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F339 CO7L 4k F3g A, di xZfe] Frlstd CO7E d=lF A=, o8t FAld 4}
A EddlA e EFase] NiOF& HE S22 4TS dA5siadch CO2 d=iFe F34d Cos}
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ABSTRACT. The coadsorption of carbon monoxide and oxygen on polycrystalline nickel surface has
been studied using XPS at the room temperaure. The adsorption of CO on the nickel surface precovered
partially with oxygen is found to take place by the following steps: The CO molecules react with the
preadsorbed oxygen atoms to liberate CQ, gas at the initial stage of low CO exposures, and they are
coadsorbed gradually with the increasing CO exposures. The extent of coadsorption at the higher CO
exposures is found to decrease with the increasing degree of oxygen preadsorption. This finding is explai-
ned in terms of the reduced adsorption site for CO as a consequence of oxygen preadsorption. The
CO molecules preadsorbed on the nickel surface inhibited the adsorption of Q. molecules. The increase
of oxygen exposure led to the dissociation of preadsorbed CO, and the NiO layers were formed concurren-
tly. The dissociation was rendered to arise from an oxygen-to-CO energy transfer.
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Fig. 1. O is and C 1s XPS spectra of oxygen covered
(0.43 monolayer) nickel, obtained as a function of CQ
exposure at 300 K. (a) clean, (b) 135L O (c}) 0.5L
CO, (@ 1L CO, (e} 2L CO, {f) 3L CO, (® 5L CO,
(h) 7L CO, () 10L CO, () 13L CO, (k) 15L CO,
M 171 CO, (m) 20L CO, (n) 25L CO, (0} 30L CO.
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Fig. 2. 0 1s and C 1s XPS spectra of oxygen covered
(0.26 monolayer) nickel, obtained as a function of CO
exposure at 300 K: (a) clean, (b) 8L, Oy (¢} 05L,
(d 1L CO, (e) 2L CO, (B 3L, CO, (g 5L CO, (h)
10L CO, () 15L CO, () 20L CO, (k) 25L CO, (»
30L CO, (m) 40L CO.
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Fig. 3. O 1s and C 1s XPS spectra of oxygen covered
(0.15 monolayer) nickel, obtained as a function of CO
exposure at 300 K: (a) clean, (b) 3L O, (¢) 0.5L CO,
@ 1L CO, (e} 2L CO, () 3L CO, () 5L CO, (h)
7LCO, () 0L CO, () 15L CO, (k) 20L CO, (i) 25 L
CO, (m) 30L CO.
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Fig. 4. 0 1s and C 1s XPS spectra of CO covered
(0.5 monolayer) nickel, obtained as a function of oxy-
gen exposure. {a) clean, (b} 44L CO, (c) 05L Oy,
{(dy 1L Oz (e} 2L Oy, (H 3L O, () 5L 00, (h) 10L
Oy, (i) 15L Oy, () 20L Oy, (k) 25L Q..
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Fig. 5. Changes in XPS peak intensity as a function
of oxygen exposure at 300 K.
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Fig. 6. O 1s and C 1s XPS spectra of CO covered
(0.25 monolayer) nickel, obtained as a function of oxy-
gen exposure at 300 K. (a} clean, (b) 216 L CO, (c)
05L O, (d) 1L O () 2L O, (D 3L 0y, (g) 5L
0z (h) I0L Oy, () 15L O, () 20L O, (k) 26L O..

A 710 i 3h7} gt o1 AL ozl FAR COad)y=
ih42) sle)EFaE A s(inhibit)3t 2 2 iEpY
2 glen, o)eid A CO9 FuAlist 2=
Abae] A7) Ao YAz QS E HAYTh
9 Ak27b ojE]) F3g e CO9 §-3po)
WS e ol2g AMHE Ni EdelA COst
AbAe] F3Art A9 dAEE YHHeR Fd
stz 9o} = AR Ni(111) Edd CO9t 0,9)
FEEF] B AFHEHE 919 AT Ak
2X%X2)0-Ni(111) &334 F3g COo& Ni(lll)y &
ol seld Abist PR AT 2R FUE
ol £, CO8) F&eLiA7t 5 F 459 wbiagol
)8 <k 4keal/mol Py Bolr}s 3L o]4e]
2 e3gREe FAdE R 2 COad)dl )
o5l 2855eVe] C 1s¢k 531.5eVe O 1s %89
717k AR o g ZH4ske ukwd] CO@d)9) #e)
F3ol) 71209 283.3eVE C 1s2} 5302eVS) O 1s
2Hes Boee] 477 F73tz Aok 151 )
e} 2bE: ZagdMe k@dde] U3l de}
2833eVe] C 1s ¥9-2le] A7le A A€
t}. 2@} 5302eVe O 1s %2l #Ash &
7R} CO7L 025 ERA22R ole] F4° 2

