Route for the allylic H

attack is shown by the solid line, and those for the carbon attack are

shown by the broken and waved lines.

EEE RN ENRENS,

fhm & LT, A FROBERR (RA——FF¥1 F,

iZ, 7BV YDBES%DINIE L H I vasie~2,
WRWZ R, IEFEAEPRITLES,

ol
ES5LTHES

0;7) BIHEECERELEVWINE, EFRESERILE P? TuEVVIRBRAFNVERDZPS, ZOBBRER
WEWD ZEich B, R, MR LT, O, DA REEoTRIEBWBES S EEDBAERID? HWi
BT, FFREROBREZEI LTED TV FobELYEEZEIFLYTREDS-HDORIEL— b
EVNSZLIRRBIPERS., ESHVBTBEENY I BENDZDED S5 ? EROCHEELTA L H 1519,

LUloTWBEBDLIZDT, REREZOETEE 2% Fig.2lxF Vv DR EFEKEDAM 2HWT oL

SEDRTEHIDNNEVNIEZ /I EEBbh3
2, ZDHIY OB MR ESBROFBETH 3.

3. TOEL>OE3E(L

FOEL Y ORABRILRED TENCEETHS, L

LZFULYDBEREZRED X S5 iR

VEBRREEDA—NN—FF Y REORIGDBER L ZDL
INVFEF VRNV ERBRLERER L, 2 TREORES
797 LTxF VvV ERURIDERE-ES5RTHS
&, Fig. 2D LoD ENZ o603, Zhdizzdv
YDEEEFBEDLBIFIRE VY, DY, BBzl

2% WD TNATFEFREZEZINRIZIZ69.4kcal/mol b DE WY



4 it

THHBZDENLT, 7oV rdFy A FREZNV—}
i 13.7 keal/mol D8 Y 7325 3 1 THD THE S H T,
IFVIDREEBITNS, EHET 38, ETFRERL
DRIGEDFEHDBFEECEILIBUTSE, ET 3L, HE
CH: REZ7:S LV TRYBRDZVEDORWENS
EHEOEIWBIELY, ZI5WS5HBERECE->THWS,

E®S, bL7ubEvyORGRIENIF VY ORGE
{LERUL ZORIGERTELETHIE, Tubrotd
Y4 PRBEROCERT IR T CThHhrEwS ik,
BHOPICEROBREFET S, ZZTRERZER,
30 RICEBRIEPICHIARENSIZETHS. T
b, EELFBLTVRIDRBLRERESLIN?

ZFITRICEZRT-DIZ, TuCVYREBAFNVENDS
DT, TOAFNVKREBRBT I v 7 T3R8 THS.
ZDREBETHE, Fig. 20 TRIERLESICE Fuxx—3F
FYETYUNBERLTOEH, tFa—F 3V i3FkE
EAZET, RTRBRLOHRZ->Tw tBbh 3,
FRFRERXOBSR, BEROH ETINEEZESD,
ZO5LT, BROLERTINVHERTIERSEZOND,
ZORIGERICDOWTHET 3 L Fig. 20—B T DK
BEohTz, ZORER, BOT/OEVYEIFYAL FRE
ZNV—P&EDTIUEET, BEAENYT Y, EF
RBRERROEZES, EEIT 238, BHTELH»IZOH
ETINVEBERTEINV—-I3EIEERT, ZOXS51Tm
BV ZAFJ 4 FBTEZ30L R0, BEBIENEAFNV
ARREBETZ2NABHY, HEHPIZZH 5DIE S HEF
RNRTHEIEhBbrotz, TORKTIE, TUNVE
OH 8 TE&, ZOBORIBKE2WTREFbIoTwuin
B, ZOTINVETZTINVT=FYRENLUTCREECE
%, SHHCHEET 2 wS I 2B EZoTVLRS, "B
22k oDNT, ZRHI EAVBERICEALALR
bRhT, BRI, RBIALKCRoTLES E#E2
oh3,

