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Crystallography databases : money

CCC

FIZ Karlsruhe
The Cambridge Crystallographic

Data Centre I C S D

https://www.ccdc.cam.ac.uk/ (1965) http://wwwz2.fiz-karlsruhe.de/icsd_home.html (1978)

Organic and metal-organic compounds ) _
900000 entries Inorganic compounds - 190000 entries

¢

The Powder Diffraction File™

The world’s most comprehensive source of inorganic and organic
diffraction data for materidls identification

WeBPBF4s  PDF-AJMinerals PDF-4/Organics
http://www.icdd.com/ (1941)

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
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Crystallography databases : money
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Materials science (890000 diffraction patterns and 330000 cry””..
X-ray, electron and neutron diffraction
Modulated structures (since 2011)

Amorphous, poorly crystalline, nanomaterials disordered ¢
11300 raw diffraction patterns
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Crystallography databases : open access
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sPDB
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PROTEIN DATA BANK

44188 Distinct Protein Sequences | 38551 Structures of Human Sequences | 10044 Nucleic Acid Containing Structures

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

NUCLEIC ACID
DATABASE

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

Biological macromolecules
X-ray, NMR & electron - 120000 entries
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Crystallography databases : open access

UA Mineralogy
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PROTEIN DATA BANK
44188 Distinct Protein Sequences =~ 38551 Structures of Human Sequences | 10044 Nucleic Acid Containing Structures M l n e ra I ogy Data base
co

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

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

WWW-MINCRYST

Crystallographic and Crystallochemical Database for Minerals and their Structural Analogues
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http://ndbserver.rutgers.edu/ (1992) ROROE | LUl
http://database.iem.ac.ru/mincryst/ (1997) 9800 records

American Mineralogist Crystal Structure Database
http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)
4000 records

Minerals

Biological macromolecules
X-ray, NMR & electron - 120000 entries
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Crystallography databases : open access
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44188 Distinct Protein Sequences | 38551 Structures of Human Sequences | 10044 Nucleic Acid Containing Structures

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

] Dz

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

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

Mineralogy Database

http://webmineral.com/ - 4700 entries
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http://database.iem.ac.ru/mincryst/ (1997) 9800 records

Biological macromolecules

. http://rruff.geo.arizona.edu/AMS/amcsd.php (2000)
X-ray, NMR & electron - 120000 entries 4000 records

Minerals

Crystal Structure Database

| —
http://www.crystallography.net,cod/ (2003)

Organic, metal-organic, inorganic, minerals
X-ray, electron & neutron - 376000 records
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Crystallography databases : open access
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PROTEIN DATA BANK

44188 Distinct Protein Sequences | 38551 Structures of Human Sequences | 10044 Nucleic Acid Containing Structures

https://www.rcsb.org/ (1971)
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http://ndbserver.rutgers.edu/ (1992)

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

| —
http://www.crystallography.net,cod/ (2003)

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

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

Mineralogy Database

http://webmineral.com/ - 4700 entries
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Magnetic,
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American Mineralogist Crystal Structure Database

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

Minerals

bilbao crystallographic server

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

Properties of crystallographic symmetry groups
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Crystallography databases : open access
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Biological macromolecules SHEH T e Database |
. http //rruff.geo.arizona. edu/AMS/amcsd php (2000) iIncommensurate
X-ray, NMR & electron - 120000 entries 4000 records and modulated

Minerals structures
148 entries

bilbao crystallographic server

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

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

Organic, metal-organic, inorganic, minerals
X-ray, electron & neutron - 376000 records
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Properties of crystallographic symmetry groups
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Interoperations between databases :

American Mineralogist
Crystal Structure Database

software environment

DB ) 0| D

PROTEIN DATA BAN

To improve the To propose shared
description of ligands services in all

for macromolecules chemistry domains

COAC &

The Cambridge Crystallographic
Data Centre

To use features of ]

FIZ Karlsruhe

ICSD




Some examples ...



Open database : = Mineralogy Database = example

S

Minerals for Sale] [New Minerals] [Diamond Crystals] [Gem Minerals] [My Best Minerals

Classic minerals, out-of-print books & magazines, plus informative articles for collectors

Minerals Arranged by X-Ray Powder Diffraction
See Help on X-Ray Diffraction

Powder X-ray Diffraction (XRD) is one of the primary techniques used by mineralogists and sclid state chemists to examine the physice-chemical make-up of unknown materials. This data is represented in a collection of single-phase X-ray powder diffraction
patterns for the three most intense D values in the form of tables of interplanar spacings (D), relative intensities (I/lo), mineral name and chemical formulae

The XRD technique takes a sample of the material and places a powdered sample in a holder, then the sample is illuminated with x-rays of a fixed wave-length and the intensity of the reflected radiation is recorded using a goniometer This data is then analyzed for

the reflection angle to calculate the inter-atomic spacing (D value in Angstrom units - 108 cm). The intensity(l) is measured to discriminate (using | ratios) the various D spacings and the results are compared to this table to identify possible matches. Note: 2 theta
(@) angle calculated from the Bragg Equation, 2 © = 2(arcsin(n A/(2d)) where n=1;

For more information about this technique, see X-Ray Analysis of a Solid or take an internet course at Birkbeck College On-line Courses. Many thanks to Frederic Biret for these data

Optional Search Query - To Reset, Click Here
mA“mA‘ D, A

Selected X-Ray A
1.54056 - CuKal

Change X-Ray A

v

Tolerance %
10

Elements

534 sion Valider

[11]
Listing of 6 Records Sorted by D4 using 1.54056 - CuKa1 for 28 wrers (1 » 3.008 AND a1 < 2.674) AND (formula LIKE 'Si0Z)

D1 |1 Dz |2 D3 |3 -

A (28) %) A'(20) () A (20) (%) Mineral Formula
3.098(28.79) 100 3.432(25.94) 50 2.770(32.29) 15 Coesite Sio2
3.335(26.71) 100 4 430(2003) a0 3.391(26.26) 58 Moganite 5i02
3.342(26.65) 100 4.257(20.85) 22 1.818(50.14) 14 Quartz Si02
3.300(26.27) 50 137088 42) 100 1.380(67.86) 100 Lutecite 5i02
3.300(26.27) 50 1.380(67.86) 100 1.370(65.42) 100 Lutecite Sio2
3.300(26.27) 50 1.380(57 26) 100 1.830(49.79) 100 Lutecite 5i02

a quick search with 3 peaks

http://webmineral.com/
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Open database : AMCSD example

American Mineralogist Crystal Structure Database

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

Mineral

Author

Chemistry Search

Cell Parameters and Symmetry

Diffraction Search

General Search
Search Tips

Search | Reset

Logic interface * AND OR
Viewing (About File Formats) * amc long form amc short form cif

Download ® amc cif diffraction data

3 A cm

W = Vs

i

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

an Mineralogist Crystal Struc

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

benitoite ( Mineral )

hdiladiak Author

Chemistry Search
Babefphite Batisivite Berzelianite Bobfergusonite Brezinaite Cell Parameters and Symmetry
Babingtonite Baumbhauerite Berzeliite Bobierrite Brianite :
"Baddeleyiti ||Baumsta rkite ||Beshtauite ||Ld)jonesite ”Brianroulstonite | e Diffraction Search
|[Bafertisite [Bavenite [Beta - fergusonite-(Ce)|[Bobkingite |[Briartite G | Search
- " - " - " enera arc
Baghdadite Bayerite Beta - fergusonite-(Y) ||[Bobmeyerite Bridgmanite Feere T

[Bairdite __ |[Bayieyite ______ |Betaroselit= ____|[Bogdanovite [Britholite-(Ce)
W |Baz_T Betalomonosovite @iczite "W

|[Balipholite |[Bazzite |[Betekhtinite |[Bohmite |[Britvinite | bort f .
(Balliranoite [Bcs [Betpakdalite-CaCa __||Boleite |[Briziits pieE e % €
Balyakinite Bearsite Betpakdalite-CaMg Boltwoodite Brochantite on data

Bamfordite Bearthite Beudantite Bromargyrite
Banalsite Beaverite Beusite Bonattite Bromcarnallite
Bandylite Beaverite-(Cu) Beyerite | Bonazziite Bromellite ‘g

Bannermanite Beaverite-(Zn) Biachellaite Bonshtedtite Bromine

Bannisterite Bechererite Bianchite Boracite | Brontesite : ),
|[Baotite [Becquerelite [Bicchulite |[Boralsilite |[Brookite
Bararite Bederite Bideauxite | Borax | Browneite

@ Behoite @ | Bornemanite m
Barbertonite Behounekite @ "me—"me—

Baricite Belkovite Billietite Boromuscovite Brushite

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

American Mineralogist Crystal Structure Database

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

benitoite Mineral
=g Author
Periodic Table
1 2 Chemistry Search
H He
alpha=90(0) and | cell Parameters and Symmetry
3|4 5 6 7 8 | 9|10
Li Be B C N O F |Ne| plerance(0.02),inte Diffraction Search
1112 1314 15 16 |17|18 General Search
Na Mg Al si| P s |clar Feere T
19 20 21 23124 25 26 27 28 29 /30|31 | 32|33 34 |35|/36 Search | Reset
K | Ca Sc V| Cr Mn Fe Co Ni Cu|/Zn Ga Ge As Se Br| Kr
3738 39 40 41| 42 43 44 45 46 47|48| 49 | 50 | 51 52 |53 |54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn | Sb Te I Xe OR
55 57 72/73| 74 75 76 77 78 79/80| 81 82 83 84 |85|86 ko form amc short form cif
Cs La Hf Ta/ W Re Os Ir Pt Au Hg Tl Pb | Bi Po |At Rn
cif diffraction data
87|88 89
Fr | Ra Ac
= »
58 59 60 61 62 63 64 65 66 67 68 69 70 71 s
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho  Er Tm  Yb Lu ; 5 { ZAS
o ™
90 91/92| 93 94 95 96 97/98|99 100 101|102 103 - o
Th Pa| U Np Pu Am Cm Bk Cf|Es|Fm Md| No Lr
go| go go
D Wat OH
Search Selected Elements

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

American Mineralogist Crystal Structure Database

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The

database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

benitoite Mineral
Auth
Cell Parameters and Symmetry e
Chemistry Search
Val Tol
) ;E:Ie U?Dszrance Range nd ¢=9.77(5) and alpha=90(0) arq(|_ cell Parameters and Symmetry >
b 6.64 0.05 ® Tolerance type(d-spacing),tolerance(0.02),inte| Diffraction Search
c 977 0.0 ' General Search
Search Tips
alpha 90 0
Search | Reset
beta 90 0
gamma 120 0
space group v ¢ AND OR
crystal system  hexagonal v hats) ® amc long form amc short form cif
- ® amc cif diffraction data
Logic interface:

® AND OR

Valider = Reset

o

3 A

S Vg

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

American Mineralogist Crystal Structure Database

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

| benitoite Mineral

Diffraction Pattern Search/Match Routine Author
Choose an option: Chemistry Search
y =!
O Fuzrza: i T 7(5) and alpha=90(0) and | cCell Parameters and Symmetry
bacing),tolerance(0.02),i ‘
Intensity Cutoff General Search
Search Tips
Search | Reset
d-spacing Tolerance AND OR
0.05 Enter amc long form amc short form cif

amc cif diffraction data

Enter Values Above..
26910279 —

»>tn o ‘
36710 3.77 230 O Z 3
571058 (N N7 { A ) Extra

Submit || Clear All || Delete Selected || Sort

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

American Mineralogist Crystal Structure Database

This site is an interface to a crystal structure database that includes every structure published in the American Mineralogist, The Canadian
Mineralogist, European Journal of Mineralogy and Physics and Chemistry of Minerals, as well as selected datasets from other journals. The
database is maintained under the care of the Mineralogical Society of America and the Mineralogical Association of Canada, and financed by
the National Science Foundation.

benitoite Mineral
Miletich Author
(8i,0,Ba,Ti) Chemistry Search

a=6.64(5) and b=6.64(5) and ¢=9.77(5) and alpha=90(0) and | Cell Parameters and Symmetry

vals(2.74,3.72,5.75),0pt(),type(d-spacing),tolerance(0.02),inte Diffraction Search

General Search
Search Tips

Search | Reset

Logic interface * AND OR
Viewing (About File Formats) *® amc long form amc short form cif
Download ® amc cif diffraction data
; y = »
S 3 A

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

American Mineralogist Crystal Structure Database

1 matching records for this search.

