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Diamond electrodes

properties, fabrication,
applications

DiaCCon GmbH
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Toaster-Principle

Vertical filaments enclosing the substrate

Ensure homogeneity of temperature and flatness
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-Very close cooperation
with manufacturer of these

machines

-Professional technology

and equipment



Ceramics / Silicon

Metals

-Very good adhesion by chemical bonding of
coating to substrate

Li

Be

(3 very good coatable (strong adhesion)
B coatable
B uncoatable (generation of graphite)
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-high overpotential for oxygen and hydrogen
evolution in aqueous media

-reason is the limited interaction/adsorption of
water to the diamond

-high energies are required:
AG [hydrogen]: 150kJMol2
AG [oxygen]:  106kJMol*
In comparison for platinum;
AG [oxygen]:  47kJMol!

Source: Hugo B. Suffredini

Size of potential window
can be influenced by dia-
mond quality
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Electrode materials in comparison

Diamond
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-Ballast water is required to
stabilize ships in the sea

-transferred species can be-
come a non control able invasion

-disinfection is required
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Microporous silicon is fabricated by etching silicon in Hydrofluoric acid-based
solutions under applied voltage.
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Goal: Replacement of graphitic electrode for a metallic
Chemical resistance of BDD in screening test for fuel cells

Metal-ion concentration in concentrated phosphoric
acid after corrosion test for 4 days at 160C
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sample

material

RM3

RM4G

RM4W

RM6W
RM6D

Cr-Ni-Mo-Austenite

Ni-Cr-Mo-Nb-Austenite

Ni-Cr-Mo-Nb-Austenite

Nb
Nb

RM6DD

Diamond coating on Nb

H RM8

RMZ3 RM4G RM4W RMowW RM&E{ RM&6DD | RMB RM9 RM9

CuNi25
Ni-Cr-Austenite

Source: Forschungzentrum Julich, Institut fur Energi

e- und Klimaforschung IEK-3



ION CONCENTRATION /!'JE'E"'

Goal:
Chemical re

Metal-ion cq
acid after cc
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uNi25
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Source: Forschungzentrum Julich, Institut fur Energi

e- und Klimaforschung IEK-3
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