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Carbons are obtained by heating organic substances up to 1000°C under inert atmosphere.

The electronic properties of carbons change dramatically during this carbonisation

process. By controlled preparation, it is possible to obtain electronically functional

materials. The addition of iron to the organic starting material has a strong modifying

effect and, in particular, carbonising a ferrocene-poly(furfuryl alcohol) (PFA) mixture at

700°C produces a carbon with a comparable electron transfer rate to platinum.

57Fe Mossbauer spectra showed that the first transformation of the ferrocene is to

magnetite, Fe3O4, at 200-300°C. At 600°C, the magnetite is converted to wustite, FeO,

while at 650°C a-iron starts to appear. The final products at 800°C were a-iron, y-iron

and cementite, Fe3C. Under the SEM, the material still showed a polymer-like

appearance up to 500°C and became charged under the beam. Between 600-650°C the

appearance resembled glassy carbons with hard and smooth surfaces, while the furry

surface characteristic of high activity carbons was observed for temperatures above

700°C. Arrhenius plots of the electrical conductivity of the various samples from 5-300K

showed dramatic changes from temperature independence to extreme sensitivity and with

linear and non-linear behaviour.

The tentative explanation for these results is that the iron promotes the elimination of

oxygen from the initial PFA structure to produce magnetite. At 600-650°C, the magnetite

is carbothermically reduced to wustite and a-iron, forming glassy carbon. Above 700°C,

the iron dissolves carbon atoms to make a solid solution. On cooling, some of this

fractionates into graphitic carbon, cementite and 7-iron stabilised by the carbon atoms.

We believe that the furry surface is produced in this cooling process.