Benitoite
@Hejny C, Miletich R, Jasser A, Schouwink P, Crichton W, Kahlenberg V
American Mineralogist 97 (2612) 1749-1763
Second-order P6c2-P31lc transition and structural crystallography of
the cyclosilicate benitoite, BaTiSi309, at high pressure
Note: P = @.8601 GPa
Locality: San Benito, California, USA
_database_code_amcsd 819586
6.6430 6.6438 9.7660 90 90 120 P-6c2

atom X y z Uiso
Ba 2/3 1/3 8 .e974
Ti 1/3 2/3 8 .ee32
si .e7e5 .7817 .25 .0014
o1 .809 .745 .25 .0024

02 .0862 .6578 .3877 .0039

Download AMC data (View Text File)
Download CIF data (View Text File)
Download diffraction data (View Text File)
View JMOL 3-D Structure (permalink)

Download in: |Amc Format v | Select All | Clear All | View Selected Data

Multiple datasets can be concatenated into a single downloadable file by selecting the datasets and then clicking | Download as Text File

Multiple datasets can be downloaded as individual files inside a ZIP archive by selecting the datasets and then clicking
Download as Zip Archive

Total number of retrieved datasets: 1
View in amclongform, download in amc

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

American Mineralogist Crystal Structure Database

1 matching records for this search. Cif fi Ie

Benitoite data global

@Hejny C, Miletich R, Jasser A, Schouwink P, Crichton W, | chemical name mineral 'Benitoite'
American Mineralogist 97 (2612) 1749-1763 loop_
Second-order P6c2-P31lc transition and structural crystal]_Publ_suthor name
the cyclosilicate benitoite, BaTiSi309, at high pressur 'Hejny €

'Miletich R'
Note: P = @.8601 GPa '*Jasser A"

Locality: San Benito, California, USA 'Schouwink B!
_database_code_amcsd 819586 'Crichton W'
6.6430 6.6438 9.7660 90 90 120 P-6c2 'Hahlenberg V'

_Jjournal name full 'American Mineralogist'

atom X y z Uiso .

journal wolume 97
Ba 2/3 1/3 e .ee74 :journal:year 2012
Ti 1/3 2/3 8 .e832 _Journal page first 1749
Si .e7e5 .7817 .25 .e014 _journal page last 1763
01 .809 .745 .25 .eez24 _publ_ section title
02 .8862 .6578 .3877 .e039 ;

Second-order P6c2-P3lc transition and structural crystallography of
the cyclosilicate benitoite, BaTiS5i309, at high pressure
Note: P = 0.0001 GPa

Download diffraction data (View Text File) :
View JMOL 3-D Structure (permalink) database code amcsd 0019506
:chemical:compaund_source 'San Benito, California, USA'
Download in: |[Amc Format v || Select All | Clear All | View Selected —c2emical formula sum 'Ba Ti 513 03!
_cell length a 6.6430
cell length b 6.6430
“cell length c 9.7660
cell angle alpha 90
Multiple datasets can be downloaded as individual files inside a ZIP archivfl "ce11 angle bera 20
Download as Zip Archive _cell_angle_gamma 120
_cell wvolume 373.229
Total number of retrieved datasets: 1 _exptl crystal density diffrn 3.879
View in amclongform, download in amc ESWH-E'CIY_SPECE_GID'JP_“KE_H‘H 'P -6 c 2!
oop

_space_group symop_operation xyz
' '
He¥WeZ

Multiple datasets can be concatenated into a single downloadable file by s

'R, X-¥,-2'
'-x+v, -X,1/2-z2'
-y, -x,1/2+z"
s

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

American Mineralogist Crystal Structure Database

1 matching records for this search.

Benitoite

@Hejny C, Miletich R, Jasser A, Schouwink P, Crid
American Mineralogist 97 (2612) 1749-1763
Second-order P6c2-P31lc transition and structurall
the cyclosilicate benitoite, BaTiSi309, at high
Note: P ©.ee01 GPa
Locality: San Benito, California, USA
_database_code_amcsd 819586
6.6430 6.6438 9.7660 90 90 120 P-6c2

atom X y z Uiso
Ba 2/3 1/3 8 .e974
Ti 1/3 2/3 8 .ee32
si .e7e5 .7817 .25 .0014
o1 .809 .745 .25 .0024
02 .0862 .6578 .3877 .0039

Download AMC data (View Text File)

w Text Fi

alin

Download in: |Amc Format v Select All | Clear All || Vie

Multiple datasets can be concatenated into a single downloadablj

Multiple datasets can be downloaded as individual files inside a 2
Download as Zip Archive

Total number of retrieved datasets: 1
View in amclongform, download in amc

Diffraction data

Hedny C, Miletich R, Jaaser A, Schouwink P, Crichton W, Kahlenberg Vv
American Mineralogist 97 (2012) 1749-1763
Second-order P6c2-P3lc transition and structural crystallography of

the gyclosilicate benitoifte, BaTisSi309, at high pressure

Note: P = 0.0001 GPa

Locality: San Benito, California, USA

_database_code_amcsd 0019506

CELL PARAMETERS: 6.6430 6.6430 9.7660 90.000 90.000 120.000

SPACE GROUP: P-6c2

X-RAY WAVELENGTH: 1.541838

MAX. ABS. INTENSITY / VOLUME**2: 52.45539891
2-THETA INTENSITY D-SPACING H K L Multiplicity
15.40 25.74 5.7530 1 0 0 3
18.17 3.06 4.8830 0 0 2 2
23.90 100.00 3.7228 1 0 2 3}
26.84 16.01 3.3215 1 1 0 3}
28.38 11.86 3.1446 1 1 1 12
31.09 28.17 2.8765 2 0 0 3
32.60 81.12 2.7464 1 1 2 12
36.25 5.21 2.4784 2 0 2 [
36.81 10.09 2.4415 0 0 1 2
40.12 9.02 2.2475 1 0 4 6
41.53 18.58 2.1744 2 1 0 6
42.60 6.50 2.1225% 2 1 1 12
45.67 13.1¢ 1.9864 2 1 2 12
46.14 17.01 1.9672 1 1 4 12
47.41 11.93 1.9177 3 0 0 3
48.93 16.23 1.8614 2 0 4 3}
50.47 2.18 1.8082 2 1 3 12
51.18 14.35 1.7850 3 0 2 [
55.32 4.88 1.6608 2 2 0 [}
56.69 12.34 1.6238 2 1 1 12
57.78 1.75 1.5956 3 1 0 [
58.62 3.13 1.5747 3 1 1 12
58.72 7.09 1.5723 7 7 7 12

http://rruff.geo.arizona.edu/AMS/amcsd.php
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: just an other base in the land ?

Open-access collection of crystal structures of organic, inorganic, metal-organics compounds and minerals, excluding biopolvmers.

Including data and sofbware from CrystalEve, developed by Nick Day at the department of Chemistry, the University of Cambridge under supervision of Peter Murray-Rust.

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

Currently there are 394494 entries in the COD.
Latest deposited structure: 4033564 on 2018-05-17 at 23:20:30 UTC

Advisory Board

Daniel Chateigner, Xiaolong Chen, Marco Cirtotti,
Eobert T. Downs, Saulin: Grazulis, Werner Kaminsky, Armel Le Bail, Luca Lutterotti,
Yoshitala Matsushita, Peter Moeck, Peter Murray-Bust, Miguel Quircs Olozibal,
Hareesh Rajan, Alexandre F.T. Yokochi

If vou find bugs in COD or have any feedback, please contact us at
cod-bugs@ibt.It
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: just an other base in the land ?

Open-access collection of crystal structuresjof organic, inorganic, metal-organics compounds and minerals, excluding biopolvmers.

Including data and software from CrystalEve, developed by Nick Day at the depariment of Chemistiy, the University of Cambridge under supervision of Peter Murray-Rust.

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

Currently there are 394494 entries in the COD.
Latest deposited structure: 4033564 on 2018-05-17 at 23:20:30 UTC

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

Open-access collection of crystal structures})l[)rganic, inorganic, metal-organics compounds and minerald excluding biopolvmers.

Including data and software from CrystalEve, developed by Nick Day at the depariment of Chemistiy, the University of Cambridge under supervision of Peter Murray-Rust.

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

Currently there are 394494 entries in the COD.
Latest deposited structure: 4033564 on 2018-05-17 at 23:20:30 UTC

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

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

Open-access collection of crystal struclures}:l{)rganic, inorganic, metal-organics compounds and minerald excluding biopolvmers.

Including data and software from CrystalEve, developed by Nick Day at the depariment of Chemistiy, the University of Cambridge under supervision of Peter Murray-Rust.

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

Currently there are 394494 entries in the COD.
Latest deposited structure: 4033564 on 2018-05-17 at 23:20:30 UTC

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

Growing field of applications :

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

Powder identification

Source for computational material science _Microporous and Mesoporous Materials (2013), 165: 32-39
Used as source for 3D printed models for education J. Mater. Edu. (2014), 77-96

o O O O

o SOLSA project : mineral identification in mines in real time

http://www.crystallography.net/cod/index.php
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Open-access collection of crystal struclures}:l{)rganic, inorganic, metal-organics compounds and minerald excluding biopolvmers.

o : just an other base in the land ?

Including data and software from CrystalEve, developed by Nick Day at the depariment of Chemistiy, the University of Cambridge under supervision of Peter Murray-Rust.

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

Currently there are 394494 entries in the COD.
Latest deposited structure: 4033564 on 2018-05-17 at 23:20:30 UTC

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

Growing field of applications :

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

o Powder identification

o Source for computational material science _Microporous and Mesoporous Materials (2013), 165: 32-39
o Used as source for 3D printed models for education J. Mater. Edu. (2014), 77-96

o SOLSA project : mineral identification in mines in real time EREEN

In future : store larger files such as diffraction images

http://www.crystallography.net/cod/index.php
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The C ﬁ

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"

O Web

www.crystallography.net/cod

O Advisory board

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

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



The Q (.)9 project

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

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

v’ Prevent monopoly and dependency on private databases

1 What are the needs to set up this database?

v'asmall "committed" scientific team with experience on databases and a software to coordinate
the project.

v' 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

v" You ! And your CIF I!!



