Fabrication of PEEK™ electrodes


Gold amalgam PEEK™ electrodes are made as described by Luther et al (1999) by fixing 100 µm-diameter Au wire soldered to the conductor wire of BNC cable within a body of 0.125"-diameter PEEK™ tubing, which is commercially available as standard HPLC high‑pressure tubing.  The metal is fixed within the tubing with the West System 105 epoxy resin and 206 hardener.  

PROCEDURE - A portion of the black outer coat and braid of the BNC wire are removed to expose the teflon shield and Cu conductor wire so that the Au wire soldered onto the Cu conductor can be inserted into the PEEK™. Make sure that the Au wire comes through the other end of the PEEK™ tubing. Also, make sure that the gold wire is ½ or more the length of the PEEK™ tubing so that sanding/polishing will not get to the Au/Cu/solder junction – this gives longer life to the electrode. The epoxy is injected into the PEEK™ tubing from the gold wire side after pulling out the Teflon from the other side and just exposing the wire. As the epoxy is pushed through, the teflon is inserted back into the PEEK™ tubing until the black coating of the BNC wire fits against the PEEK™ tubing. Then the assembly is held so that the epoxy, which has a moderate setting time (~1 hr), does not drain out the lower open side. Try to center the Au wire in the PEEK™ tubing by pushing it gently. 

On setting, the epoxy seals the tip and the top end can be refilled with epoxy as necessary later.  Then the top end is coated with Scotchkote (3M) electrical coating and Scotchfil (3M) electrical insulation putty. PEEK™ and high‑purity epoxy fill permits the determination of metal concentrations without risk of contamination, and at temperatures as high as 150 °C and pressures as high as 300 atm.  Pt counter and solid Ag/AgCl reference electrodes are made similarly but 500-µm diameter wire is used for each. The PEEK™ electrodes are durable and are not susceptible to breaking.

Fabrication of Glass Electrodes

Gold amalgam glass electrodes are constructed as described in Brendel and Luther (1995) with modifications to insure a waterproof seal.  Briefly, the end of a 15 cm section of 5 or 6 mm-diameter glass tubing is heated in a small flame and the tip pulled to a diameter of less than 0.4 mm for a length of about 3-5 cm. The gold wire is soldered to the conductor wire of the BNC cable and inserted through the larger inside diameter part of the glass so that the Au/Cu/solder junction is at the bottom of the large diameter part of the glass. Then, a non-conductive epoxy from West System is used as a fill (see above).  The epoxy is then injected into the larger diameter of the glass tubing with a syringe and Teflon cannula (20 gauge from Aldrich). The epoxy drains slowly through the open smaller diameter of the glass tip. 

On setting, the epoxy seals the tip and the top end can be refilled with epoxy.  Then the top end is coated with Scotchkote (3M) electrical coating and Scotchfil (3M) electrical insulation putty. These glass tipped electrodes are durable but can break when dropped or when they hit clam shells located in sediments.

The BNC wire is then mated to an appropriate connector – BNC, underwater, etc. – for attachment to the analyzer.
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