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Step-edges and Catalytic Activity
—Dissociation of H2S and CO on Ni(111)—
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The effect of step-edges on the dissociative adsorption of H2S has been studied on a Ni(111) surface using scanning tun-
neling microscopy (STM), Auger electron spectroscopy (AES) and low energy electron diffraction (LEED). Exposure of
Ni(111) to Hz2S at room temperature results in the formation of S islands with the structures of p(2x 2) and reconstructed
o(5/3x 9) rect in the vicinity of step-edges. Subsequently, H2S dissociates on the terrace of Ni(111), leading to the forma-
tion of unique S species with a string structure. The STM observation indicates that the dissociation of H2S takes place on
both step-edges and terraces. The dissociative adsorption of CO aswell as formation of carbide islands also take place pref-
erentially at the step-edges. It is thus suggested that a small amount of sulfur located at step-edges effectively deactivate

CO dissociation in the methanation reaction.
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Fig. 1. STM topograph of a Ni(111) surface with step-edges
after exposure to 1.0 L H2S (1200x 120001 2, VsO
0 0.50V, It0 0.60 nA). Islands (A) and clusters (B)
were observed.
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Fig. 2. STM current image of a Ni(111) surface with a step-
edge after exposure to 0.6 L H2S (200x 2000 2,
VsO 0 0.01V, It00 0.60 nA). Islands and clusters in
Fig. 1 were observed as a mixture of the structures
with arectangle (A) and triangle (C) unit cells, and a
string structure (B), respectively.
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Fig.3. STM current image of a Ni(111) terrace wider than

100001 observed after exposure to 1.0 L H2S (700x
7000 2, Vs 0 0.50 V, 100 0.60 nA).
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Fig. 4. Magnified STM image of the triangle structure in
Fig. 2 (B) and an schematic model of the p(2x 2)-S
structure (25x 250 2, Vs 0 0.01 V, tJ 0.60 nA).
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O Ni(111) 2nd layer
O Ni(100)-like 1st layer

Fig. 5.

® S

Magnified STM image of the rectangle structure in
Fig. 2 (A) and an schematic model of the c(5,/3x 9)
rect structure. The first layer of the Ni substrate is
considered to reconstruct into the Ni(100)-like struc-
ture (58x 58012, Vs 00 0.01V, O 0. 60 nA).
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Fig. 6. STM current image of a CINi(111) surface observed
after exposureto 1 L CO at 400 K (336x 3360 , 1t
0.61 nA, VsO O 0.01 V). The degree of coverage, C
(6c), was estimated to bed 0.01 from the STM im-

age.
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