Crystallography Open Database : basic search

COD Home

Home
What's new? EJ

Accessing COD Data

structural

formula
JSME search
JCP search

Add Your Data

Deposit your data

Manage depositions

Manage/release
prepublications

COD Wiki
Obtaining COD
Querying COD
Citing COD

COD Mirrors
Advice to donators
Useful links

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

Home
What's new? EJ

Accessing COD Data

stmctural

formula
JSME search
JCP search

Add Your Data

Deposit your data

Manage depositions

Manage/release
prepublications

COD Wiki
Obtaining COD
Querying COD
Citing COD

COD Mirrors
Advice to donators
Useful links

Crystallography Open Database : basic search

text (1 or 2 words)

baptiste

filters

journal inorganic chemistry
year
volume
issue -
| a (min - max) |
DOI
. v
Z (min, max) | |
[
Z' (min, max)
s | alpha | 90 90
chemical formula
(in Hill notation) | beta [ 90 90
Li B 0 | gamma | 90 90
1 to 8 elements
| NOT these elements L has Fops
L) include duplicates
i i filters . —t=——=
| volume min and max ) include structures with errors
number of distinct elements 3 3 [ include theoretical structures
min and max
8 b,

L include duplicates
L) include structures with errors
L) include theoretical structures

http://www.crystallography.net/cod/
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Crystallography Open Database : basic search

COD Home | text (1 or 2 words) | baptiste
Home I journal I inorganic chemistry
What's new? £J | vear |
Accessing COD Data I volume I
R issue
@ | | | a (min - max) |
EarelT Dy structural I I.)OI I | b |
formula | Z (min, max) | I . I
JSME search | Z' (min, max) |
JCP search | alpha | 90 90
chemical formula
(in Hill notation) I beta I 90 90
Add Your Data . L B 0 | gamma | 90 90
Deposit your data 1 to 8 elements
Manage depositions has F
Manage/release | NOT these elements | A5 Tobs
prepublications | volume min and max | filters {nclude duplicates )
include structures with errors
- number of distinct elements 3 3 include theoretical structures
min and max
COD Wiki
Obtaining COD has Fops | Reset | |.Send |
Querying COD filters include duplicates
Citing COD include structures with errors
COD Mirrors include theoretical structures
Advice to donators
Useful links
Reset Send
result
[COD IDA Links Formulad Spacegroup & Cell parameters Cell volume & Bibliography \
4338443  CIE B4Li60O9 Pl12l/nl 3.31913;23.361; 709.35 Rousse, Gwenaélle; Baptiste, Benoit; Lelong, Gérald
9.1582 Crystal Structures of Li6B409 and L.i3B11018 and Application of
90; 92.65; 90 the Dimensional Reduction Formalism to Lithium Borates.
Inorganic chemistry, 2014, 53, 6034-6041
4338444  CIE B11 Li3 Pl2l/cl 17.7607; 7.7737; 1311.41 Rousse, Gwenaélle; Baptiste, Benoit; L.elong, Gérald
018 9.6731 Crystal Structures of Li6B409 and Li3B11018 and Application of

\

90; 100.906; 90

the Dimensional Reduction Formalism to Lithium Borates.
Inorganic chemistry, 2014, 53, 6034-6041

J




COD Home

Home
What's new? EJ

Accessing COD Data

Browse

Search by structural
formula

JSME search

JCP search

Add Your Data

Deposit your data

Manage depositions

Manage/release
prepublications

COD Wiki
Obtaining COD
Querying COD
Citing COD

COD Mirrors
Advice to donators

Useful links

00 Crystallography Open Database : be an artist

Use JME search

Draw a structure or a fragment to search in COD

@DNEWX R[] OOX | Exact match
= - ==~A0O0D0O00OFFmR% | Search
i
N
o §
E _NH F
ﬂ (o] HN (8]
E
_| N
NH (@]
x T
7 =

Note: substructure search by SMARTS is currently available in a subset of the COD containing 162172 structures.

Just 1result?

(COD ID A Links Formula & Space group & Cell parameters Cell volume &

4120055 CIF  CI46HISON20 P-1 15.9947; 8235.7
HKL 024Si 18.9533; 29.923
97.74; 92.316;
112.924

Bibliography
Mayumi Kudo; Victor Maurizot; Brice Kauffmann; Aya
Tanatani; Ivan Huc
Folding of a Linear Array of u-Amino Acids within a
Helical Aromatic Oligoamide Frame
Journal of the American Chemical Sociery, 2013, 135,
9628-9631

~

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

To be improved...


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

Live search ...

[ Accessing CODData___ Draw a structure or a fragment to search in COD
Browsze
Search by structural O@0=x semEx OCX & Exact match [ ]
e =B ==~AD000000k% | s
JSME zearch C
JCP search ]
(0]
=
=
i
Br
I
x
JSME Molecular Editor by Peter Ertl and Bruno Bienfait ..|
Usze IME zearch

http://www.crystallography.net/cod/jsme search.html

http://www.crystallography.net/cod/
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: also compatible with search and match programs

COD Home
et nev? 3 What's New?

Accessing COD Data

B ¢ September 2016: Thomas Sander (Actelion) has released a new version of the DataWarrior program which now allows to carry out structure search
rowse S .
Search queries in the organic subset of the COD.
earc
Seg;};]l;ﬁstmctural e July 2016: A new release of the COD-based search-match database is available from Rigaku.
i(sjzﬂi sea]rlch » July 2016: A new release of the COD-based search-match database is available from PANalytical.
searc
¢ September 2015: Thomas Sander now offers the organic part of the COD database for download on his website.
Add Your Data ‘ ]
i ¢ April 2015: Thomas Sander from Actelion has relased the DataWarrior program as open-source!
Deposit your data
Manage depositions ¢ November 2014: The "FPSM method" uses a Rietveld like fitting procedure to test all possible crystal structures from the Crystallography Open
Manage/ :re_lea§e Database, rank them and find the more probable in your diffraction pattern. In the end a Rietveld phase quantification is done with the phases identified.
prepublications The new paper is sumitted to the J. Appl. Cryst.
¢ November 2014: The new QUALX version has been developed that can use COD data for search-match material identification.

CSD. Wlk] e February 2007: Creation of the P2D2 ; Predicted Powder Diffraction Database
Ll LD 61015 entries - search-match possible with the EVA Bruker software
Querying COD
Citing COD
COD Mirrors
Advice to donators
Useful links

http://www.crystallography.net/cod/
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: also compatible with search and match programs

What's new? E) What'S NEW?

Accessing COD Data
¢ September 2016: Thomas Sander (Actelion) has released a new version of t{g¢ DataWarrior program which now allows to carry out structure search

B A .
FOWSE queries in the organic subset of the COD.

Search
Seg;};]l;ﬁstmctural e July 2016: A new release of the COD-based search-match database is available! ‘ % PDXL

i(szﬂsie:i:;ch * July 2016: A new release of the COD-based search-match database is available fr —> H ighsco re(Pl us)

¢ September 2015: Thomas Sander now offers the organic part of the COD database for download on his website.
Add Your Data

¢ April 2015: Thomas Sander from Actelion has relased the DataWarrior program as open-source!

Deposit your data
Manage depositions * November 2014: Th§FPSM method" ydes a Rietveld like fitting procedure to test all possible crystal structures from the Crystallography Open
Manage/ :re_lea§e Database, rank them and Tind e more probable in your diffraction pattern. In the end a Rietveld phase quantification is done with the phases identified.
prepublications The new paper is sumitted to the J. Appl. Cryst.
¢ November 2014: The fgw QUALX versigh has been developed that can use COD data for search-match material identification.
CSD. W]kl e February 2007: Creation of the P2D2 : Predicte eilibiaction Database
Ll LD 61015 entries - search-match possible with e EVA Bruker software
Querying COD
Citing COD
COD Mirrors
Advice to donators
Useful links

http://www.crystallography.net/cod/
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( also compatible with search and match programs

COD Home
What's new? £ W ... . \" .
Accessing COD Data

Browse

Search

Search by structural
formula

i(szﬂsie:i:;ch o July 2016: A new release of the COD-based search-match database is available f —> H ighsco re(Pl us)

Add Your Data

Deposit your data

Manage depositions -

Manage/release
prepublications

.

COD Wiki
Obtaining COD
Querying COD
Citing COD

COD Mirrors
Advice to donators

Useful links Download the archive for your commercial or open program

Index of /cod/archives/2016/PANalytical

Name Last modified Size Description

a Parent Directory; -
ﬁ COD_2016_ConvHS4x.zip 2016-06-30 17:37 3.6G
@ COD_Jun2016_ReadMe.rtf 2016-07-01 11:41 80K
@ mdSsum.dat 2016-07-01 11:50 117
@ shalsum.dat 2016-07-01 11:51 133
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Phase identification using 0 with HighScore(Plus)
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Phase identification using 0 with HighScore(Plus)

Format : .xrdml or .asc file (=.xy but must be .asc...)
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Phase identification using 0 with HighScore(Plus)

Classical procedure : first model a bgd
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Phase identification using

Classical procedure : first model a bgd and then search peak
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Phase identification using

‘ﬁ File Edit View Treatment Reference Patterns Analysis Reports Tools Customize Window Help
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X s55 F
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: | Pos. [*2Th.J: 94,611 d-spacing [A]: 1,0481 " & s
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Search Peaks - [Identify] x
Control
Catf — |
examplg Minimum significance: 2,00 Search Peaks | [s and Angles
Minimum tip width [°2Th.]: [ U,U{ ror Scan Data
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Phase identification using {

Classical procedure : first model a bgd and then search peak

‘_*ﬂ File Edit View Treatment Reference Patterns Analysis Reports Tools Customize Window Help

: | Pos.[°2Th.]: 94,611 d-spacing [A]: 1,0481
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Automatic v §/

Automatic Mode

example1

500+

2 -
“Hi None> =
ListsPane _
Search Peaks - [Identify]
Minimum significance: [ 2m Search Peaks
Minimym tip width [°2Th.]: ‘ 0,01] Accept
Maximum tip width [°2Th.]: ‘ 1.00
Peak base width [°ZTh.]: ' 2.00|
Method: Minimum 2nd derivative v Close
) Top of smoothed peak
Trial: Minimum 2nd derivative More >>

b7 Obiect Insoector
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Phase identification using

'@ X'Pert HighScore Plus - [examplel]

Check the peak list

‘@ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help

Wi

th HighScore(Plus)

2 X

-3 X -

Pos. [*2Th.]: 108,724 d—spacing[A]:o,sms SHRREA S R RPN P i [ - B Atomatic - W (A M T fx 2 AWM KE M m
~ v e LA A Aa v AL D N A2 An A v e .l?l. . 225 = i <None> L . L I[B/ - Automatic Mode -~ 0 Parameter(s) varied 0 Constraint(s) | _
Lists Pane B Obiect Inspector B
B IET] rI BIRIRIR R R wvrv Worr Ty Refinement Control | Structure Plot | Fourier Map | Distances and Angles | Selected object: Peak(s)
Counts - - . — =) Basic Properties y
example Pattern List | Scan List | Peak List | Anchor Scan Data | Quantification . 2
No. | Pos. [2Th]| d-spacing [A] | PWHM Left ['2Th] | Areacale. 4 & o
I 1000 F 16,979 521783 0063444  0,0000 Refine Position a7
2 2134345 415854 01332 00000 Refine Height
bk 3 2558988 347824 01332 00000 Refine FWHM [l
i 4 2844784 313497 01332 00000 T
- 5 3037346 293989 01044 00000 (& Position [*2Theta] 16,979 -
» 6 3515026 255103 01332 00000 & Height [cts] 1440 s
% 7 3742965 240075 01044 00000 | (&) FWHM Left [°2Th.] 0,06344 | =
; 8 37.76086 238045 01332 00000
. 500 9 4333516 208628 01044 00000 (&) Shape Left o6 |5
& 10 47.30315 1.92011 01332 00000
11 489535 1,85917 01332 00000
- 1 12 5253603 1,74051 0174 0,0000 Area [cts**2Th.] 100
@ 13 539885 1,69706 01044 00000 L
= 14 5612384 163745 01332 00000
. LL 15 57,481 160197 01332 00000
1 ] 16 61.23606 151243 04176 00000 Background [cts] 12,6 2P
B et Al Sl SRR SRS MRS IAREAA U 110 17 6320427 1.46999 01332 0,0000 i
A ; 18 6651582 1,40461 0174 00000
. L'I' P°s't'°" [ ZThem] (C°ppe’ (C”” 19 6755476 1,38551 01392  0,0000
20 6820608 1,37386 01332  0,0000
\E& Isol 3D B8 D 1A C Anal { . : . .
\EE3 tsoines /{¢9) 3 8 20 {3 Compare (5] Analyze | / 21 691303 135772 01332  0,0000
Additional Graohics 22 7172356 1,31488 01332 00000
23 7583916 125343 01332 00000 3 Line Profile Analysis
24 7637964 1,2459 0174 00000 ¥ | [ More Properties
‘ Derived from Undefined v
¢ od Default 22d IdeAll 22 IdeCom 29 IdeMin 2 MinorMinerals 224 PrintideAll = Pl | AR v - A2 TS =




