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How to Use Powder Diffraction Method (5)
Identification and Qualitative Analysis, Application of Database 
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This article is the fifth part of a series of introduction to powder diffraction method, focused on the practical use of structural 
database including the powder diffraction file (PDF) to the identification and qualitative analysis, which are known to be the most 
important applications of the powder diffraction method. Typical methods of preprocessing powder diffraction data for the 
identification and qualitative analysis are shown. Characteristics of Inorganic Crystal Structure Database (ICSD), Cambridge
Structural Database (CSD), Linus Pauling File (LPF) and a newly published AtomWork database system are briefly described. The 
historical background and current status of the International Centre for Diffraction Data (ICDD), overview of the ICDD-PDF 
products, and an example of practical application of ICDD-PDF-4+ database system are demonstrated.
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3
Hanawalt [8,9]

FIZ ; Fachinformationszentrum Karlsruhe
NIST ; National Institute of 

Standards and Technology
ICSD ; Inorganic Crystal Structure Database

CCDC ; The Cambridge 
Crystallographic Data Centre

CSD ; Cambridge 
Structural Database

JAICI ; Japan 
Association for International Chemical Information

[10]
2010 6

NIMS ; National Institute for Materials Science
MPDS Materials Phases Data Systems

JST ; Japan Science and Technology Agency
AtomWork Web
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Table 1 ICDD-PDF
4 PDF-2 PDF-4+ PDF-4/Minerals PDF-

4/Organics PDF-4/Minerals PDF-
4+

PDF-4+
MPDS

LPF ICSD
PDF-4+ PDF-2

CCDC
CSD PDF-4/Organics

PDF-4+ PDF-
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1
PDF-2

5
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Table 1 ICDD-PDF 2010 products overview.

Data entry 

source

2010
PDF-2

2010
PDF-4+

2010
PDF-4/

Minerals

2010
PDF-4/
Organics

00-ICDD 105,573 105,573 11,344 31,534

01-FIZ 114,706 59,802 12,107 4,181

02-CCDC 0 0 0 371,031

03-NIST 10,067 3,635 221 27

04-MPDS 0 132,272 12,364 0

Total No. of 

data sets
230,346 301,282 36,036 406,773

New entries 

in 2010
11,736 25,194 1,824 35,929

Total No. 

with atomic 

coordinates

0 147,393 15,715 452
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Fig.2 Opening message of ICDD PDF-4+ 2009.

Fig.3 Initial window of ICDD DDView+.
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Fig.4 10
BaSc1/2Nb1/2O3

Pm-3m 4 #00-024-
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#01 #04
ICSD LPF

PDF-2 #04
PDF-2

Fm-3m
3

X
Pm-

3m
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. PDF

PDF Fig.5 PDF#04-010-0028

“Experimental”

Reference : “Uber die Ordnung von B3 und M5 in Perowskiten 
vom Typ A22B3M5O6 (A2=Ba, Sr; M5=Sb, Nb, Ta)”, Wittmann 
U., Rauser G., Kemmler Sack S.Z. Anorg. Allg. Chem. 48, 143 
(1981). Calculated from LPF using POWD-12++.

PDF “Comments” 

Color: white. LPF Collection Code: 1705730. Sample 
Preparation: STARTING MATERIAL: Ba(NO3)2, Nb2O5, Sc2O3. 
Compound Formation: dissolved and evaporated to dryness, heated 
at 1273 K and at 1473 K for 1 d, at 1573 K for 1-10 d and at 1673-
1773 K up to 10 d with intermediate grindings. CRUCIBLE:
corundum crucible. ATMOSPHERE: air. SOLVENT: aqueous 
nitric acid. Minor Warning: No e.s.d reported/abstracted on the cell 
dimension. Unit Cell Data Source: Powder Diffraction.

ICDD-PDF

ICDD-PDF

ICDD PDF-4+
PDF-2

PDF-2

2008 ICDD regional co-chair ICDD
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PDF
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Fig.4  Search results of 4-elemnt compounds including Ba, Sc, 
Nb and O.

Fig.5 PDF card #04-010-0028.
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