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SERS (Surface Enhancement of Raman
Scattering) has been proved to be avery sensitive and
chemicdly spedfic tod for probing adsorption of
additives at the dectrode/solution interface Since the
intensity of SERS signals is related to the surface
gtructure, this method has been nowadays further
extended to the in-situ  monitoring  during
eledrocrystalli zation processes. The purpose of the
present work is to study the effect of pyridin-carboxilic
adds (PCA) upon the mechanism and morfology of
copper layers formed in dlightly addic solutions of copper
sulphate. The mpper eledrodeposition process was
followed through the analysis of the vibrational bands of
the surface ative spedesof PCA.

The dedrolytic solutions consisted of 0.01 M
CuSO,4 + 0.1 M Na,SO, of different pH with or without
PCA added at various concentrations. A threeelectrode
spedroeledrochemicd cdl with a Pt disc as substrate, a
Pt wire & counter-eledrode and a saturated caomel
eledrode was employed. For the SERS experiments a
Raman Renishaw Ramascope spedrometer and an
Imaging Microscope 2000 System with a He-Ne laser
(633nm, 3.5 mW on the sample) were used.

Eledrochemicd results indicate that the addition
of nicotinic add produces an inhibition of current for
copper eledrodepasition which is related to the alditive
adsorption. At low potentials copper deposition is
acompanied by the formation of Cu(l) complex spedes
with nicotinic acid molecules. These spedes as well as
Cu(ll) complex spedes are dedroreduced at more
negative potentials. On the other hand, in the presence of
picolinic add the dectrodeposition takes place in
different patentia regions from both Cu(ll) freeions and
complex spedes and no evidence of Cu(l) complex
formation is obtained.

The surface morphology of copper deposits is
strongly dependent on the conditions of deposition. In the
absence of PCA, surfaces with high roughness and
formation of loose depasits are obtained while with PCA
added, deposits are very smooth and bright.

The remarkable diff erences between solution and
surface spedra point to a strong interadion between
copper deposits and PCA spedes. The sharp SERS signal
intensity drop at about 1600cm™ and the asence of the
band of v<=° indicate that cations are not adsorbed. The
SERS spedra of nicotinic acid oktained at different pH
values are clealy related to the anion as the predominant
adsorbed spedes in the interfadal region. Depending on
the potential and time values used in the mpper
depasition, the alsorption of the zwitterion of nicotinic
add aso becomes evident. More adive surfaces for
Raman enhancement of nicotinic adsorbed spedes are
obtained at pH 1.5. In this case both functional groups

(pyridine and carboxylic) are aordinated to the metal
surface

The SERS intensity diminution for nicotinic adad
relative to that of the other isomers could be due the
moleaules interadion with a more uniform and smoacth
copper surface
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