Phase identification using Q with HighScore(Plus)

'@ X'Pert HighScore Plus - [examplel] - @ X
‘@ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help -2 X v
Pos. [*2Th.]: 47,566 d-spacing [A]: 1,9101| 2 Cluster Analysis...  » =i (3 HE & aE [ =K /e~ Automatic - ¥ A % 2 AL M3 -
; v el LA el As v Ae @D N Al Jl@ | Start Autoscaler v || = i <None> LR . D6 [ ~ Automatic Mode  ~ || 0 Parameter(s) varied 0 Constraint(s) | _
P b Obiect Inspector b=
Search & Match b | AR  Execute Search & Match... E _ i
YooY orry T Yory feRy vy lourier Map | Distances and Angles Selected object: Peak(s)
Counts Crystallography g Select Data Source P =) Basic Properties —
example ) - pchor Scan Data | Quantification 5l
Bretveld ’ Select Soring Scheme * WHM Left [2Th ]| Area calc. |4 & =
I 10001 Charge Elipping * [|AR]| Auto Residue 0063444 10,0000 Refine Position 2
R 0132 00000 Refine Height
Lk Allow Eattem 3 01332 00000 Refine FWHM I
i 47| Match Intensit 01382 00000 Refine Shape
11| p e e e 01044 0,0000 [+] Position [*2Theta] 15,979
> = - 01332 00000 @ Height [cts) a0 | | &2
L‘Q- Arack Lrap 01044 00000 (= [#] FWHM Left [=2Th.] 0,06944 /(=
; — N R 01392 0,0000
B 5001 ; — 01044 00000 & Shape Left 06| | b
& 4730315 1.920M 01392 0.0000
| " 48,9535 1.85917 01332 0,0000
) | 12 5253603  1.74051 0174 0,0000 Area [cts**2Th.) =
'@ [ ) 13 53,9885 1.69706 01044 00000 L)
cps ) | ) 14 5612384 1,63745 01392 0,0000
T” L I l LL 15 57.481 1.60197 01392 0.0000
A I M L A L 16 612306 151243 04176 0.0000 Background [cts] 126 B2
=) Fr—r—————ee A A S 17 6320427 1.46999 01382 0,000 »
A_;‘ Positi *2Theta] (C C 18 6651582 1.40461 0,174 0,0000
- osition [*ZTheta] (Copper {Cu)) 19 6755476 1,38551 01392  0,0000
20 EB.20808 1,37386 01392 0,0000
\E&3 Isolines [#9] 30 /58 20 (@4 C 1] Anal / ; : . :
(5 solnes ) D {3 2 {8 Compare gl Anavze f / 21 31309 135772 01332 00000
Additional Graphics b= 22 717235 131488 01332 00000
23 7583916 126343 01382 00000 &) Line Profile Analysis
24 7537964 12459 0174 00000 ¥ | |5 More Properties
e ' ‘ Derived from Undefined v
: 2 Default 2] IdeAll 22 IdeCom (] IdeMin 2] MinorMinerals 22 PrintldeAll _ : ol | AR - - A2 TS =

g}___-\. Search & Match Reference Patterns




Phase identification using

=H

Wi

th HighScore(Plus)

Automatic v &J

Automatic Mode
b Obiect Inspector

'[ﬁ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help
Pos. [*2Th.]: 95,106 d-spacing [A]: 1,0439 e =
@ Tl e - A WAL Ao e~ O | <None>
Lists Pane
Y Y Y Y| Search & Match - [Untitled] x
Counts ek List
pxample| | ™ Restrictions Parameters  Automatic e e o=
| search 16,979 521783
[¥ 1 None - 2
b 1000 O 21,34945 415854
4 (®) Restriction set | Edit Restriction Sets.., | 256958 Jarez
i et Reatriction Setw:s .} 2644784 313497
Select restriction set: 30,37946 293929
> Untitied v 15026 255103
37.42965 2,40075
(O Subset Select Subset File 37,76086 2,38045
500 4333516 208628
- Cancel 4730315 1.92011
48,9535 185917
| More >> - ‘
5253603 1.74051
h@ ) 53,9885 1.69706
i 5E,12384 163745
1. I L LL 57.481 1.60197
: 0 Al Y ST .-L-- 61.23606 151243
R
EE.51582 1.40461
Position [*2Theta] (Copper (Cu))
” 6755476 1.,38551
£8,20608 1,37386
69,1309 1.35772
71,72356 1.31488
75,83916 1.25343
76,37964 1.2459
Lt
o - s - g . g

ment Control | Structure Plot | Fourier Map | Distances and Angles

Anchor Scan Data | Quantification

]

0,063444
01392
01332
01332
01044
01392
01044
01392
01044
01332
01392

0174
01044
01392
01332
04176
01392

0174
01392
01392
01332
01332
01392

0174

0,0000
0,0000
0.0000
0.0000
0,0000
0,0000
0,0000
0,0000
0.0000
0.0000
0,0000
0,0000
0,0000
0,0000
0.0000
0.0000
0,0000
0,0000
0,0000
0,0000
0.0000
0.0000
0,0000
0,0000
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Phase identification using

>

Search and match with restrictions

'[ﬁ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help

Pos. [*2Th.]: 95,106

- i [l s - el @ [

d-spacing [A): 1,0439

-

Counts

1000

500+

oy

¥

¥

pxample’

3

||

P> Restrictions Parameters | Automatic

(O None

(® Restriction set

Edit Restriction Sets...

Select restriction set:
Untitted

(O Subset Select Subset File

i

40 50

i.LMM,LJ.

90

Position [*2Theta] (Copper (Cu))

Al

i

110

| Search

| Cancel

| More >>

0 with HighScore(Plus)

- X -
.V_E = Automatic - &“ +F E1| M -
= : <None> - ) Automatic Mode ~ || 0Parameter(s) varied 0 Constraint(s) | _
Lists Pane B b% Obiect Inspector >
ment Control | Structure Plot Fourier Map  Distances and Angles || N@ object selected.
nList | ScanList = PeakList | Anchor ScanData | Quantification
| Pos. ['2Th ] | d-spacing [A] | FWHM Left ['2Th ]| Avea cale. | & &
. . . . — 1|
! Edit - [Untitled] ... Restrictions x
2
3| |subfiles Chemistry | Quality = Crystallography | Strings EE]]
4 [
5 iAlloy, metal or intermetalic Forensic Pharmaceutical I Load |
Battery ICSD Pattern Pigment/Dye ')
B Cement and Hydration Produci ™ Inorganic Polymer Save as Subset
rd Ceramic Intercalate Superconducting Material
) Common Phase Ionic Conductors User Amorphous
Corrosion Merck User Ceramic
E] CSD Pattern Mineral User Inorganic ;L\E',
1] Detergent Modelled additional pattern User Metallic
1 Drug activity index Modelled in-process User Mineral p
> Educational pattern NBS pattern User Organic
Excipient NIST Pattern User Phases Mixture
13 Explosive Organic Zeolite
Ly Close
15| | Combination:  Or - Clear
16 " 30
17 Resulting hits: 431614 patterns of 431614 = i
18 Select Restriction Set
19| Description:
20 :
21| [untied viWI X[ B S
22 7172356 1.31488 01332  0.0000
23 7583916 1.25343 01352  0,0000
24 76,37964 1.2459 0174 00000 ¥
4 i »
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Phase identification using

Search and match with restrictions

Tﬁfile Edit View Treatment Reference Patterns Analysis Reports Tools Customize Window Help

=

o with HighScore(Plus)

- X -
Pos. [*2Th.]: 95,106 d-spacing [A): 1,0439 e .,E e - Automatic - &‘ +F 1| i] -
v hel LA el Aa v Al @ Na Ao Aa - —— IJ-—}-ll _— - : <None> . - Automatic Mode ~ | 0 Parameter(s) varied 0 Constraint(s) | _
Lists Pane b Obiect Inspector b
Count IERERE ment Control | Structure Plot Fourier Map  Distances and Angles || N@ object selected.
ounts
[ e——— ] Peak List
axample P Restrictions Parameters | Automatic nList | Scan List | Peak List | Anchor ScanData | Quantification
— .| Pos. ['2Th.] | d-spacing [A] FwHM Left ['2Th.] Area calc. Aa
1000 (O None 1 Edit - [Untitled] ... Restrictions x
2
= ) - 3 files | Chemistry ]
®) Restriction set Edit Restriction Sets. . e i Quaity | Crystallography | Strings
SeIEF‘: r:strich‘on set: 5 Allof: X . Load ’J
Untitle v 5 Save as Subset
7 At least one of: X
(O subset Select Subset File 8 .
500- 5 None of: X . s
Gancell Ip Periodic Table ... Clear dd Rest to
More >> 1 p
1; No. of elements present
| | 14 Min. Number of Elements: [1 [ Max. Number of Elements: 105 07
| ’ - ose
|l 1 | Lol i
A A D M L A L L 16 i L 0
0 = 17 Resulting hits: 431614 patterns of 431614 pe
20 30 40 50 60 70 80 90 100 110 - BT Select Restriction Set
Position [*2Theta] (Copper (Cu)) " 19| Description:
N 20
N Untitled "|H‘X|*J‘ -‘
- K 72356 1.31488 01332  0,0000
23 7583916 1.25343 01352  0,0000
24 76,37964 1.2459 0174 00000 ~
4 i »
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Phase identification using {(_ 0 with HighScore(Plus)

’u .
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Search and match with restrictions

'[ﬂ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help -® X -
[ Pos. [2Th.]: 95,106 d-spacing [A]: 1,0439 _E & =i [ - 3 Automatic - | | £ i i M-
: r - ho | L] - el @ (A A2 A0 e - —U— B - i |<None> v R _H - Automatic Mode  ~ | OParameter(s) varied | | 0 Constraint(s) ;
ListsPane B b% Obiect Inspector B
Counts by ment Control | Structure Plot | Fourier Map | Distances and Angles | | @ object selected.
m P> Restrictions | parameters | Automatc n List Scan Lfst Peak LiSt- Anchor Scan Data- Quantlﬁcehun
- - | Search .| Pos. ['2Th.] | d-spacing [A] FwHM Left ['2Th.] Area calc. .ﬁ‘:‘
[¥ 1000 O None Periodic Table of the Elements X
- @Resircton et 2 K2 K2 K2 K2 K2 K2 K2 K2 K2 K2 K K K K2 K2 K2 K2 o - -
- : ) oa
2 b [+ = | XE | L B
O oy SHE- N e | X '
- Subset on | as RN =1 | X1H 2
- HIEEENEEEENEEEEEEEE . —
> Rb St Y Z NbMoTc RuRh Pd A9 Cd In Sn Sb To | Xo £
® > CoBa L HiTa W ReOs i PtAuHg TI Pb Bi Po At Rn
L
M- g Jl_ bl —p
IU 50 6|U

- [_‘ ! £ Less 30
7 B CEEEEEEEEE R :
postion {2 T T L E T E T mm—
]

~-‘ Y e, ) 7 T Tonited U X B ]
[ 22 7172356 1.31488 01392 0.0000
23 7583916 1.25343 01392 0,0000
24 76,37964 1.2459 0,174 oooopo v
4 i »
B HJ - - d:é EL: % 3




Phase identification using o with HighScore(Plus)

