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Crystallography databases :  money 

Organic and metal-organic compounds  
900000 entries 

https://www.ccdc.cam.ac.uk/ (1965) 

http://www.icdd.com/ (1941) 

http://www2.fiz-karlsruhe.de/icsd_home.html (1978) 

Inorganic compounds - 190000 entries 

Materials science (890000 diffraction patterns and 330000 crystal structures) 
X-ray, electron and neutron diffraction 

Modulated structures (since 2011) 
Amorphous, poorly crystalline, nanomaterials disordered clays and polymers 

11300 raw diffraction patterns 

https://www.iucr.org/resources/data https://www.afc.asso.fr/documentation/bases-de-donnees 

https://www.ccdc.cam.ac.uk/
http://www2.fiz-karlsruhe.de/icsd_home.html
http://www.icdd.com/
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but INC only ! 

https://bib.cnrs.fr/ 
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Biological macromolecules  
X-ray, NMR & electron - 120000 entries 

Crystallography databases :  open access 

http://ndbserver.rutgers.edu/ (1992) 

https://www.rcsb.org/ (1971) 

https://www.iucr.org/resources/data https://www.afc.asso.fr/documentation/bases-de-donnees 

http://ndbserver.rutgers.edu/
https://www.rcsb.org/


 
 
 
 
 
 
 
 
 
 
 
 
 

 
Minerals  

 
 
 
 
 
 
 
 
 
 
 
 

Biological macromolecules  
X-ray, NMR & electron - 120000 entries 

Crystallography databases :  open access 

http://ndbserver.rutgers.edu/ (1992) 

https://www.rcsb.org/ (1971) 
http://webmineral.com/ - 4700 entries 

http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)  
4000 records 

http://rruff.info/ - IR, Raman, XRD - 4000 records 

http://database.iem.ac.ru/mincryst/ (1997) 9800 records 

https://www.iucr.org/resources/data https://www.afc.asso.fr/documentation/bases-de-donnees 

http://ndbserver.rutgers.edu/
https://www.rcsb.org/
http://webmineral.com/
http://rruff.geo.arizona.edu/AMS/amcsd.php
http://rruff.info/
http://database.iem.ac.ru/mincryst/


 
 
 
 
 

Organic, metal-organic, inorganic, minerals 
X-ray, electron & neutron - 376000 records 
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Biological macromolecules  
X-ray, NMR & electron - 120000 entries 

Crystallography databases :  open access 

http://ndbserver.rutgers.edu/ (1992) 

https://www.rcsb.org/ (1971) 
http://webmineral.com/ - 4700 entries 

http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)  
4000 records 

http://rruff.info/ - IR, Raman, XRD - 4000 records 

http://www.crystallography.net/cod/ (2003) 

http://database.iem.ac.ru/mincryst/ (1997) 9800 records 

 
 
 

https://www.iucr.org/resources/data https://www.afc.asso.fr/documentation/bases-de-donnees 
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Magnetic, 
incommensurate 
and modulated 

structures 
148 entries  

 
 
 
 

Organic, metal-organic, inorganic, minerals 
X-ray, electron & neutron - 376000 records 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Minerals  

 
 
 

Properties of crystallographic symmetry groups 

 
 
 
 
 
 
 
 
 
 
 
 

Biological macromolecules  
X-ray, NMR & electron - 120000 entries 

Crystallography databases :  open access 

http://www.cryst.ehu.es/ (1997) 

http://ndbserver.rutgers.edu/ (1992) 

https://www.rcsb.org/ (1971) 
http://webmineral.com/ - 4700 entries 

http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)  
4000 records 

http://rruff.info/ - IR, Raman, XRD - 4000 records 

http://www.crystallography.net/cod/ (2003) 

http://database.iem.ac.ru/mincryst/ (1997) 9800 records 

 
 
 

https://www.iucr.org/resources/data https://www.afc.asso.fr/documentation/bases-de-donnees 

http://webbdcrista1.ehu.es/incstrdb/
http://ndbserver.rutgers.edu/
https://www.rcsb.org/
http://webmineral.com/
http://www.cryst.ehu.es/
http://rruff.geo.arizona.edu/AMS/amcsd.php
http://www.crystallography.net/cod/
http://rruff.info/
http://database.iem.ac.ru/mincryst/
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http://webmineral.com/ - 4700 entries 

http://www.iza-structure.org/databases/ 

http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)  
4000 records 

http://rruff.info/ - IR, Raman, XRD - 4000 records 

http://www.crystallography.net/cod/ (2003) 
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Interoperations between databases :  