Vol 37, No. 12, 1993

Rz dae] 43age] A= #2 AHA9}
B3 AN4E A& 7 ANk Fig. 62 CO9 1
&) 0258 75l 213 XPS Aelt}. 2¥
o 4] Bl 4kd &g} 5L o) 4)e] FrkRto) uleh
A2 F243 CO@d)el 7129 2855eVe) C
1s 2-¢e7F sk glew, Al sfe)F 2t
71918 283.3eVe C 1s9} 530.2eV4 O 1s ¥-%2
S Frhstn ek 222 ok 10L o] &) Ak
ez e NiO Ao 7108 530.2eVe] O 1s
Bt FAsH) g o 4 ok

0.25¢} 0.5 239 CO7F F%€l Ni Eddo
27 512 3L o]Ate] AlaE x23d vjel Falg
E2k4te o] COoll 71915l 2855eVe] C 1s¢} 5315
eVe] O 1s 35287} 23 ols} g7 she] &3l
71415 2833eV C 152} 530.2eVe] O 1s £9-2)7}
F713L B9 Fv)Ech o)RE ZIMAY 4hde]
2 H FARY CO@ad)7t Ni Exlold #Hiz)dich=
e HedZr) [R3 HREELS $9] 1A}
213t COx W2 93} Yellon-top site) Ex 270
ol k2] 7l =} Apole] zlel(bridge site)oll 43
28 (end-on) FAsuS»2 Falw HI ES-
DIAD 5-& °]4% dvZad o#d Ni110) &
Hol F2E COe 19° )4 718494 Yo 9
23 QIR ol )t 7] skekA Q) COS FARY
2]7} Qu7t Oad)s} $EZ o 7)AA 4L A&
FlW27HeT) CO FA42 752 A"
U £ 5 elod, ola) FA3d COwd)y 4xvl
vd Fda 2g-ske glepd £t 2 F35 CO
(ed)7} e F2aiA 2 Zeg s 4 ok

of1g FFolriz|el Hojol 2§ 3= ¥ v
o A xi<tHe) Fvksld 0, 71} {3
COzbs| FE3g0] 271 Aol wetd COad)
o HFAs 44 dojuA ® ez £ 5 Qe
AT 2&U™ye) F715lH COad)e N FAL #
2]3} ot Aolatx 7|y 4 ok D. W
Goodman $'%17.& Ni(100) £=o] 1~2tarre &
CO 8o &35S W shule|=y =hio} o
Asn o}21& Fischer-Tropsch W2 #4333
sjafgol2l Risldel. Tracy®2l Erley S99
AP A 2)3hd Helzlkink) Ex HHstep)
Zo A=At CO@d)ye) N2)EHe] #2|&HA



1024 FEH - REY - 2EY  RE®

Qelxkel. et Aelel e COad) Held3419)
skl A} 82 @) dRolch ofele A%
Fag Educks Aol ARy Heldl F3
€ 3% €08} 427} YA ER F of 2o)ah)
142 Aols BeA B YY) A epIHE
A2E2 whgol AA Yol 4 g AR %
# ek

i =

Aol A Adazt vl FAHE ofAA Ul Rl
COE #2470 A3} ¥ CO k& Me YA
FEdo] v)2) F39 AL} CO@d)7t N g3
CO.7} A5o] COR B33id, CO 23] 3
7hetel e} Ariet COad)7t ZEEdEE ¢ &
s, olad FEEFRL vig FAHY e 4
22| ko] 2 £ & CO 2ol Yojyet
ol Y Fdel] EAhs 4] Q&) Fv)
ol ma} CO2) A3 F2xje)7) gy
FA5E7) tagd 7k F, olg] F3d i
a2) Fo| B =& Akt CO9 F2H2 A (inhi-
bit) skich.