Search and match with restrictions

4
'[ﬂ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help -2 X v
Pos. [*2Th.]: 95,106 d-spacing [A): 1,0439 e . E e - Automatic - &‘ ¢ +F 1| i] -
@ | ~ v hel LA el Aa v Al @ Na Ao Aa - —— IJ-—}-ll _— - : <None> . - - Automatic Mode ~ | 0 Parameter(s) varied 0 Constraint(s) | _
Lists Pane b Obiect Inspector b
Count IERERE ment Control | Structure Plot Fourier Map  Distances and Angles || N@ object selected.
ounts
W P> Restrictons | p. nList | ScanList = PeakList | Anchor ScanData | Quantification
i R arameters  Automatic
- - Search .| Pos. ['2Th.] | d-spacing [A] FwHM Left ['2Th.] Area calc. Aa
[¥h 1000 (O None ' Edit - [Untitled] ... Restrictions x
"]
A (®) Restriction set Edit Restriction Sets. .. i subfles | P Chemistry | Quaity | Crystallography | Strings i
4 -~ ) Load
: SeIEF‘: r:sh'[chon set: 5 Al of: X . ’J
pe Untitle v 3 Save as Subset
7 At least one of: X
£00 O subset e — g None of: HHe LiBe CNF NeNaMgP 5 Cl Ar K Ca ScTi V Cr Mn Fe Co Ni CL X .
Eance) 1] . Periodic Table ... | Clear dd Rest to None of —
More > 1 p
».—Igl 1; No. of elements present
| | 14 Min. Number of Elements: [1 [ Max. Number of Elements: 105
] ’ = Close
HimITnnE
: i “l, al i b i) A b 16 Less 30
4 = 0 = 17 Resulting hits: 1203 patterns of 431614 pe
20 30 40 50 60 70 80 90 100 110 - BT Select Restriction Set
Position [*2Theta] (Copper (Cu)) " 19| Description:
" .
20 »,
N Untitled "|H‘X|*J‘ -‘
N 2 717235 1.31488 01332  0,0000
23 7583916 1.25343 01352  0,0000
24 76,37964 1.2459 0174 00000 ~
4 i »
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Phase identification using

with HighScore(Plus)

Search and match with restrictions

'[ﬂ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help -2 X v
Pos. [*2Th.]: 95,106 d-spacing [A]: 1,0439 b & - Automatic - ¥ o B e
v hel LA el Aa v Al @ Na Ao Aa - —— IJ-—}-ll _— - : <None> - . Automatic Mode | 0 Parameter(s) varied 0 Constraint(s) | _
Lists Pane B b~ Obiect Inspector B
Count IERERE ment Control | Structure Plot | Fourier Map  Distances and Angles No object selected.
ounts
W P> Restrictons | p. nList | ScanList = PeakList | Anchor ScanData | Quantification
i R arameters  Automatic - - - - -
- - [ Search .| Pos. ['2Th.] | d-spacing [A] FwHM Left ['2Th.] Area calc. Aa
.“QID 1000 (O None 12 Edit - [Untitled] ... Restrictions x
U\?. (®) Restriction set Edit Restriction Sets... | i subfles P Chemistry P> Quaiity | crystallography | strings i
. Select restriction set: Quality mark: Load
)_) Untitled v None Skip marked as deleted by ICDD e Save as Subset e
V| Star =
¥| Indexed
(Osubset | Select Subse File Blank
— Skij -ambient te tu
5004 | — Doubtful ip non-ambient temperature VS
I sk Calculated Skip non-ambient pressure
Modelled
| More >> Final Skip alternate patterns p
N}r‘ 1 v Other Skip patterns without reference scan
| | 1 Hypothetical e Clear
- J ,lh al. - L.l- A1 A i 16 ) —
i - 0 17| Resulting hits: 80 patterns of 431614 = -
20 30 40 50 60 70 80 90 100 110 18 Select Restriction Set
Position [*2Theta] (Copper (Cu)) 19| Description:
"
20 ' »,
21| [untied viWI X[ B S
22 T71,72356 1.31488 01332  0,0000
23 7583916 1,25343 01352  0,0000
24 76,37964 1,2459 0174 00000 ¥
4 i »
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Phase identification using

Search and match with restrictions

Tﬁfile Edit View Treatment Reference Patterns Analysis Reports Tools Customize Window Help

=

o with HighScore(Plus)

- X -
Pos. [*2Th.]: 95,106 d-spacing [A): 1,0439 e . E e - Automatic - &‘ +F 1| i] -
w e | A b A - A @D N An A~ o ll:ll _ = <None> - - - Automatic Mode = D Parameter(s) varied 0 Constraint(s) =
Lists Pane b Obiect Inspector b
Counts IERERE ment Control | Structure Plot Fourier Map  Distances and Angles || N@ object selected.
[ e——— ] Peak List
axample P Restrictions Parameters | Automatic nList | Scan List | Peak List | Anchor ScanData | Quantification
.| Pos. ['2Th.] | d-spacing [4] FwHM Left [2Th.] Area calc. | & &
Search —
1000 (O None ! Edit - [Untitled] ... Restrictions x
2
(®) Restriction set Edit Restriction Sets... i Subfiles | P Chemistry | P Quaity | Crystaliography | strings =
Select restriction set: 5 Min Max Min Max Load
Untitled = B a[Al: 1 Density [g/am™*3]: Save as Subset '
7 b [A]: No. of Formula Units (2):
500 O subset SEIECt suBsEt e g c [Al: Reference Intensity Ratio:
Cancel 0 alpha [7]: Cell Volume [A==3]: Bz
More > 1 beta [ Space Group Number: p
2 gamma [¢]: -
— ::i ratio a/c: Crystal System: -
J ) . I = Close
1 | 15 i o Clear
I l = @ Min - Max Value - Deviation [%]
J A DL e A L b 16 L 30
0 " 7| Resulting hits: 80 patterns of 431614 = -
20 30 40 50 60 70 80 90 100 110 - BT Select Restriction Set
Position [*2Theta] (Copper (Cu)) " 19| Description:
N 20
N Untitled "|H‘X|d‘ -‘
: 22 T71,72356 1.31488 01332  0,0000
o 23 7583916 1.25343 01352  0,0000
24 76,37964 1.2459 0174 00000 ~
4 i »
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Phase identification using

Search and match with restrictions

Tﬁfile Edit View Treatment Reference Patterns Analysis Reports Tools Customize Window Help

=

o with HighScore(Plus)

- X -
Pos. [*2Th.]: 95,106 d-spacing [A): 1,0439 e .,E e - Automatic - &‘ +F 1| i] -
w e | A b A - A @D N An A~ o ll:ll _ = <None> - - - Automatic Mode = D Parameter(s) varied 0 Constraint(s) =
Lists Pane b Obiect Inspector >4
Counts IERERE ment Control | Structure Plot Fourier Map  Distances and Angles || N@ object selected.
[ e——— ] Peak List
axample P Restrictions | parameters | Automatic nList | Scan List | Peak List | Anchor ScanData | Quantification
- - Search .| Pos. ['2Th.] | d-spacing [A] FwHM Left ['2Th.] Area calc. Aa
1000 (O None ! Edit - [Untitled] ... Restrictions x
2
@ Restriction set Edit Restriction Sets... i Subfies | P> Chemistry | P Quaity | Crystallography | Strngs o
Select restriction set: 5 Exact Match ——
Untitled v B Compound Name: x Save as Subset ,J
7
() Subset _ ) Mineral Mame: X
500 : 3 : 2
— b Formula: x S
Color:
More >> 1 - x p
2 Author: X
13
| J - I Journal: XK -
’ — se
U LY
J A DL e A L b 16 L 30
0 " 7| Resulting hits: 80 patterns of 431614 = -
20 30 40 50 60 70 80 90 100 110 - BT Select Restriction Set
Position [*2Theta] (Copper (Cu)) " 19| Description:
B 20
N Untitled "|H‘X|d‘ -‘
: 22 7172356 1.31488 01332  0.0000
L 23 7583916 1.25343 01352  0,0000
24 76,37964 1.2459 0174 00000 ~
4 i »

Al

R Avira




Phase identification using :

Wi

th HighScore(Plus)

Search and match with restrictions

Automatic v &J

Automatic Mode
b Obiect Inspector

No object selected.

4
: '[ﬁ Eile Edit View Treatment ReferencePatterns Analysis Reports Tools Customize Window Help
Pos. [*2Th.]: 95,106 d-spacing [A]: 1,0439 = = =
i @ | ~ N e o A @ M A A A o | <None> - |
Lists Pane B
Counts f ¥ Y| Search & Match - [Untitled] * ment Control | Structure Plot | Fourier Map | Distances and Angles
example]| | P Restrictions | parameters | Automatic nList | Scan List | Peak List | Anchor Scan Data | Quantification
- - Search | Pos. [*2Th.] ‘ d-spacing [A] ‘ Pw/HM Left [2Th.] ‘Area calc. ‘.'3:
Idy 10004 O None 16,979 521783 0,065444 0,0000
21,34945 415854 01392 0,0000
4 (®) Restriction set i Edit Restriction Sets.,. : 29,5655 o e e
i : ) 2844784 313497 01332 0,0000
Select restriction set: 3037946 293989 01044  0,0000
I‘) Untitted e 35,15026 255103 01332 0,0000
37.42965 2,40075 01044 00000 |=
(O subset Select Subset File 3776086 2,38045 01392 0,0000
500 4333516 208628 01044 0,0000
- Cancel 4730315 1.92011 01332 00000
[ More >> 48953 185917 01332 00000
) 5253603 1.74051 0174 0,0000
.‘%] 53,9885 1.69706 01044 00000 L
i l 5E,12384 163745 01392 0,0000
1. I M l LL 57.481 1.60197 01332 0,0000
: 0 Al it . ..L.- 61,23606 151243 04176 0.0000
X A 4'0 """" 5|0 """" 6|U """" 7|0 """" BIU """" 9'0 """ 160 63,20427 1.46333 01332 0,0000
Position [*2Theta] (Copper (Cu)) EE.51582 1.40461 0174 0,0000
” 6755476 1.,38551 01332 0,0000
£8,20608 1,37386 01392 0,0000
69,1309 1.35772 01332 0,0000
71,72356 1.31488 01332 0,0000
75,83916 1.25343 01332 0,0000
76,37964 1.2459 0174 0ooon -
| I T
o - 2o - R 0 el

-3 X -

g ¥ =
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Phase identification using

0 with HighScore(Plus)

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

Search and match with restrictions
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with HighScore(Plus)

Search and match with restrictions
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Phase identification using

{8 X'Pert HighScore Plus - [example1]
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Phase identification using

COD reference patterns are accessibles as well as PDF ones

with HighScore(Plus)
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Phase identification using

{8 X'Pert HighScore Plus - [example1]
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Phase identification using with HighScore(Plus)

Visualisation options...
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Phase identification using

« semi quantitative » analysis from RIR
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Phase identification using

@ with HighScore(Plus)

« semi quantitative » analysis from RIR without refinement
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Phase identification using

with HighScore(Plus)

« semi quantitative » analysis from RIR with an automatic profile refinement
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1R X'Pert HighScore Plus - [example1]
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Phase identification using

with HighScore(Plus)

« semi quantitative » analysis from RIR with an automatic profile refinement
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Phase identification using with HighScore(Plus)

« semi quantitative » analysis from RIR with an automatic profile refinement
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';j Additional Graohics [
” . Expected :
- ] ]
50- J Al203 : 50%
0 i . —l 4 T S ST -551;# —JT ‘H#p-rvlv'- wL ‘I-‘-A—-J—MELD‘ o,
504 ' I J La BG 5 20 A) [+] Line Profile Analysis
5 (=] More Properties
-100 : 309 Zw
Sl . SOA) ‘ Derived from PureK-| w

¢ 2] Default 27 IdeAll 22 IdeCom (2] IdeMin (2 MinorMinerals 224 PrintldeAll _ @ [ | A% A - E‘E - ﬂ : ﬁ; é e

Pos. [*2Th.]: 87,778(3); d-spacing [&]: 1,11112; FWHM Left [*2Th.]: 0,134(8); Multiplicity: ; Assignment:




Phase identification using

Software Ic

Institute of Crystallography — CNR — Bari

Software Available

The software packages currently developed at IC are:

« Sir: a widely used package for the solution and refinement of small single-crystal structures using
either X-ray or electron diffraction data. It is also included in IL. MILIONE.

