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Introduction: Buffered Electro-Polishing (BEP) is a treatment technique developed at JLAB [1], which gives excellent results in terms on roughness on flat samples. An organic acid (lactic acid C;Hg0;) is used in BEP: The electrolyte is prepared mixing

4 volumes of HF 40%, 5 volumes of H,SO, 95%, and 11 volumes of C;H;0; 95% (mass percents). This process is also applied to polish single-cell cavities for tests in different laboratories [2,3]. At CEA Saclay, some electrochemical studies have been carried
out on samples in order to determine electrochemical mechanisms involved in BEP compared to standard Electro-Polishing of niobium (HF-H,SO, .
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BEP differs from Standard EP. The system is less stable, more complicated and is not governed by
diffusion of F-. As a consequence, Electro-migration is not negligible and the process is more
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Conclusi Experiments on flat samples prove that BEP differs from Standard EP from electro-chemical considerations. BEP is not limited by diffusion. Furthermore, EIS measurements indicate that a resistive surface film is likely to be formed at the niobium surface during BEP.
Diffusion and electro-migration both directly govern current density. A uniform electric field is then necessary for uniform removal of niobium to achieve micro and macro polishing of the surface. In that way, improving the shape of cathodes is vital to reach this purpose. Results

obtained at Saclay on single-cell after horizontal BEP are quite disappointing compared to those achieved at JLAB after vertical BEP. Early Q-slope might be attributed to the carbide particles present in the commercial electrolyte used. Increased fluorine content in the niobium
might also be a possible cause for this decreased performance. SIMS measurements on samples are ongoing to evaluate this possibility.
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