To use features of 
software environment 

To improve the 
description of ligands 
for macromolecules 

To propose shared 
services in all 

chemistry domains 



Some examples … 



Open database :                                   example 

a quick search with 3 peaks 

http://webmineral.com/ 

http://webmineral.com/


Open database :  AMCSD example 

http://rruff.geo.arizona.edu/AMS/amcsd.php 

http://rruff.geo.arizona.edu/AMS/amcsd.php
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Open database :  AMCSD example 

http://rruff.geo.arizona.edu/AMS/amcsd.php 

http://rruff.geo.arizona.edu/AMS/amcsd.php


Cif file 

Open database :  AMCSD example 

http://rruff.geo.arizona.edu/AMS/amcsd.php 

http://rruff.geo.arizona.edu/AMS/amcsd.php


Diffraction data 

Open database :  AMCSD example 

http://rruff.geo.arizona.edu/AMS/amcsd.php 

http://rruff.geo.arizona.edu/AMS/amcsd.php


: just an other base in the land ? 

http://www.crystallography.net/cod/index.php 

http://www.crystallography.net/cod/index.php
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: just an other base in the land ? 

From x-ray, electron and neutron diffraction so more diverse than other database ! 
 

http://www.crystallography.net/cod/index.php 

http://www.crystallography.net/cod/index.php


: just an other base in the land ? 

From x-ray, electron and neutron diffraction so more diverse than other database ! 
 
 
Growing field of applications : 

o Teaching 
o Powder identification  
o Source for computational material science  
o Used as source for 3D printed models for education 

 
o SOLSA project : mineral identification in mines in real time 

 

J. Appl. Cryst. (2015). 48, 1964-1975 

 Microporous  and  Mesoporous  Materials (2013),  165:  32–39 

J. Mater. Edu. (2014), 77–96 

http://www.crystallography.net/cod/index.php 

http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
http://scripts.iucr.org/cgi-bin/paper?S1600576715016830
https://www.sciencedirect.com/science/article/pii/S1387181112004817?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1387181112004817?via%3Dihub
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https://www.sciencedirect.com/science/article/pii/S1387181112004817?via%3Dihub
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http://www.crystallography.net/cod/index.php


: just an other base in the land ? 

From x-ray, electron and neutron diffraction so more diverse than other database ! 
 
 
Growing field of applications : 

o Teaching 
o Powder identification  
o Source for computational material science  
o Used as source for 3D printed models for education 

 
o SOLSA project : mineral identification in mines in real time 

 

J. Appl. Cryst. (2015). 48, 1964-1975 

 Microporous  and  Mesoporous  Materials (2013),  165:  32–39 

J. Mater. Edu. (2014), 77–96 

In future : store larger files such as diffraction images 
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 Advisory board 

Saulius Gražulis, Andrius Merkys, Antanas Vaitkus, Armel Le Bail, 
Daniel Chateigner , Henry Pilliere, Robert T. Downs, Luca Lutterotti, 
Peter Moeck, Peter Murray-Rust, Miguel Quirós Olozábal, Werner Kaminsky 

www.crystallography.net/cod 

The project has recently received funding from "European Union's Horizon 2020 
research and innovation program " 

 Web 

The  COD 

Idea of a consortium of independent researchers from different countries 
driven by the desire to provide a free tool to preserve 
data and make them available to the "world" 



 
  a small "committed" scientific team with experience on databases and a software to coordinate 

the project. 
 

 A free software to maintain the base, to evaluate the data, to make computations on the data       
(calculation of "powder" diffraction diagrams ...) and to carry out research in the database 
 

 You ! And your CIF !!! 

 Why set up a database containing all the crystallography data? 

 Escape the current situation with fragmented databases 
(organic / inorganic materials ...) 

 Prevent monopoly and dependency on private databases 

 What are the needs to set up this database? 

The                            project 



: basic search 

http://www.crystallography.net/cod/ 
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: basic search 
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: basic search 

result 



: be an artist 

To be improved… 

Just  1 result ? 

http://www.crystallography.net/cod/ 

http://www.crystallography.net/cod/


Live search … 

http://www.crystallography.net/cod/jsme_search.html 
 

http://www.crystallography.net/cod/ 

http://www.crystallography.net/cod/jsme_search.html
http://www.crystallography.net/cod/


: also compatible with search and match programs 

http://www.crystallography.net/cod/ 

http://www.crystallography.net/cod/


: also compatible with search and match programs 

HighScore(Plus) 