» I, MILIONE: a suite of computer programs devoted to protein crystal structure determination by
X-ray crystallography. The package currently contains the program Sir2014 for the solution and
refinement of small structures.

» EXP0O2014: an integrated package for the indexation of a powder diffraction pattern, the extraction
of integrated intensities, the space group determination, the crystal structure solution via Direct
Methods and/or by a direct-space approach, and the structure refinement by the Rietveld
technique.

mputer program for phase identification using powder diffraction data.

» Quanto: a Rietveld program for quantitative phase analysis of polycrystalline mixtures from
powder diffraction data.

» SunBIM: a suite of programs for the supra- and sub-molecular X-ray imaging of nano and bio
materials with SAXS, WAXS, GISAXS and GIWAXS techniques

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

with QualX

Contact

Sirz014

« Download

IL MILIONE

« Download
EXPO2014

« Download

« Documentation
Qualx2

« Download

« Documentation
SunBim

« Download
RootProf

« Download

ICCNR

MY ACCOUNT

Baptiste

Edit Account | Logout


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

SoMtware k

Software Available

mputer program for phase identification using powder diffraction data. aade -

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

QualX2 download HELP US TO IMPROVE QUALX

QualX User Experience Survey

You are required to login to view this page.

_—
Sof

Register now for free for academic and non-profit research institutions.
To commercial users it requires the payment of a license fee. Contact us in this case Search .. n

Already have an account? Sign In ».

n Qualx format =3 Powcod Download ‘

Qualx2 Download ‘

mputer program for phase identification using powder diffraction data. and -

http://www.ba.ic.cnr.it/softwareic/qualx/
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Phase identification using C ( 0 with QualX

>z QualX

File View Pattern Search Help
Dzd KA ka5 &

n: Counts:

On windows only...

Exp-2th

Exp-l

No. | QM CARD

Scale

FoM

S-Quant

o

Altomare, A., Corriero, N., Cuocci, C., Falcicchio, A., Moliterni, A., Rizzi, R.

QUALX?2.0: a qualitative phase analysis software using the freely available database POW_COD,

J. Appl. Cryst. (2015). 48, 508-603.

<

PUFCR AR



0 with QualX

s
File View Pattern Search Help
i 2 Open File X
Exp-2th Expr-l
0 « QualX > examples vL er dans : examples P — Experimental pattern (example1 dat)|
Organiser ~ Nouveau dossier = I @
m Bureau ~ Nom Modifié le Typ
Téléch ;
¥ clechargeme 1/ cPD2.dat 18/09/2015 12:38 Fic
& Documents 1 examplet.dat 19/02/2015 10:42 Fic
= Images & MIXT 5.dat 20/03/2017 13:25 Fic
Photos_a_par
COD_Qualx_pres
examples
mare_aux_fees 2
mare_aux_fees_2
& OneDrive
@ CePC
il = > 50 ] 70 £ 700 705 110
Estimation of background. Polynomial with 20 coeffic
~ Nom du fichier : ~ | |All readable files (*.dat,* sy, * xye ~
. . hernical Forrula Peakpos Intensity Scale FoM S-Quant
r All readable files (*.dat,* xy,* xye,*.rtv, *.cif *.gda) =
I ASCII profile (start,step,end,intensities)(*.dat) =
ASCII profile (2 columns: 2theta,intensities) (*.dat, *.xy) B
GSAS format data file (*.gda)
CIF powder data (*.rtv,*.cif) [
XYE (*xye) [
o
=
5
o
=

http://www.ba.ic.cnr.it/softwareic/qualx/
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v
File View Pattern Search Help

Phase identification using C

Very intuitive handling

0 with QualX

Do e k5% s ar Lol NS
1000
Exp-2th Expr|
9004 —— Experimental pattern (example1.dat)|
800
700
600
=
T 5004
E
4004
300
200
100
NNl J
0 i il T 10 [ 80| »z Set wavelength radiation x i3 70 95 00 105 10
n: Counts: 2theta: d: Select wavelength I
User Defined
Mo QM CARD Compound N Chernical Formula Peakpos Intensity Scale FoM S-Quant
=
B
lambda: [
=
B
=
=
=
: [
I —

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

Very intuitive handling

° with QualX

x4 QualX - [C\Program Files\QualX\examples\example1.dat]
File View Pattern Search Help
B ik Range \ S| A0 o
1000—
Create Background Exp-2th Exp-l
900 Background Options —— Experimental pattern (example1.dat)|
Subtract Background
8004
Peak Search
700 Peak Search Options
Peak List
6004
. Delete Peaks Del
£ sl Import peaks from file
- Radiation Wavelength
400
K-alpha?2 Stripping
3004 Zero Point Correction
Smoothing
200
20 5 30 ] 40 45 50 55 60 [33 70 75 80 85 90 95 100 105 110
2-theta
n: 149 Counts:  1013.38 2theta: 20.282 d: 4375 Estimation of background. Polynomial with 20 coeffic
Mo QM CARD Compound Name Chernical Formula Peakpos Intensity Scale FoM S-Quant

L A .

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

° with QualX

Very intuitive handling to model bgd

-4
File View Pattern Search Help
H NCEIE TS 2 [T
1000
> Background Options - X Exp-2th Exprl
900 examplel dat)|
Background Type
400 (" Cubic Spline @ Polynomial " Bezier Spline ¢ Filter " None
7004 # | Add points {left click)i Del points {right dlick)
5001 Set number of coefficients
£ Autamatic
o 500 ‘
2 . .
= 3 20
400 ‘ B EI
300 Chi-Square 0.120
200]
Default QK Cancsl Help
E m#bJLe
S I L 1 LI, T 0
0 i Eil] T 0 5 i il 0 3 70 I3 B0 il 70 i 00 105 10
2-theta
n: 2102 Counts: 869.42 2theta: 76.894 d: 1.239 Estimation of background. Polynomial with 20 coeffic
Mo QM CARD Compound Name Chernical Formula Peakpos Intensity Scale FoM S-Quant
5
=
=
5
=
5
5
=
5
=

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

° with QualX

Very intuitive handling to model bgd and find peaks

= QualX - [C\Program Files\QualX\examples\example1.dat]
File View Pattern Search Help
DeH R Range S [ AN
1000—
Create Background Exp-2th Exp-l
300 Background Options —— Experimental pattern (example1 dat)|
Subtract Background
8004
Peak Search
700 Peak Search Options
Peak List
6004
. Delete Peaks Del
é s00] Import peaks from file
c
- Radiation Wavelength
400
K-alpha?2 Stripping
300 Zero Point Correction
Smeothing
200]
. i _ |
20 7 Eil i3 15 50 55 60 65 70 75 Eil g5 90 95 100 705 10
2-theta
n: 457 Counts:  1019.37 2theta: 29.199 d: 3.056 Estimation of background. Polynomial with 20 coeffic
Mo GIM CARD Compound Narme Cherical Formula Peakpos Intensity Scale FoM S-Guant

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

o
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Phase identification using C

Very intuitive handling to model bgd and find peaks

° with QualX

s
File View Pattern Search Help
=] KiGs (s e ar S || AL
1000
Exp-2th Expr-l
900] — Experimental pattern (example1 dat) 21344 | 450.86
=578 213.82
800 v~ Peak Search Conditions — XK 449 | 100000
700 40 peaks found Ee2 T
Search interval 148 327.05
600 . [ Append New Peaks ji 52 53916
= _tin [ 1598 Max [ 11377 78 | 15550
é 500 [ Search on tails 3bb 37734
2
1007 ﬂ Add peaks (left click] / Del peaks (right click) List 522 22;?;
543 18198
3004 00 Threshold on intensity 100 s |
200] ‘\ ~ [ | 4014
e 473 39586
100] U k 5255 191 | 10237
i e | _J i A l 2| 526 179.86
Pesks | o [l \ | [ | | [ Sensitivity 541 | 271683
| 1 | | 1 L | | [ L1 L ‘ ' ' ' ' ' \ 208 270.36
] 136 13682
70 75 kil ki Eil i3 ) T5 70 53 E =
2-theta
n: 2597  Countss 99260  2theta:| 91272  d: 1077 Default oK et el
Mo QM CARD Compound Name Chernical Formula Peakpos Intensity Scale FoM S-Quant
=
5
=
5
5
o
=
5
o
=

http://www.ba.ic.cnr.it/softwareic/qualx/
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v
File View Pattern Search Help

Phase identification using ()0 with QualX

Very intuitive handling to model bgd and find peaks

DoH a8 ko e e aar oS0 AN
1000
Exp-2th Expr-l
300 —— Experimental pattern (example1 dat)|
8004
2 Search Options X
7004
Settings
600
= Max. number of resulting entries: (3000
£ 500
£ Min. FoM 2theta Intensity Phases
100] 0.35 050 050 050
. Delta 2theta
- 000 - 00 S04 Multiple
3004 ' ' ' v Autorriatic value
-1.0000
200-]
100-] U J
S _ - 100 S0 “1o - Single :
Pl 7 i ki3 70 75 0 iz
[¥" Residual Searching [¥ Check strongest peaks
n: 390 Counts:|  1017.37 2theta: 27.263 d: 3.26
Mo QM CARD Compound Narne e FoM S-Quant
Help Default Cancel B
=
=
o
=
=
o
=
=
=

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

° with QualX

Search in COD or PDF database

= QualX - [C\Program Files\QualX\examples\example1.dat]
File View Pattern Search Help
REERCRENE 8- B Search-Match |
1000+
Search-Match Options Exp-2th Exp-l
300 Accept selected phase —— Experimental pattern (example1 dat)|
Remove s ed phase(s) Del
8004 _ .
Show card of selected phase
7002 Modify scale
Change colour
6004 Find in the results list Ctrl+F
g Sort phases
é 5004
= Restraints
4004 Get Entry number
Database Indexation
3004
200
] : o S - .
20 i 30 35 40 5 50 55 50 [33 70 75 80 85 90 95 100 105 110
2-theta
n: 464 Counts:  1011.38 2theta: 29.406 d: 3.035 Estimation of background. Polynomial with 20 coeffic
Mo QM CARD Compound Name Chernical Formula Peakpos Intensity Scale FoM S-Quant

A . o

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

Search restrictions

with QualX

s
File View Pattern Search Help Expl peaks
Dod &R ks (8e e ara S || AL
P—
1000
Exp-2th Expr-l
] 21344 43966
800 4 Restraints >
26678 188.43
800 Camposition ] Subfiles } Chernical names } Eritries } Syrmrnetry } Celland proper‘ties} 25443 | 100000
30382 73018
700
8 I3 e VB YB YB | VIE il 1=} [[=] I VA WAL OWIA | WA I 36148 3702
s00] 57433 | 35193
- res SIAND AIAND © AND B AND La . 7758 | 19325
£ 500 43386 | 37379
£ pejo B i . o i i B 47 299 546.46
a i & e
400 43962 | 37867
3004 EET 11 12 13 . 5 16 17 18 525648 17373
3 Ha Mg Al P S Cl Ar 53008 214.02
200 m - . " - - 56115 39866
e | [0 )] ) ) ) o )
1007 L — —— 61306 | 3153
: J . | e || | || )RR RR R BB G| S| B R G| BE| (L [ oo
Peaks | L [l e L 66526 | 16719
| | Period £ 56 81 @2 8 a5 86 67541 261.21
L e &) e | | | S | R | e e | B e | el |
58.208 2b9.62
Y i i 3 £ =TI e -
B 7 Fr Ra ~
n: 466 Counts:  1007.38 2theta: 28 — effic
No. |GM | CARD LN B BB S SRS S Intensity Scale FoM | S-Guant
= [
AC B R ||| || || [
— [
@ And OO (Mot O 'S Clear # of elements B
) [
rin rnas
=
o
Load cards Search with restraints | Cancel all restraints! | Close | Help ‘ —
\ | \ [
[ I [ —