CO7t vlgl #29 24 Jd g 44E
F34A7 A 4 mfeke] & d ole] F4L
CO7}t Abke F2g Hasigon, ol2idt Ade
vle} §39 Abaie] Asisel vizyg o COsk 09
FxAele 4ok 4% = Qe

Ak xEFE] Fvid o v)e] 34" COs
dejFxsiaod, ol Ashe= 71Mge) Ais}
F29 CO9l 320 984 COx Ni ErdolA] o
gy ARy £ gk 22 olo) i 2EL
Az Ao BRACIAE ol 4t g o ¥
A Rojztz Z1hEcl

3 Ak eFe] AL FUksk Akt
yd EdedA EFstd NiO o) A5
YA Yukdal Apde #2Y 4 Ak

B ATE 199295 RN ged 7z
z|glol] 2lajA) o)lFej P o oo Atz ch

el 8 & ¥
1. T. Engel and G. Entl, Adv. Cat, 28, 1 (1979).

2. D. A King and D. P. Woodruff, “The Chemical
Physics of Solid Surfaces and Heterogeneous Ca-
talyst”, Vol, 4, Elsevier Scientific, New York, US,
A, 1982.

3. J. R. Anderson and M. Boudart, “Catalysis”, Voi.
4, Springer-Verlag, Berlin, West Germany, 1983,

4. R. L. Park and H. E. Famnsworth, ] Chem. Phys,
40, 2354 (1964).

5. R. L. Park and H. E. Farnsworth, J. Chem. Phys.,
43, 2351 (1965).

6. H. Conard, G. Ertl, J. Kuppers, and E. E. Latta,
Surf. Sci, 57, 475 (1976).

7. K. Conard, G. Ertl, J. Kuppers, and E. E. Latta,
Surf. Sci, 76, 323 {1978).

8. J. Goschnick, M. Grunze, J. Loboda, and J. H.
Blork, Suzf Sci., 189/190, 137 (1987).

9. E. M. Stuve, R. J. Madix, and C. R. Brundle, Susf.
Sct, 146, 155 (1984).

10. R. ). Behm, P. A. Thiel, P. R, Norton, and P. E.
Bidner, Surf Sci, 85, 143 (1984).

11. C. T. Vampbell, G. Ertl, }. Kuppers, and J. Segner,
J Chem. Phys, 73, 5862 (1986).

12. V. Matolin and E. Gillet, Surf. Sci, 166, L115
(1986).

13. J.-H.Boo and W.-S. Ahn, Bull. Kor. Chem. Soc, 9
(6), 388 (1988).

14. S.-B. Lee, J.-H. Boo, and W.-S. Ahn, Bufl. Kor.
Chem. Soc., 8(5), 358 (1987).

15. W. Erley, H. Wagner, and H. Ibach, Swrf. Sci.. 80,
612 (1979).

16. D. W. Goodman, R. D. Kelly, T. Madey, and J.
T. Yates, J Cai, 63, 226 (1980).

17. D. W. Goodman, R. D. Kelly, T. Madey, and J.
T. Yates, J. Cal, 64, 479 (1980).

18. 1. C. Tracy, J Chem. Phys., 86, 2736 (1972).

19, W. Erley and H. Wagner, Surf Sci, 74, 333 (1978).

20. S. Anderson, Solid State Commun., 21, 75 (1977).

21. R. G. Tobin, S. Chiang, P. A. Thiel, and P. L. Ri-
chards, Surf Sci, 140, 393 (1984).

22. M. D. Alvey, M. ]. Dresser, and J. T. Yates, Jr.,
Surf. Sci, 165, 477 (1986).

23. K. J. Uram, L. Ng, and ). T. Yates, Jr., Surf Sci,
177, 253 (1986).

24. L. Sumev, Z. Xu, and J. T. Yates, Jr., Surf Seci,
201, 1 (1988).

Journal of the Korean Chemical Sociely