PDXL 

http://www.crystallography.net/cod/ 

http://www.crystallography.net/cod/


: also compatible with search and match programs 

Download the archive for your commercial or open program 

HighScore(Plus) 



with HighScore(Plus)  Phase identification using  



with HighScore(Plus)  Phase identification using  



with HighScore(Plus)  Phase identification using  



with HighScore(Plus)  Phase identification using  

Format : .xrdml or .asc file (=.xy but must be .asc…)  

Check wavelength… 



with HighScore(Plus)  Phase identification using  

Classical procedure : first model a bgd                                                        



with HighScore(Plus)  Phase identification using  



Classical procedure : first model a bgd and then search peak 

with HighScore(Plus)  Phase identification using  
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Classical procedure : first model a bgd and then search peak 



with HighScore(Plus)  Phase identification using  

Classical procedure : first model a bgd and then search peak 



with HighScore(Plus)  Phase identification using  

Check the peak list 
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with HighScore(Plus)  Phase identification using  

Search and match with restrictions  
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with HighScore(Plus)  Phase identification using  

Search and match with restrictions  
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Search in 
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Search in 
PDF 

with HighScore(Plus)  Phase identification using  

Search and match with restrictions  



with HighScore(Plus)  Phase identification using  

Search in  COD:  : 
better scores ? 



COD reference patterns are accessibles as well as PDF ones 

with HighScore(Plus)  Phase identification using  



Pattern calculated 
from                 : 
no high angles 

with HighScore(Plus)  Phase identification using  



Visualisation options… 

with HighScore(Plus)  Phase identification using  



« semi quantitative » analysis from RIR 

with HighScore(Plus)  Phase identification using  



« semi quantitative » analysis from RIR without refinement 

with HighScore(Plus)  Phase identification using  



« semi quantitative » analysis from RIR with an automatic profile refinement 

with HighScore(Plus)  Phase identification using  



« semi quantitative » analysis from RIR with an automatic profile refinement 

with HighScore(Plus)  Phase identification using  



« semi quantitative » analysis from RIR with an automatic profile refinement 

Expected :  
Al2O3 : 50% 
LaB6 : 20 % 

Si : 30% 

with HighScore(Plus)  Phase identification using  



with QualX  Phase identification using  

http://www.ba.ic.cnr.it/softwareic/qualx/ 
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with QualX  Phase identification using  

in QualX format 

http://www.ba.ic.cnr.it/softwareic/qualx/ 

http://www.ba.ic.cnr.it/softwareic/qualx/
http://www.ba.ic.cnr.it/softwareic/qualx/
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with QualX  Phase identification using  

On windows only… 



with QualX  Phase identification using  

Multiple readable files 

http://www.ba.ic.cnr.it/softwareic/qualx/ 

http://www.ba.ic.cnr.it/softwareic/qualx/
http://www.ba.ic.cnr.it/softwareic/qualx/
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with QualX  Phase identification using  

Very intuitive handling 
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with QualX  Phase identification using  

Very intuitive handling to model bgd 
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with QualX  Phase identification using  

Very intuitive handling to model bgd and find peaks 

http://www.ba.ic.cnr.it/softwareic/qualx/ 
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with QualX  Phase identification using  

Search in COD or PDF database 

http://www.ba.ic.cnr.it/softwareic/qualx/ 
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http://www.ba.ic.cnr.it/softwareic/qualx/
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with QualX  Phase identification using  

Search restrictions 
Exp. peaks 

http://www.ba.ic.cnr.it/softwareic/qualx/ 
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with QualX  Phase identification using  

Found results 

Exp. peaks 

phase 
1 

http://www.ba.ic.cnr.it/softwareic/qualx/ 
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with QualX  Phase identification using  

Exp. peaks 

phase 
1 

phase 
2 

phase 
3 

Found results 
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http://www.ba.ic.cnr.it/softwareic/qualx/
http://www.ba.ic.cnr.it/softwareic/qualx/
http://www.ba.ic.cnr.it/softwareic/qualx/


with QualX  Phase identification using  

Exp. peaks 

phase 
1 

phase 
2 

phase 
3 

« Semi quantitative » estimation based on RIR 

http://www.ba.ic.cnr.it/softwareic/qualx/ 

http://www.ba.ic.cnr.it/softwareic/qualx/
http://www.ba.ic.cnr.it/softwareic/qualx/
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with Fullprof ? Phase identification using  

Thierry ?  



Phase identification using  



http://nanoair.dii.unitn.it:8080/sfpm/ 

 Search using an light version of the full COD (redundancies have been removed) 

Phase identification using  

http://cod.iutcaen.unicaen.fr/ 

http://nanoair.dii.unitn.it:8080/sfpm/
http://cod.iutcaen.unicaen.fr/


what can we expect ? 



