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BTA Film Growth on Copper and Its Corrosion Inhibition Investigated by
UHV-STM and LEED

Kyehyun Cho
School of Metallurgy and Materials Engineering
College of Engineering, Yeungnam University, Kyungbook, 712-749, KOREA

The adsorption and film growth of the organic inhibitor(Benzotriazole: BTA) on
the copper single crystal were investigated by the UHV-STM(Scanning Tunnelling
Microscope) and LEED. The BTA adsorbed structure on the clean Cu(110)-1x1
surface exhibited well-ordered c(4 X 2) structure by STM image and LEED pattern.
Further deposition of BTA on monolayer film, BTA film growth on the clean sur-
face exhibited 2-dimensional growth mode with commensurate growth film. On
the other hand, the BTA adsorbed structure on oxygen induced Cu(110)-2x 1 sur-
face was a fully-disordered cluster-iike structure. For the multilayer film on the
oxygen induced Cu(110)-2x 1 surface, the BTA film was grown by 3-dimensional
growth mode. BTA preferential adsorption on active site was observed on clean Cu
(110)-1x 1 surface whereas no preferential adsorption was seen on the oxygen in-
duced Cu(110)-2x% 1 surface. The inhibition mechanism of the BTA on copper
single crystal on both the clean ‘Cu(110)-1 X1 surface and the oxygen induced Cu
(110)-2x 1 surface was exerted by the complete blocking of the polymerized
multi-layer film.
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Fig. 1& STM imageZ T HEH 994 BTA

Fig. 1. The sequence of the STM images obtained
by the BTA molecule coverage dependence on the
clean Cu(110) surface. (a) The fuzzy steps on
the clean copper surface without any BTA
adsorption. {b) BTA adsorption on step edges and
near terrace area only. {c) Submonolayer cover-
age of the BTA adsorption and domain boundary.
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Fig. 2. The full coverage of the BTA molecule on
the clean Cu{110)-1x 1 surface. The rectangular
mark on the image represents the c(4x2) unit cell
of BTA adsorbed structure, bias voltage; -0.6 V,
It; 40 pA, scan area; 55 A x585A.
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Fig. 3. The STM images of the cluster-like formation of the BTA molecules on the completely oxygen recon-

structed Cu(110)-2x1 surface. (a) Stripe patterns of completely oxygen reconstructed Cu(110)-2x1 sur-

face. (b) 0.2ML of BTA imaged as white cluster on the O,-induced row and stripe patterns{oxygen recon-

structed Cu(110)-2x1 surface) clearly seen below adsorbed BTA clusters. (¢} 0.5ML of BTA cluster island

on O, induced row. (d) The complete growth of multi-layer BTA film on O, induced area.
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clean Cu(110) oxygen induced
Surface Cu(l10)-2<1

Fig. 4. The STM images of the BTA molecule
adsorption on the coexisting phase of the clean Cu
(110) and oxygen reconstructed Cu(110)-2x1
surfaces. 0.1ML of BTA was imaged as white spot
or cluster on the O2-induced row and no visible
BTA was on clean Cu(110) surface. The arrow
mark on the O2-induced row indicates that oxy-
gen-induced row is preferential sites for BTA mol-
ecule adsorption site.
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