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

Found results

= QualX - [C\Program Files\QualX\examples\example1.dat] X
File View Pattern Search Help
DeH SR ks e ar 2 S [ AN
/~ - N\
Exp-2th Exp-l 2104736 ~
900 — Experimental pattern (example? dat) 2134 439.6
—— [00-210-4736] Lanthanum Hexaboride 258 188.4
800 2845 | 10000
200] 3039 750.2
36,15 3172
6004 3744 3319
=
B 3776 1433
£ 500] k
£ Exp' pea S 43 36 3738
400 4730 6465
4895 3767
3004 B2B6 | 1757
200 BA00 | 2140
56.11 395.6
100 _J J 5748 395 4
J J h.L M L A _J el A l 6131 815
I | ST N 5518 | i
00-210-4736 GG E3 1672
(T T T T T I T L, W IO L LT T | o [
65821 2696 v
il i il ki ] 5 50 T 50 53 70 75 il i 70 7 00 105 10 - - 7
2-theta
n: 3185 Counts:  -299.90 2theta:|  108.321 d: 0.950 Estimation of backgrour
I
o e T e e . o, oy by
C [00-210-4736 |Lanthanurn Hexaboride BE La 093211 073330 0 79926 0.83281 10681 [
b1 04742 [Slicon [Sillcon] i 097051 [ 8E5E0 10041 0219 A 85
C | 00-110-1023 [Lanthanurn borice [1/6) La BB 093370 063349 080784 0381394 ten [T B
C [ 00-410-4917 Si 0a71z2y 079832 1.0302 0.80493 4738 [ o
G [00-800-7496 | [Corundum] A2 03 0.79487 077333 037634 0.78306 1097 @
G [00-230-0375 A2 03 030006 076722 037686 077537 1ase |
G |00-100-8993 |Europium boride carbide (1/56 8/0.2) EuBEB COZ 0.72885 063309 080325 077079 12664 [
C | 00-100-8907 [Europium boride carbide (1/6.8/0.2) Eu (BB & C02) 072895 063809 080326 077079 12664 [
C[00-230-0448 |aluminiurn oxide [corundurn) A2 03 078147 0777858 037467 076188 109z |
fal AN AE2 AEAN DA flnn o7 Lm0l M [ PN -T2 W L= ¥ [a R =Tale) fa¥alel=Lel) faX=F [alsl=1 falie il =tk A TEADE [eTaR-F k1 —

Matched POW_COD C| 234 Selected Card

00-210-4736 Lanthanum Hexaboride B6 La

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

= QualX - [C\Program Files\QualX\examples\example1.dat]
File View Pattern Search Help

Do et R ks [80 [ wsar o0 DAL W

Found results

®

ith QualX

I phase Il

phase |

>

9004

8004

7004

6004

5004

Intensity

4004

3004

200

100

e

Exp-2th

—— Experimental pattern (example1.dat)

2134

——P.1[00-210-4736] Lanthanum Hexaboride
—— P.2 [00-210-4748] Silc

2558

[00-210-4748] Silicon
— P.3 [00-900-7496] Corundum

28 4b

3039

3516

37.44

37.76

Exp. peaks

4336

47.30

4896

52 bb

54.00

Peaks | [ [l |
P.100-210H4736 | | | |

P.200-000-7495 | [ ]

5611

57.48

I\ }I | I|J J

61.31

6318

6653

6764

6821

20 i) 30 35 40 45 50 60

65
2-theta

n: 1317 Counts:  -388.74 2theta: 54.142 d: 1.693

[ 105

Estimation of backgrour

Is]
=

CARD Compound Name

Chernical Formula

Peakpos Intensity Scale FoM S-Quant

00-210-4736 Lanthanum Hexaboride

BE La

0.93211 073330 079926 0.83281 12.7%

00-210-4748 |Silicon [Silicon]

Si

0.97081 0.86807 1.0041 0.84697 36.1%¢

00-900-7496 | [Corundum)]

212 08

0.79487 072792 033675 083318 62234

00-230-0378

A2 03

0.75590 026678 |0.29407E-01| 057545 1.088

00-230-0443 |aluminium oxide [corundum)]

A2 03

073763 026245 029193601 0&VITY 1.083

BEReE A

00-161-1297 |Pd3 Sm B

B Pd3 Sm

0.88690 |0.85179E-0

0.20831E-01 054250 18389

00-800-8094 | [Corundum]

AlT.82 Crp 1803

071661 021103 |D28616E-01| 053638 1.185

00-900-6066 | [Magnesiowuestite]

Fe0.4 Mgl O

n922m 018262 |017368E-01| 0563672 4238

00-901-3247 | [Periclase]

Mol

0.89999 016355 |0.1B6BSE-01| 053106 3202

ool o|o|olal o] o

AG AT SNTE

[I=T R O]

Matched POW_COD C| 230 Selected Card 00-900-7496 Al2 O3

M MG

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

phase
1

phase § phas
2 3

sz QualX - [C:\Program Files\QualX\examples\example1.dat]
File View Pattern Search Help

DedEdetR kG5 [8& w2 ar oD AN W

Exp-2th Exp-l i P1-2th P1-I P2-2th P2-1 P3-2th A
900 Experimental pattern (example1 dat) 2134 439.6 *
5004 :E] [gg—?}g—i??g] Ig_argt:‘?num Hexaboride 2558 1884 | | 2557 i
o] ——P.3 [00-000-7496] Corundum 2845 10000 | _ |
30.39 7302
500 3616 3172 | 3614
3744 3319 |
3776 1438 | 3777
400 4335 3738 43560 1748 4334
43 95 376.7
2004 E255 | 1737 ' B254
1003 ‘ 5400 2140 |
U L N wETE |
e N e e e T R _
P1 002104730 | | | | | [ b 6151 816 ,
P 2 00-210-4748 | | | | | | | | £319 911
P300-000-7290 | LT | | 1] L et il Il 6663 | 1672
. T J L1 L 6754 2612 |
L L L ) ! ' 68 21 2696
70 75 il ki3 0 3 50 55 e 70 75 i) & 50 3 100 05 10 ” = g _
n: 1317 Counts:  -388.74 2theta: 54.142 d: 1.693 Estimation of backgrour
QM CARD Cormpound Narne Chernical Formula Peakpos Intensity Scale FoM S-Quant ~n 2
C |00-210-4736 |Lanthanum Hexaboride BE La 093211 073330 079926 (83281 127% |v
C | 00-210-4748 |Silicon [Silicon] Si 0.97081 086807 1.0041 (.84697 3B1%  |v
C | 00-800-7496 | [Corundum] A2 03‘ 0.79487 072792 033670 0.8331 62 2% |v B
C | 00-230-0375 A2 O3 0.75590 025675 |029407E-01| 057545 = -
G| 00-230-0448 |aluminiur oxide [corundum] A2 03 073763 026246 |0.297193E-01| 067377 1093 [ @
G |00-151-1297 |Pd3 Sm B B Pd3 Sm 038680 |08B179E-01 |0 208531601 064250 18380 [
C | 00-900-8094 | [Corundum] A1.82 Cri 18 03 071661 021103 |028616E-01| 053688 1198 [
C | 00-800-6056 | [Magnesiowuestite] Fel.4 Mgl O 0az220m 019262 |017368E-01 063672 4239 [
C | 00-801-3247 | [Periclase] Mg 0.89999 016365 |0.166B8E-01 063106 3202 [
[ fatalalah Bt=Takrl =8 B i =TRIEN- SN 2 | hdem BliE MO (AW =1 =hriris] [aTRIR ErF Lol [aNals]=tr RN =Srak| fali=talnl=h} =3 Nalal .

Matched POW_COD C

230 Selected Card

00-900-7496 Al2 O3

« Semi quantitative » estimation based on RIR

http://www.ba.ic.cnr.it/softwareic/qualx/
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Phase identification using C @0 with Fullprof ?

¥4 FullProf Suite ToolBar ===
File Programs Settings FP Dimensions  Run a Script Help

A <~ 20 Eon S B - ()
] I f k ED ED -’m Folks oz B o
E -sgu/:.u Seny PCR F_M. @ @ 2O W " G
Working Directory: EADATAND2T Guyot Truffet_ Fiquet 2018\ Test fullprof Code File: Type: Date:  |04/06/2018
L] WinPLOTR [CDIFX UMRG226 Rennes / ILL Grenoble] = R ==

File Plot Options Points Selection X space Calculations Rietveld plot options  Text  External applications Tools Help

= J & RIQ0E| Pe 5|5 S FP|re 33 |5E Bi|  oos []eer| X

VIEW
CIF

FP

SEO0
cyc | EQ

hkL

SEOD
disk

SEOD
Hit

Thierry ?

06-04-2011 | 2:11 NUM




Phase identification using



Phase identification using

Ccoo

http://nanoair.dii.unitn.it:3080/sfpm/
http://cod.iutcaen.unicaen.fr/

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

The FPSM (Full Pattern Search-Match method)

Database of
crvstal structures

Rietveld fit
(for each phase in the database
+ each phase previously

found)
f"/ 1
Ranking (R,
A:li;l::v ...) and selecting best

new phase

Final Rietveld quantiﬁca,tion

‘ End:

.

Developed inside the Nanoair project for the portable instrument

Pro:

* No user intervention, automatic analysis

* No peaks location/detection required (works

with nano materials/particles)
 Full Rietveld quantitative analysis provided
* Works also lor neutron and electron diffraction

Clons:

* Only phases with known crystal structure are
Pl 4

ready to be used (unknown structures require a

racfCitvap [T @Yo @ |

list of peaks and calibrated mtensities, PONKS)

* Available databases are still incomplete
An open internet version has been setup at:
hitp://cod.iutcaen.unicaen.fr

http://nanocairing unitn.it:3080/sfpm
search and quantification is limited by the time required (or

* If no elemental composition provided —

requires > 20 minutes on 12 cores computer on s lim red
better server response time) so it should be used restricting the

composition as much as possible to speed up computation. A
limited number ol concurrent connections are supported also.
INEL SAS can be inquired for the [ull version.