2 web sites : 

Not directly from COD 

 light version of the full COD 
(redundancies have been removed) 

http://nanoair.dii.unitn.it:8080/sfpm/ 

http://cod.iutcaen.unicaen.fr/ 

http://nanoair.dii.unitn.it:8080/sfpm/
http://cod.iutcaen.unicaen.fr/


demonstration  

Input file : *.prn   2 columns : (2θ, Intensities) 

 148.400        49 
 148.420        43 
 148.440        36 
 148.460        37 
 148.480        46 
 148.500        39 
 148.520        47 
 148.540        33 
 148.560        43 
 148.580        50 
 148.600        44 
 148.620        37 
 148.640        44 
 148.660        39 
 148.680        37 
 148.700        54 
 148.720        46 
 148.740        43 
 148.760        39 
 148.780        56 
 148.800        28 
 148.820        32 
 148.840        32 
 148.860        42 
 148.880        50 
 148.900        51 
 148.920        49 
 148.940        53 
 148.960        64 
 … 

http://nanoair.dii.unitn.it:8080/sfpm 

nanoair.dii.unitn.it:8080/sfpm
http://nanoair.dii.unitn.it:8080/sfpm


How to obtain the                           ?  

 The  COD is a totally free of charge database and all its content can be downloaded : 
 
  wiki.crystallography.net/howtoobtaincod/ 

 All the CIFs are accessible here : 
 

  www.crystallography.net/cif/ 



and … you ! 

main CIF donators  



How to contribute to the                           ? 



Submit your cifs to COD as well as to CCDC or ICSD ! 

But before, you need to create an account… 



extensions … 

: Theoretical Crystallography Open Database 

 collection of theoretically calculated crystal structures 
 organic, inorganic, metallorganic compounds and minerals 
 2764 entries 

 

www.crystallography.net/tcod/ 

http://www.crystallography.net/tcod/


extensions … 

: Theoretical Crystallography Open Database 

: Material Properties Open Database 

 collection of theoretically calculated crystal structures 
 organic, inorganic, metallorganic compounds and minerals 
 2764 entries 

 

 .mpod file similar to .cif gathering the physical and chemical properties  of materials 

www.crystallography.net/tcod/ 

http://mpod.cimav.edu.mx/ 

http://www.crystallography.net/tcod/
http://mpod.cimav.edu.mx/


Search tool of  

mpod.cimav.edu.mx/


Example of .mpod file : 

• a standard part … 

• … + a section dedicated 
to the properties 



extensions … 

: Theoretical Crystallography Open Database 

: Material Properties Open Database 

: Predicted Crystallography Open Database 

 collection of theoretically calculated crystal structures 
 organic, inorganic, metallorganic compounds and minerals 
 2764 entries 

 

 .mpod file similar to .cif gathering the physical and chemical properties  of materials 

 The PCOD is a subset of COD containing .cifs of inorganic structures candidates 
obtained from ZEFSA-II and GRINSP programs. 

 The P2D2 (Predicted Powder Diffraction Database) contains the powder patterns of 
these predicted structures and allows a search match job using Eva (Bruker) 

 1062771 records 

www.crystallography.net/tcod/ 

http://www.crystallography.net/pcod/ 

http://mpod.cimav.edu.mx/ 

http://www.crystallography.net/tcod/
http://www.crystallography.net/pcod/
http://mpod.cimav.edu.mx/


extensions … 

: Theoretical Crystallography Open Database 

: Material Properties Open Database 

: Predicted Crystallography Open Database 

 collection of theoretically calculated crystal structures 
 organic, inorganic, metallorganic compounds and minerals 
 2764 entries 

 

http://mpod.cimav.edu.mx/ 

 .mpod file similar to .cif gathering the physical and chemical properties  of materials 

 The PCOD is a subset of COD containing .cifs of inorganic structures candidates 
obtained from ZEFSA-II and GRINSP programs. 

 The P2D2 (Predicted Powder Diffraction Database) contains the powder patterns of 
these predicted structures and allows a search match job using Eva (Bruker) 

 1062771 records 

www.crystallography.net/tcod/ 

http://www.crystallography.net/pcod/ 

: Raman Open Database http://solsa.crystallography.net/rod/ 

 The last one … from Daniel Chateigner & Yassine El Mendili 
 708 entries 

http://www.crystallography.net/tcod/
http://www.crystallography.net/pcod/
http://mpod.cimav.edu.mx/
http://solsa.crystallography.net/rod/


Merci pour votre attention 


