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Aim: 

   To find the optimum condition for electropolishing 

of niobium in fluorine-free electrolyte 
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Standard surface polishing techniques 

Tumbling Lapping 

BCP or EP HPR 
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Mechanical surface treatment techniques  

for 

 6 GHz cavity 
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 TURBULA® Shaker-Mixer Centrifugal barrel polishing (CBP) 

Mechanical polishing approaches 
 (LNL-INFN) 
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“Flower brush” 
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 The polishing brush on the market was usually used to polish the inner 
surface of tube, whose diameter equal everywhere. 

  We design a customized brush that can go to the center of the cavity. 
 The whole “flower” is made in stainless steel, the abrasive material is 

fixed to the leaves. 



 Vibrating system - a new mechanical polishing approach 
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Inner surface  of 6 GHz cavity before and after tumbling 

before after 
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Electropolishing 
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Standard electropolishing of niobium cavities 

 

HF : H₂SO₄ (ratio 1 : 9) 
 
 
 

 toxic 
Corrosive 

V. Pastushenko LNL-INFN, 16th International Conference on RF Superconductivity, SRF 2013 



IONIC LIQUID as an Alternative 
 
 
 
 
 
 
 
 

T - 120°C 
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Urea – field fertilized 

Urea –  fertilizer for 
fields is a food supplement for 

animal feed 

Green Chemistry 
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Study the parameter for Electropolishing  

in Ionic liquids 
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Ratio Components Note 

1 : 1 Ch Chl : Sulfamic Acid Not create IL 

1 : 1 Ch Chl : Ammonium persulfate Not create IL 

1 : 1 Ch Chl : Malic Acid no polishing 

1 : 2 Ch Chl : Ethylene glycol pitting 

Ionic liquids based on Choline Chloride 



+50 g/l 
Sulphamic Acid 

+114 g/L 
Ammonium 
Sulfamate  

Influence of the additives on the surface state 
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+10 g/l 
Polyethylene 

glycol 

+30 g/l EDTA 

 Solutions are based on electrolyte: Choline Chloride and Urea (1:4) + additive  



Dependence of roughness from quantity of additives 
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Dependence of roughness from material of the cathode 

200

400

600

800

1000

1200

1400

1600

1800

Niobium Aluminum Titanium Platinized (net)

R
a,

 µ
m

 Front
side

Back
side

V. Pastushenko LNL-INFN, 16th International Conference on RF Superconductivity, SRF 2013 



The Best parameters for EP Nb samples  

Choline Chloride : Urea 1 : 4 

Sulfamic acid, g/l 97 

Material cathode Nb 

Temperature,°C Higher then 120 

Current density, A/cm2 0,3 

V. Pastushenko LNL-INFN, 16th International Conference on RF Superconductivity, SRF 2013 



Development of system for Electropolishing  

in Ionic Liquids 
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Vertical  

Electropolishing  

vs. Horizontal  

Electropolishing 



Vertical EP: holed cathode Vertical EP: Two part cathode 
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Vertical Electropolishing 

Cell 

Cut-off 

 Creating a lot of bubbles during the electropolishing has damaged the surface! 
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Horizontal Electropolishing 

down part 

top part 

Cell 

Cell 

Cavity, half immersed 
 in the solution 

Cavity with pumping the 
solution inside 

down part 

top part 

Cell 

Cavity half immersed 
 in the solution and rotating 



Before After 
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New system for electropolishing 6GHz cavity 



Testing the  new system 

Cathodes 



a b c 

Modified system 

Result 

Before After 
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Conclusions 

We found the competitive solution for the EP, based on compounds 

commonly used in agriculture 

 

We have polished three cavities and measured one 

 

We don’t have enough statistic for now, so we continue to work… 

 

  



Thank you for 

attention! 
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