* Good ranking algorithm required for very small

phase amount


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

Full Profile Search Match
-~ Co®

what can we expect

name ||vol. (%) |wt. (%) |crystallites (A)| microstrain

T £ - T * data
. . [Alie [52.3359][50.1148]2722.86 [0.000913623 fi
Testlng FPSM uslng the COD Rutle |[8.7909 113199‘ 138241 |4.9784C-05 # 50 . H:I:
[Belite_|[14.6584 [14 857810141 [0.00145265 1 E— e
(Gypsum|[7.28186/[5.03503] 881.992 000175863 !
Sample c pd]h from qucmtltam'e cmalym Rouncl Robm CaAF |[14.4548][16.3939/485.795 0.00705494 € or .
C3A  |[2.47814[2.27862]1426.2 |0.00125916 | 5 ;
Some additional phases (cement phases) can been user @ ol 4
added to the databasc if not present in the COD g 8
BO.O W zreie, voi: 203 % H 8 ]
B Fusris, voi: 427 % = 1 ‘ ‘ i
M corundum. vot: 37.1 % 20 - : ik i
i b 9] 5 Rt
_ Phase ID| name |[vol. (%)[wt. (%)|[crystallites (A)[ microstrain | iy 2k g ,4 i it Al
= : ) /|
g 9009672 |[Corundum |[41.0726][45.1467[730.664 000137145 | wf J,,x,l,.uLa.,,, |GG M._ A
H [0005502 [Mullite  [[53.5784]46.2318]|515.483 [[0.000527227] 20
g [9005833 |Baddeleyite[[5.34905][8.62151/371.805 [0.00203445 | Ztheta (degreas)
L T+ data
Final Rictveld analysis, Rw: 00455532, GofF: 1.79502 i — P——
. - . . . : . . . . — Silicon nitide - §bata
E * data
F i 100 - —
F L e Corungum
60 ' — Mullite al
: E — Baddeleyite )
[ : i g
o 85 { . g
I Z
. g — E
ZnO 29 29.6 8 L 1 =
o L
Calf 33.9 34.3 Z i :
c L
£ :
Al O3 37.1 36.1 E 45T - ]
| :
[ d 1,1 i
L i EIRE
Total computation time (12 cores, 2.93GHz, COD, 40 i ‘ diik 2theta (degrees)
inorganic): ‘ Jw h Phase ID name [vol. (%) [wt. (%) [crystallites (A)][microstrain
No composition restriction: 565 secs % VIR ![ N AR L 110105 [Tianium(Il) nitride 500729 [62.8891[1682.09 __|0.00122093
. . - 1001246 |Silicon nitride - $-beta |49.9271 |37.1109|800.59 1000129495
Only Al, Ca, F, Zn, O, Mg, Na, Si, Cl: 19 secs 20 60 80

2lh eta (degrees) Final Rictveld analysis, Rw: 0,0601521, GofF; 2.66024



A ‘ :’%:‘ﬁ%#.

The "FPSM method" uses a Rietveld like fitting procedure to test all possible crystal structures
from a Database, rank them and find the more probable in your diffraction pattern. In the
end a Rietveld phase quantification is done with the phases identified. Be aware that if a
phase is not present in the database (COD is used here), it cannot be found nor quantify; so
this method is limited to only the phases for which a crystal structure has been determine and
has been uploaded to the COD database. This page has been constructed to permit other
people to use the method and test it on their data. To use it you need to upload a datafile in
proper format. Use a .orn or .txt, double column format with no title line, first column -
contains the 2theta coordinates (d space for TOF), the second column the intensity (corrected 2 we b S |te S.
for incident intensity for TOF). You need also to specify some additional instrument

characteristics (wavelength, geometry etc.). If the selected instrumental broadening function

7

IR e o of v it el o i f s b PR http://nanoair.dii.unitn.it:8080/sfpm/
See paper: L. Lutterotti, H. Pilliere, C. Fontugne, P. Boullay, D. Chateigner (2014), submitted . .
Diff ¥R S5 rn and sample composition http://cod.iutcaen.unicaen.fr/

Upload diffraction pattern: | Parcourr... | Aucun fichier sélectionné.
Structures database: |COD_all.sqlite v

Atomic elements in the sample:
DACaFn |

Threshold phase density: Maximum number of phases:[7 | .
Crystllisation: pormal | Not directly from COD

eriment details . .
St = light version of the full COD
Radiation:
@ ~Tray s U 1
e (redundancies have been removed)

Instrument geometry:
® Bragg-Brentano (theta-2theta)
(@) Bragg-Brentano (2theta only), omega:
O Debye-Scherrer
Transmission

Instrument broadening function:

Search and quantify


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

demonstration
coo

Input file : *.prn

148.400
148.420
148.440
148.460
148.480
148.500
148.520
148.540
148.560
148.580
148.600
148.620
148.640
148.660
148.680
148.700
148.720
148.740
148.760
148.780
148.800
148.820
148.840
148.860
148.880
148.900
148.920
148.940
148.960

49
43
36
37
46
39
47
33
43
50
44
37
44
39
37
54
46
43
39
56
28
32
32
42
50
51
49
53
64

2 columns : (26, Intensities)

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



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

®,

How to obtain the Oo ?

 The COD is a totally free of charge database and all its content can be downloaded :

wiki.crystallography.net/howtoobtaincod/

1 All the CIFs are accessible here :

www.crystallography.net/cif/



OO main CIF donators

The American Mineralogist Crystal Structure Database

The main source of COD mineral data.

IPMC La[tyjr(i!lgire

institut de physique
de la matiére condensée des Fluorures

April 2003, >1200 CIFs March 2003, > 450 CIFs

Laboratoire de Cristallochimie et
Physicochimie du Solide - CNRS UMR 8012 - Lille - France
>100 CIFs

and ... you !

March 2003, > 850 CIFs



How to contribute to the

q. C 1y Open Database
~ Deposit your data
Manage depositions
Wratenews  Manage/release
e

Accessing COD
Browsze
Search
Search by structural
formula

Open-access collection of crystal structures of organic, inorganic, metal-organics compounds and minerals, excluding biopolvmers.

Deposit your data
e Bt ot s i s T D a8 Bt TR T b Shin it € et Sl TR f P bt B s de o moni=ing of Ptor Miurray-Rust

“ Valiflation and Deposition Interface
el W

cine 0D Phepositing published structures

COD Mirror
Advice to do

[eBBES - A published structore should contain complete bibliographic information: authors' names, journal name,_ publication year, volume, issue and pages.

If the CIF does not contain the necessary information, vou will be asked to enter it vsing the CIF syntax The validator will detect files and data blocks-

Files from commercial databazes should not be upleaded without permission.

Data upload

Select CIF or ZIP file with CIFs for check:
Parcourir... | Aucun fichier sélectionng,

Validate



But before, you need to create an account...

Please fill in your information to ereate a new account. A star symbol * indicates required fields.

&
Your username

QOO Crystallograp |Nm. e |

I prEipe Your passworc:
Validation and De
Home
What's new? CJ - Pazaword must be at least 8 characters long and contain at least one character from each of the following classes: letters, digits
/A s s o

Browse Depositor 10 T
Search Choose depositiirerpe ! |
Search by structural [ choose one Your real name in Latin transliteration (please use only ASCII characters)

formula Username: |

- | | Your real name in your national script (please use characters supported by UTES)
Add Your Data Password: (forgot password' | |

Deposit your data Areas of your scientific interests:
Manage depositions : -
Manage/release Begin deposition L] X-ray crystallographny [] Powder diffraction ] Material identification

prepublications [ Software development ] Scientific databases [ | Structural biology

L] Other {please specify): I:I

Your highest academic degree earned so far:
[{none) |

Institution that has awarded the degree:
Name of the instihution

Address of the institution:

Submit your ¢

™

reCAPTCHA

Confidestieini - Condenes

Je ne suis pas un robot

Create an account



C O@® extensions ...

O@l !J : Theoretical Crystallography Open Database] www.crystallography.net/tcod/

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


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

0

@@' 2

extensions ...

y p
-

)) : Theoretical Crystallography Open Database wwuw.crystallography.net/tcod/

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

[

: Material Properties Open Database ] http://mpod.cimav.edu.mx/

N

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



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

Search tool of &

HOME  SEARCH BY~ CUMENTATION~  ABOUT MPOD~

PROPERTY
COMPOSITION
REFERENCES

Search by Property

Here a list of all the properties present in the database is given. Following the link associated to the property namc———" ies details and the set of datafiles associated with the property
name tensor dimensions units units detail
lielectric permittivity relative epsrij 3.3 1 pure number
lielectric perm 3.3 1 pure number
lielectric permittivity relative epsrijT 3.3 1 pure number
3.3 10"-4 pure number
dielectric stifiness relative betrijT 3.3 10"-4 pure number
elastic T 6.,6.6 GPa giga Pascal
elastic 6.6 10~-12.Pa*1 pico Pascal*1
elastic sijD 6.6 10~12.Pa™1 pico Pascal*1
elastic jE 6.6 10~12.Pa*1 pico Pascal™1
elastic stifiness cij 6.6 GPa giga Pascal
elastic stifiness cijD 6.6 GPa giga Pascal
elastic stifiness cijE 6,6 GPa giga Pascal
elastic stifiness cijS 6.6 GPa giga Pascal
electric charge carrier concentration n 0 10"9 cm-3 atoms per cubic centimetre
3 kV.cm®-1 kilovolts per centimetre
3 10"-6 Ohm.cm*-2 micro Ohm per square centimetre
3.3 10"-6 Ohm.cm micro Ohm per centimetre

36 1 pure number


mpod.cimav.edu.mx/

Example of .mpod file :

a standard part ...

... + a section dedicated
to the properties

$£5Revis]

This 1
http:y

¥

#

#

¥

$ The f£fi
$# prope:
£ data v
%

data 101
_cod dat
_structi
_phase 1
_rphase i
_chemic:
_Symmet]
_cell 1¢
_cell 1¢
_cell 1«
_cell ar
cell ar
_cell ar
loop
_publ a
'"Ying, «
'Yan, Y.
'Liu, R,
'"Wang, 2
'"Wang, 1
'Zhang,
'Xiang,
'"Chen, 2
_publ s¢

Isotrol

;
_Jjournal
_Jjournal
_Journal
_Jjournal
_Jjournal
_Journal

_phase density
_prop measurement method '72°
_prop conditions magnetic field ?
_prop electric resistivity rhoeij
_pbrop superconducting critical temperature onsSet ?

_prop superconducting critical temperature onset_ 30 ?
_bprop superconducting critical temperature mid 30 3.7
_prop superconducting critical temperature offsec 10 ?
_prop superconducting critical temperature thermodynamic ?
_prop superconducting zero resistivity temperature ?
_bprop superconducting resistivity transition width 0.1
_prop superconducting critical fieldZ HeZ2i 'Heoli!

_prop superconducting critical fieldl Heli 'Heli!

_prop superconducting irreversibility field Hirri '"Hirri®
_prop superconducting coherence length ksii "ksii'

_prop superconducting penetration depth lamlkdai "lamkdai’

E

'rhoeij!"

_prop residual resistivity ratic 12.4

_prnp_rEsidual:rEsistivity_ratin_high_temperature 300
_prop residual resistivity ratioc low temperature 4

loop

_prop data label

_prop data tensorial index

_bprop data value

_prop conditions Cemperature

rhoeij 11
rhoeij 22
rhoeij 33
rhoeij 11
rhoeij 22
rhoeij 33
Hcli 1 O
Hcoli 2 0
Hcoli 3 0
Hcoli 1 O
Holi 2 O
Hcoli 3 0
Hczi 1 0
Hcz2i 2 0
Hcoc2i 3 0
Hirri 1 0.
Hirri 2 0.
Hirri 3 0.
ksii 1 54
ksii 2 54
ksii 3 54
lamkbdai 1
lamkdai 2

lambydai 3

110 300
110 300

0

mmm oo

L]

ad E0EO

[

?

AN e g Ve

023 0
023 0
023 0
-0114 1.
-0114 1.
0100 1.
114 0
114 0
114 0
053 1.
055 1.
0544 1.8

Lo T s

4
4

o o o

=3
-
=
o

lre



O@® extensions ...

"%'I_i) : Theoretical Crystallography Open Database www.crystallography.net/tcod/

v’ collection of theoretically calculated crystal structures

v’ organic, inorganic, metallorganic compounds and minerals
v’ 2764 entries

b
-

: Material Properties Open Database http://mpod.cimav.edu.mx/

v' .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-Il 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)
v' 1062771 records


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

O@® extensions ...

"O@ii) : Theoretical Crystallography Open Database www.crystallography.net/tcod/

v’ collection of theoretically calculated crystal structures

v’ organic, inorganic, metallorganic compounds and minerals
v’ 2764 entries

b
-

: Material Properties Open Database http://mpod.cimav.edu.mx/

v' .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-Il 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)
v' 1062771 records

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

v' The last one ... from Daniel Chateigner & Yassine El Mendili
v’ 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



