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The Powder diffraction Database

INTRODUCTION

1. INTRODUCCTION

What’s a powder diffraction database?
The Powder Diffraction File 
Databases and search-match programs

2. PDF DATABASE - ICDD

Powder Diffraction File Database
Exemples PDF-4+

Search Filters (3)
SIeve+ Program (1)
Export atomic coordinates (1)

3. OTHER SPECIFIC DATABASES



The Powder diffraction Database

INTRODUCTION

Powder diffraction IDENTIFICATION  and CHARACTERIZATION

DATABASES



X-ray Röentgen

1895 1913

Bragg's law 

X-ray diffraction 

1930s Dow Chemical Company scientists (Hanawalt) 

1941 The Joint Committee for Chemical Analysis by Powder Diffraction Methods

Powder Diffraction File (PDF) ASTM

1969 The Joint Committee on Powder Diffraction Standards (JCPDS)

1978 International Centre for Diffraction Data

The Powder diffraction Database

INTRODUCTION: Past and Present
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INTRODUCTION: Past and Present

Primary reference for powder diffraction PDF 

1941

1995

2013
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INTRODUCTION: Past and Present

1995

2013



Identification of crystalline phases in powder diffraction

powder diffraction
database containing reference information

search-match program

The Powder diffraction Database

INTRODUCTION: Identification= database+search-match program

�ICDD-Powder Diffraction File

�ICSD-Inorganic Crystal Structure Data

�CSD-Cambridge Structural Database

�NIST-Crystal Data 

�Pauling’s File

�CRYSMET-Metals and alloys Database

�PDB-Protein Data Bank

�Mineralogy Database

�IZA-Zeolite Database

�COD- Crystallographic Open Database

�Sieve -ICDD

�DIFFRACplus SEARCH – Bruker AXS GmbH

�X’Pert HighScore – PANalytical B. V

�Crystallographica Search-Match – Oxford CrCryosytems Ltd.

�Jade-Materials Data

�MATCH! – Crystal Impact

�MadDiff-MacDiff

�AXES-H. Mändar and T. Vajakas, AXES

�WinXRD – Thermo Electron Corporation

+



PDF-4+ 
�most advanced database

�identification and
quantitative analysis

The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com

Powder Diffraction File - PDF 

760,019 material 

data sets

Data entry

source

PDF-2

Release 2012

PDF-4+2012

WebPDF-4+ 2012

PDF-4/Minerals

2012

PDF-

4/Organics

2013

Total No. of 

Data Sets 

250,182 328,660 39,410 471,257

00- ICDD 108,711 108,711 11,548 33,727

01- FIZ 131,404 59,927 11,094 6,132

02- CCDC 0 0 0 431,359

03- NIST 10,067 3,122 208 39

04- MPDS 0 156,900 16,560 0

�Diffraction data

�Crystallographic data

�Bibliographic data 

PDF-2
� inorganic materials

�rapid material identification

PDF-4 /Minerals
�90% all know minerals

PDF-4 /Organics
�World’s largest x-ray powder

database for organics
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International Centre Diffraction Data www.icdd.com

Example 1

�Pharmaceutical phase
�Ibuprofen
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International Centre  for Diffraction Data www.icdd.com
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International Centre  for Diffraction Data www.icdd.com



The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com

Example 2

�Mineral phase
�Chemical Composition: Ca, Al, Si, O, H



The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com

252 RESULTS

14 RESULTS
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International Centre  for Diffraction Data www.icdd.com
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International Centre  for Diffraction Data www.icdd.com

Example 3

�Strong lines
�Long Line
�Cell parameters

3.3437Å

4.2555Å
1.8178Å
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International Centre  for Diffraction Data www.icdd.com
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International Centre  for Diffraction Data www.icdd.com

Example 4

�Strong lines
�Long Line
�Cell parameters

�SIeve, ICDD’s search
software
�Multi-phase sample



The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com

Step 1
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International Centre  for Diffraction Data www.icdd.com

Step 2



The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com

Phase 1 Phase 2 Phase 3
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International Centre  for Diffraction Data www.icdd.com

Example 5

�Atomic coordinates



The Powder diffraction Database

International Centre  for Diffraction Data www.icdd.com
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Inorganic Crystal Structural Database

Inorganic Crystal Structural Database 

�Inorganic Structures

600 crystal structures elements
15000 records binary compounds
33000 records ternary compounds
35000 records quartenary compounds, etc..

