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bstract

Gas-phase activated monolithic glassy carbon was used as electrochemical double layer capacitor electrode by a research team of Siemens AG
n the early 1980s [1], J. Miklos, K. Mund, W. Naschwitz, Siemens AG, Offenlegungsschrift DE 30 11 701 A1, German Patent (1980).
Wen et al. [2] (Y.H. Wen, G.P. Cao, J. Cheng, Y.S. Yang, New Carbon Mater. 18(3) (2003) 219, and [3] Y.H. Wen, G.P. Cao, Y.S. Yang, J. Power
ources 148 (2005) 121, have repeatedly questioned the performance of this glassy carbon based supercapacitor electrode concept. This asks for
ome comments.

2006 Elsevier B.V. All rights reserved.
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Wen et al. [2,3] claim to have found in nanoporous glassy car-
on a new electrochemical capacitor material. However, glassy
arbon is nothing else than nanoporous per se. Hence glassy car-
on and nanoporous glassy carbon mean the same. Emphasizing
he well-known size range of the pores in glassy carbon does not
dd novelty to the material or the concept.

They also state that the Siemens researchers and those, who
ollowed up on their approach [4,5], only turned the surface of
lassy carbon into a porous structure. This is true and as a matter
f fact the unique and intriguing approach of the invention: to
uild a monolithic and bipolar electrode assembly with sepa-
ated electronically and ionically conducting layers [1,6], with
mphasis on high power density. It would be nonsense to try to

ully activate such monolithic glassy carbon. The unique design
ould not work anymore.
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They also state that glassy carbon cannot be activated totally.
his is not true. Activation of glassy carbon is governed by the
rincipals of predator–prey systems and has been studied exten-
ively [4–12]. The kinetic laws for active film thickness growth
n a plate can be virtually summarized by the Generalized Lam-
ert W function:

(t) = b

a

(
1 + LambertW

(
− exp

(
−1 − a2t

b

)))
,

here the steady state film thickness b/a is approached with a
ime constant τ = b/a2. Constants a and b contain the reaction
nd diffusion constants, respectively, as well as the temperature
ependence [7,8].

Hence, a glassy carbon plate with initial thickness L will be
otally activated after the time t*, which reads

∗ = − ln(−2L(a − b)/b)b + 2La

2 .

a

The disappearance of the unreacted glassy carbon core is
xperimentally observed [4], though not desired for this partic-
lar monolithic bipolar application.
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Total activation of glassy carbon powder was performed [9],
oo, but for a different application [12].

Finally, the performance of glassy carbon electrodes for elec-
rochemical capacitors in the aforementioned assembly should
e judged only by their technical merit. This is done best
y using a Ragone plot [13]. Several robust capacitor proto-
ypes with various specifications were built, for instance one
ith 24 V and maximum energy 115 J, and maximum power
.7 kW. For the carbon part only, the power density exceeds
0 kW l−1, with electrical switches being potential applications
14].
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