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Introduction
• http://www.hypotheticalzeolites.net online since April 2004, 

contains approx. 5 million structures
• Receives ~10 visits per day
• A particular topology may be found repeated in different space sub-

groups.
• Unique topologies have been identified using coordination 

sequences and vertex symbols
• Duplicate topologies can now be compared
• Delaunay sphere data analysis has been completed for all structures
• Additional tests confirming topology have been applied

Determination of topologically unique frameworks

• Using coordination sequences (CS) and vertex symbols (VS) we have 
identified duplicate topologies

• The table below shows the number of structures for each n, the 
number of topologically equivalent T atoms

n # of structures
# of unique 
topologies

# of structures < 0.1 
eV/SiO2*

# of unique topologies < 
0.1 eV/SiO2*

1 3870 526 759 90

2 80059 12556 11834 1111

3 105413 32429 10242 4202

4 825182 315908 42147 23420

5 4145644 1806970 110598 78612

6 229239 167127 15304 12538

Total 5389407 2335516 190884 119973

* Energy cutoff value is based on the BGB force field, relative to quartz as described in reference 2

Comparing duplicate topologies
Structures with the same topology can be listed and compared

This screenshot shows a listing of structures in the database 
with the FAU topology

Duplicate topologies
• Several topologies are found frequently

• In the table below we list the top 25 occurrences of topologies 
for structures generated with n = 1 & n = 2

Delaunay spheres
• It is now possible to search the entire database on calculated 

sphere properties as described in reference 5

This allows filtering for the following properties:
• the diameter of the largest possible included sphere 
• the diameter of the largest-free-sphere that can diffuse along, a, 

b, c, ab, bc or abc
• These provide a quick and elegant indication of the porosity of the 

framework. Caution is needed when comparing to molecular 
diffusion data.

• This data enables one to examine the nature of the framework i.e. 
cavities and channel dimensions without looking at the structure. 
This is useful for large databases.

Delaunay Sphere Example

The image shows the structure 
229_5_489716, which has 
favorable energetics and a very 
low framework density.  The 
calculated included-sphere and 
free-sphere diameters are 
among the largest found in the 
database so far, 58.7 Å and 
36.8 Å respectively.

TOPOS confirmation of topological properties

• A subset of structures was analyzed by V. A. Blatov and D. M. Proserpio using the 
TOPOS program. http://www.topos.ssu.samara.ru/

• The majority of topologies were confirmed, providing an important data check.

Links to other databases
• Using the same technique for matching topologies based on CS & VS data, we 

have been able to link to other structures in other databases.

• EPINET - http://epinet.anu.edu.au/

• Structures generated by M.W. Deem and co-workers 
http://www.hypotheticalzeolites.net/DATABASE/DEEM/
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