�Structural data
�Atomic coordinates
�Bibliographic data 
�Synthesis conditions

Information center FIZ Karlsruhe

ICSD web
ICSD CD-ROM (FindIt)
ICSD intranet
ICSD Demo Version

http://icsd.ill.eu/icsd/index.html
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Inorganic crystal structural database http://icsd.iqfr.csic.es/icsd/
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Cambridge Structural Database 

�Chemical
�Experimental
� Crystallographic
�Bibliographic
�Atomic coordinates

�WebCSD

http://www.ccdc.cam.ac.uk/Cambridge Structural Database

�small-molecule organic structures

�metal-organic crystal structures

Containing the results of over half-a-million x-
ray and neutron diffraction analyses 

Cambridge Crystallographic Data Center

(Access requires personal registration)

�Software version 
�software for search and 
information retrieval(ConQuest)
�structure visualisation (Mercury)
�numerical analysis (Vista)
�database creation (PreQuest)



http://www.ccdc.cam.ac.uk/

http://www.xtal.iqfr.csic.es/data-bases/csd-spain.html

The Powder diffraction Database

Cambridge Structural Database
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Crystal Data File

Crystal Data File 

�Unit cell of crystalline materials

�Standard cell parameters
�Cell volume
�Space group number and symbol
�Chemical formula/name
�Classification by chemical type

NIST- National Institute of Standards and Technology

�Is temporally UNAVAILABLE

�(Is available in ICDD database)

http://www.nist.gov/srd/nist3.cfm

237000 entries
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Pauling File 

252599 Crystal structure entries
(38592Phase diagrams entries)
(91134 Physical property entries)

� Non-organic solid state materials

�Structure data 
�Diffraction data
�Physical property data 

Japan Science and Technology Corporation
+ 

Material Phases Data System

Pauling File http://www.paulingfile.com/

�Pauling Files Binaries Edition software

�Pearson’s Crystal Data software

�PDF-4+ (ICDD)
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Pauling File http://www.paulingfile.com/



http://www.tothcanada.com

The Powder diffraction Database

CRYSTMET

�Software

�Trial version : Materials ToolKit
Environment
http://www.tothcanada.com/dat
abases.htm

109,877 entries

� crystallographic data for metals, including alloys, 
intermetallics and minerals

�Crystallographic data 
�Atomic coordinates
�Calculated powder diffraction patterns

Toth Information Systems

Crysmet DatabaseCRYSTMET®



http://www.tothcanada.com

The Powder diffraction Database

http://www.tothcanada.comCrysmet DatabaseCRYSTMET®
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Protein data bank

� Available in CD-ROM

�Available web

8000 entries

� Proteins
� Nucleic acids
� Other biological molecules

�Atomic coordinates
�Citations
�Structure information
�Crystallographic structure experimental data
�X-ray

Brookhaven National Laboratory

http://www.rcsb.org/pdb/home/home.doProtein data bank
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http://www.rcsb.org/pdb/home/home.doProtein data bank
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Mineralogy Database

4,714 entries

� mineral species

�crystal structures
�X-Ray powder diffraction
�chemical composition
�physical and optical properties
�Dana's New classification
� Strunz classification
�mineral specimen images
�alphabetical listings of mineral species

http://webmineral.com/Mineralogy Database

Web free access



http://webmineral.com/

The Powder diffraction Database

Mineralogy Database
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Database of Zeolite Structures

� Zeolite Framework Types

�descriptions and drawings of each 
framework type
� user-controlled animated displays of 
each framework type 
�crystallographic data and simulated 
powder diffraction patterns 
� relevant references 
�detailed instructions for building model 
descriptions of some families of 
disordered zeolite structures 

Web free access

http://www.iza-structure.org/databases/Database of Zeolite Structures

International Zeolite Association (IZA)



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

The Powder diffraction Database

Database of Zeolite Structures
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Crystallographic Open Database

All data on this site 
have been placed in 
the public domain by 
the contributors.

222319 entries

� crystal structures of organic, 
inorganic, metal-organic 
compounds and minerals 
(excluding biopolymers)

http://www.crystallography.net/Crystallographic Open Database

�contain either a CIF 



http://www.crystallography.net/

The Powder diffraction Database

Crystallographic Open Database
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http://www.crystallography.net/Crystallographic Open Database


