Electropolishing Procedure:
Preliminary steps:

1) Sand all metal parts thoroughly with progressively finer files and sandpaper.  Concentrate on edges and corners – especially on parts that are intended to directly interact with high voltages (such as anodes).  It is not necessary to attain a mirror-like polish at this stage but a finer mechanical polishing results in a better final polish.

Machining marks may be present on your parts.  Generally, these will not disappear during the polishing procedure but these macroscopic flaws are smoothed out sufficiently so that they do not interfere with the apparatus.

Polish all large metal parts.  It is not generally worth one’s time to polish screws except in special cases as dictated by the nature of the apparatus.

2) Once all the parts have been sanded and completely disassembled, they should be sonicated in acetone for at least thirty minutes.  Be sure to sonicate Teflon or ceramic parts are well, though these parts can not be polished.

Electropolishing:
1) Copper, aluminum and steel can all be polished.  Molybdenum does appear to react to the polishing procedure.

2) Obtain the following materials:

-A glass container large enough to immerse your largest part to be polished

-Enough electropolishing solution (EPS) to immerse your parts (caution: this solution is a fairly strong acid)
-A piece of scrap metal with a surface area roughly equal to that of your largest part.

-A high current DC source (~10A is sufficient – the old Hampden power supplies have performed well

-A current-measuring device

-A temperature-measuring device

-A hotplate

-clips and wires to complete the circuit

3) Place enough EPS in the dish to immerse your parts and carefully heat the solution to between 40 and 50 degrees Celsius
4) Connect the scrap metal to the negative end of your DC power supply and the part to be polished to the positive end.  The connections should be made with sturdy metal clips of some sort. Aluminum foil will deteriorate too quickly to be of use.

5)   Connect your current-measuring device in series with the circuit and raise the applied voltage until the current is about 1A per square inch of material to be polished.  If you use less current than this, you will simply have to polish the part longer.
6) Allow the current to run for about 5-10 minutes depending on part size (longer for larger parts).  Then, deactivate the power supply and remove part.  Rinse the part thoroughly with DI water and examine the polish.  Steel and aluminum will become mirror-like while copper becomes a uniform matte color.  Return the parts to the solution and repeat this process until the part is sufficiently polished.  Be sure to change the part’s orientation with respect to the cathode to ensure a uniform polish.
7) When the part is sufficiently polished, rinse it thoroughly with DI water and then sonicate for at least half an hour in acetone.  Store the parts in a clean environment and handle them with gloves.  If the parts become dirty, sonicate them in acetone – especially before annealing the parts.

Notes:

There are some pieces of metal, clips and wires available in the wet lab (central bench’s drawers, near the hood farthest from the door).  Christy knows where to obtain Hampden power supplies. 

The solution will change color during the polishing procedure.  The solution should be replaced when it is both very darkly colored and the polishing procedure appears to be proceeding slower than previous sessions.

If you believe your parts were contaminated during the annealing process, you can re-polish the parts for a short period of time in EPS and restore them to a pre-annealed state.  Follow the same procedure outlined above.

