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Microporous carbon materials are interesting for several applications such as hydrogen storage, catalysis or 

electrical double layer capacitors. The development of the negative templating method to obtain carbon replicas from 
ordered templates, has lead to the synthesis of several new materials which have interesting textural properties, 
attractive for energy storage. Among the possible templates, zeolites can be used to obtain highly microporous carbon 
materials. Nevertheless, the phenomena involved in the replica synthesis are not fully understood, and the relationships 
between the structure of the template, the carbon precursor and the resulting carbon material need to be investigated. 
Experimental results for carbon zeolite-templated nanostructures can be found in a series of papers; see for instance ref. 
[1] in which Wang et al describe a route to ultra-small Single Wall Carbon Nanotubes (SWNTs) using the porosity of 
zeolite AlPO4-5. After matrix removal, the resulting structure is a free-standing bundle of 4 Å large nanotubes. 
However, it is highly desirable to obtain an ordered porous carbon structure that forms a real 3D network to be used for 
instance in gas storage applications. Carbon replica of faujasite  and EMT zeolites can have these properties since these 
zeolites have a 3D porous network made of 10 Å cages connected to each other through 7 Å large windows. 

 
The first step of this study was to generate a theoretical carbon replica structure of various zeolites (faujasite, EMT,  

AlPO4-5, silicalite). For this purpose, we used the Grand Canonical Monte-Carlo (GCMC) technique in which the 
carbon-carbon interactions were described within the frame of a newly developed Tight Binding approach and the 
carbon-zeolite interactions assumed to be characteristic of physisorption. The intrinsic stability  of the subsequent carbon 
nanostructures was then investigated after mimicking the removal of the inorganic phase by switching-off the carbon-
zeolite potential. At as second stage, we performed the synthesis of the carbon replica of faujasite and EMT zeolitic 
structures following Kyotani's method [2,3]: carbon infiltration was done in liquid phase with furfuryl alcohol followed 
by a carbonisation in gaseous phase with propylene. The resulting carbon materials were characterized by gas 
adsorption of H2, N2 and CO2, XRD and TEM. Experimental H2 77K adsorption isotherm and XRD data were 
compared with the ones obtained by simulation on the theoretical carbon replica structure. 
 

 
Fig. 1 : Carbon replica of faujasite zeolite at 1000 K, 

inset: one C-NaY unit cell. 

q (A-1)
0 2 4 6 8 10

N
um

be
r 

of
 c

ou
nt

s

-200

0

200

400

600

0,0 0,2 0,4 0,6 0,8 1,0
10

100

1000

10000

 
 Fig. 2 : WAXS / SAXS data for the FAU structure, 

comparison : simulation / experiment 
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