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ELECTRONEGATIVE ADDITIVES AND POISONING OF METAL CATALYSTS

M.Kiskinova,Institute of General and Inorganic Chemistry,Sofia _040,Bulgeria

I, INTRODUCTION

~ Influence of the surface srtucture and composltion on the ca:zalytic
activity and selectivity

- Desctivation of the catalysts,chemical deactivetion /poisoniag/

- Btages of the meiel cetalyst polsoning and the origin of the poisons
- The relevance of the surface science model studies to the fuidamental

understanding of the machanism of the poilson actien

II. ADSORPTION AND INTERACTION OF ELECT GATIVE M K N

SINGLE CRYSTAL METAL SURFACES

= Deposition and surface concentration

- Adsorption site occupation and ordering

- Bond lenghts,bond angles and effective adatom radims

- Work function chenges and charge tranafer

- Adatom induced perturbations in the surface elsctronic structure

- Adatom induced reconstruction,or formation of a surface compound

II1T. THE CHEMISORPTIVE PRCPERTIES OF THE MODIFIED SURFACES TOWAiDS MOLECULES

WITH ACCEPTOR BEHAVIOUR /CO, NO, 0, ,HE/

- Adsorption rate on modified surfaces

« Adsorption states and correaponding binding energies

- Capaclty of the surface for adscorption in the presence of a modifier

- Dissociation probability on modified surfaces ’

-~ Change= in the electronic structure of the coadsorbate in thae pressrce
of a modifier

~ Possible mechanisme of the modifier’s action /e.g.steric bloeking,
electrostatic interactions,via the substrate interactions,etc./

- Strenght of the effect and the contribution of the local geonetry,eclectro-

negativity and effective radii of the modifier
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v, MOD TUDIES OF SCOME SURFACE REACTIONS AND CORRELATIONS BETWEEN THE
EFPFECT OF THE MODIFIER ON THE REACTION RATE AND THE CHEMISORPTIVE

PROPERTIES

- examples with CO oxidation on Pt /110/,N0 reduction on Pt/100/ and CO
hydrogenation on Ni /100/

- Comparison with data for the effect of poisons in the "real™ catalysis

V. CONCLUSIONS

The application pf the results obtained with model systems in explainng

the polson action im the "real™ catalysis works satifactorily in the cages

of metal catelysed rescticns,which are stru¢tursl insensitive,The mechanism
ofpoisoning is rather complex,involving site blockage due direct repulsive
interactions at short modifier - resgent distances,and indirect via modifice-

tion of the electronic structure of the subgtrate.

GENERAL REPERENCES :

1. J.Oudar,Catal.Rev. - Secil.Eng.,22/2/,171 /1980/

2. R.Madix,The Chemical Physics of Solid Surfaces and Heisrogeneous Catalysis
Vol.4,chaepter 1

3. D.A.King,Chemigtry and Physics of Solid Surfaces Vol.2,p.87

4. J.L.Glané et al,Surface Sci.l43 /1984/ 46,ibid. "#7 /1986/

$. E.Hardegree et al,Surfsce Sci,165 /1985/ 488;ibi1d.175 /1986/ 78

6. J.Mataumoto et al,J.C.3.Paradey I,76,1116-1121 /1980/

7. M.Kiskinove and D.Goodman,Surface Sci.l08 /1981/64 ,1bid.109 /1981/

8.D.Goodman et al,Surface Sci.l05 /1981/ L265,Proc.IUCCP Symposium,Texas /1984/

9.H.P.Bonzel et al,J.Chem.Fhys. S& /1971/ 46/ #

10, T.Pischer and 5.Keleman,J.Catalysis,53 1978/ 24
1l. D.Tomanek et al,Surface Sci.127 /1983/L111
12,P,Peibelman et al,Surface Jci.l49 /1985/ 1

13. J.M.Muclaren et al,Surface Sci,178 /1986/ 836

14. E.Shustorovich,Surface Sci.Reports,V1.6/1/,1986

-8~



