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Photonica2019 7. Laser spectroscopy and metrology

Negative-Mode LDI-MS of corrosion products on the surface of Ag-
Cu-X (X- Zn, Pd, In) alloys

B. Vurdelja!, S. P. Dimitrijevi¢?, S. B. Dimitrijevié, F. M.Veljkovic4,
7. ]. Kamberoviés and S. R.Velickoviét
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Copper-silver alloys have widely applied in many different areas such as information and
communication technology, rail transportation, power transmission lines, microelectronics,
machinery manufacturing, chemical processing industries, coinage, ornamental parts, etc [1, 2]. A
group of ternary Ag-Cu alloys with different elements is used for binding different materials
(brazing, fillers, and pastes). For example, Ag-Cu-Pd alloys are used in dentistry, as amalgams
improvers or joint fillers for different dental materials [3]. Ternary AgCuln alloy uses as a
bonding metal layer; the use of AgCuln as the bonding metal, greatly reduces the manufacturing
costs of LED chip and helps to improve the life of the LED chip. Copper and its alloys belong
to the group of semi-noble metals however they are not highly resistant to corrosion in some of
the environments [4, 5]. Corrosion has particulatly attracted attention due to the significant
impact on the performance and reliability of this industrially important material group in their
applications, as well as on the economy. Standard methods for characterization of corrosion films
are: X-ray diffraction (XRD), Raman spectroscopy and scanning electron microscopy (SEM) with
Energy Dispersive Spectroscopy (EDS) [6, 7]. The positive mode laser desorption ionization
(LDI) mass spectrometry method can be successfully applied to analyze the composition of the
corrosion film. In our previous work, it has been shown that the amount of sample required for
the LDI method is much smaller than the sample quantity required for the methods mentioned
above [8]. The purpose of this work was to study the possibilities of direct analysis of the
corrosion ﬁlms forrned on AggoCuz()an, Agsg,sCu31,5Pdm, and Ag63Cu27IH1o alloys using the
negative mode laser desorption ionization (LDI) mass spectrometry method. The corrosion films
of Ag()o(:uz()znm, Agsg,sCuaL:;Pdm, and Ag63Cu27In10 alloys were obtained after anodic
potentiostatic polarization treatment (at +0.25 V for 5 min in 3.5% wt. NaCl solution).
Preliminary results show that the negative mode LDI mass spectra measured from the corrosion
film of these alloys contains same ionsAgCly, AgCuCly, CuCly, CuxCly, CusCly. This result
suggested that main reactions are the formation of CuCl layer on the surface of the Cu rich
metallurgical phase and formation of AgCl film on the surface of Ag rich metallurgical phase.
ACKNOWLEDGEMENT: This work is the result of the Projects OI 172019 and TR 34033,
funded by the Ministry of Education, Science and Technological Development of the Republic
of Serbia.
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