R, TVv74avOBRERIGEZ DB E, TYNED
KEVDHIHECE, TINT=F U HE@FBNTET, Z
NWHELEBRIECEA»oTLE Y., BT, —RFvbs
e,

o, BRECIERFVLRIEHEZ 2 TwBHIR, ¥
RTCTIYNWKEBBRWIEETH S, LEW3 BT I NVK
RND2W, TINT=FBEELT B ICEENED
TE3,

- T, ROMERTOELRIZ, Fig. 20 TFTON—1+ %
Ty 233EREIEOVLENRS I iThS, FE,
ToEVYZIF YL PREZREBN P DBDOED
S, TUNT=A I NDOINAEDORLEZTHIE, 208
ABEETL BARERERDHDI ENDI T ETHB. TUNMK
R2O/N—FCESBZIZ LI DR EicEwizE >
WWOKZER, TuaEvyTii&E->TLES, ZO/IE
EBRAVERWIAOR TRV FEZEVDOhh
HBRRIERL TR0 LES,

B A F *

Mo

REBIEARICRY L -HERRRER, BERBHEAZED
PHEER, 275 OMERAKS & UZOfidhitioss:

BEOBAC I -THEONEDBOTY®, ZZRRELT

BELI2w, &7, MXREORIHEENRT L 39 R— 1
CHEIBER LI,

X [N

1) EHHEE, AEREE 7 8 —EAXTEMERIG, MEZERE,
BRI A T4 74927 R, p.170-(1985)

2) K.A. Jorgensen, Chem. Rev., 89, 431 (1989)

3) EMWHE, MR, A, 20, 381 (1978)

4) N.W. Cant, W.K. Hall, J. Catal., 52, 81 (1978)

5) IHIER, BFF, FMHE, 23, 331 (1985)

6) H. Nakatsuji, J. Chem. Phys., 87, 4995 (1987)

7) H. Nakatsuji, H. Nakai, Y. Fukunishi, J. Chem.
Phys., 95, 640 (1991) ’

8) H. Nakatsuji, R. Kuwano, H. Morita, H. Nakai, J.
Mol. Catal., 82, 211 (1993)

9) H. Nakatsuji, Proc. Surf. Sci., 54, 1 (1997)

10) H. Nakatsuji, H. Nakai, Chem. Phys. Lett., 174, 283
(1990) ; Can. J. Chem., 70, 404 (1992) ; J. Chem.
Phys., 98, 2423 (1993)

1D Wit 1§ 196 S EREEM R BHEEESE, p.19
(1996)

12) H. Nakatsuji, H. Nakai, K. Ikeda, Y. Yamamoto,
Surf. Sci., 384, 315 (1997)

13) H. Nakatsuji, Z.M. Hu, H. Nakai, K. Ikeda, Swrf.
Sci., 387, 328 (1997)

14) H. Nakatsuji, K. Takahashi, Z.M. Hu, Chem. Phys.
Lett., 277, 551 (1997)

15) H. Nakatsuji, Z.M. Hu, H. Nakai, Int. J. Quantum
Chem., 65, 839 (1997)

16) Z.M. Hu, H. Nakai, H. Nakatsuji, Swrf. Sci., 401, 371
(1998)

17) Z.M. Hu, H. Ito, S. Hara, H. Nakatsuji, Theo Chem.,

- 461-462, 29 (1999)

- 18) Huat 18, BAHREA, ], 37, 108 (1999)

19) M.F. Portela, C. Henriques, M.J. Pires, L, Ferreira,
M. Baerna, Catal. Today, 1, 101 (1987)

20) P.V. Geenen, H.J. Boss, G.T. Pott, J. Catal., 77, 499
(1982)

21) M. Akimoto, K. Ichikawa, E. Echigoya, J. Catal., 76,
333 (1982)

Partial Oxidation of Olefins. Hiroshi NAKATSUJI
and Kei KURAMOTO (Department of Synthetic
Chemistry and Biological Chemistry, Graduate School
of Engineering, Kyoto University, Sakyo-ku, Kyoto
606-8501, Japan)

Partial oxidation of ethylene on a silver surface is an
important industrial reaction. Here, the mechanism

and the route of this catalytic reaction are clarified

theoretically. Similar reactions of propylene are inves-
tigated, which offers a basis for challenging catalysis
design for propylene oxide formation.
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