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Glassy Carbon Hectrtode Information

Product Ié sting and Mate nals Disc laimer

Inportant information about Pine Research Instrumentation glassy carbon electrodes. Please review
thisinformation priorto use. Contact Pine with any que stions.

1. Material Source Disclaimer

Standard glassy catbon (GC) electrodes from Pine Research Instrumentation are fabricated using glassy carbon
obtained from HIW Hoc hte mperatur-Werksto ffe GmbHin Germany. GC is a difficult materialto manufacture in a
consistent manner, but Pine Research Instrumentation hasfound GC rods from this source to be quite reliable and
high in quality and reproducibility (see: http://www.htw-gemmany.com/).

When a GC rod ismanufactured, the possibility always exists that the composition may notbe entirely uniform over
the entire length ofthe rod. There may be differencesin the mic ro struc ture ofthe material, and there maybe small
void spaces within the rod. Thus, the surfface characteristics and/orarea of an electrode made from such a rod
may change overtime,aseach polishing ofthe electrode surface revealsa new layerof material with po te ntially
differing properties.

The voltammetric behaviorofa GC electrode is also known to change depending upon the treatment received
by the electrode surface priorto use. In general most GC electrodes from Pine Research Instrumentation are
shipped with a mimor polish finish achieved by using sub-micron alumina powder (other finishes available upon
request). Given that there exists a wide body of literature and lore descrnbing various procedures, rituals, and
recipesfor“activating” the surface ofa GC electrode, some researchersmay optto furtherprepare the surface of
a GC electrode priorto use.

Pine Research Instrumentation recognizes that in some electiochemical applications, a researcher may re quire
more control over the material used to manufacture a GC electrode. In these situations, Pine Research
Instrumentation is usually able to fabricate custom electrodes from material supplied by the researcher. Contact
Pine Research Instrume ntation forfurtherde tails.

. Info:
In light of the discussion above, Pine Research nstrumentation makes no wamanty,
express or implied, regarding the surfface characternstics, suface chemistry, ox

— surface morphology ofglassy carbon electrodes.

2. Product Use Waming

Researchers are wamed that glassy carbon electrodes should not be used at highly oxidative potentials for long
periods of time (forexample, +2V in 1.0 M H,50, for days) as this may permanently and imeversbly damage the
glassy cartbon. EHectrodesdamaged in the mannerdescrbed here cannot typically be repaired northeirsurface
regenerated through traditionalpolishing methods.

Caution:

Do notuse glassy carbon electiodes at highly oxidative potentials forlong periods
of time, as this will ime versibly damage them.
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3. Glassy Carbon Hectrode Manufac turing Evaluation

Pine o utinelyevaluatesevery permanent (fixed disk) glassycarbonelectrode aspartofthe manufac turing process.
Only those that passourelectrochemicaland visualinspectionsare sold to customers. The cyclic votammogram
obtained using the electrode isexamined, and featuressuch asthe cument magnitude, peak cument and position,
zero curment crossover, and capacitive hysteresis are evaluated. This evaluation assures that there is no solution
leakage around the shroud/electrode interface. Visualinspection assures that any surface defectsobserved are
within typic allimits forcommercially available GC rod.

3.1 Hectrochemic al Te sting

A cyclic votammogram thatisfree of redox peaksisdesired fora typicalglassy carbon electrode (see: Figure 1).
Acopyofthistestisprovided with the purchase ofallpermanent (fixed disk) glassy carbon electrodes.
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Figure 1. Glassy Carbon Hectrode Cyclic Votammogram Test.

3.2 Visual Inspection

Tpical5mm OD GC electrode surfacesshow < 10 defects when viewed under 25 X magnific ation (see: Figure 2).

Figure 2. Glassy Carbon Surface Magnific ation.
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