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Integral Index

A similarity index for comparing diffraction patterns
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#ICDD. \What is the Integral Index?

 The Integral Index creates numerical values based on the
user’s full experimental data compared to patterns in the PDF-
4+ database. These index values can then be used as an
additional tool for data mining and trend analysis.

 The Integral Index formula is a sum of the differences between
the full experimental pattern and a simulated full pattern. The
simulated full pattern is calculated from the database using
instrumental and experimental factors. This formula is based
on the Hofmann and Kuleshova similarity index.

* The Integral Index value ranges from 0-100%. The lower the
index value, the better the match, giving 0% a perfect match
and 100% a complete non-match.






Search

The first step in utilizing the Integral Index
method is to create search criteria based on
non-whole pattern data. This effectively
narrows down the entire database into a more
meaningful form.

Search Criteria:

* Only Cobalt, Hydrogen, Nitrogen, Oxygen,
& Carbon

* Ambient
e Quality Mark Star Or Indexed Or Blank
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#/ICDD:. Search Results

e After a search is performed, the results
window will automatically appear.
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" Results - {Ambient/Non-ambient (Ambi... = [-E |3
File Edit Fields Results Indexing Help

B @25

Results (108 of 316,291)

Search Preference Set: | ICDD Defaults -
PDF # oM Chemical Formula Compound Mame D1
B C22 H28 Co N2 02 Cobsit bis(N-butylsalicylakimine) 10.000000 =~
OO-022-0215 |1 Cod(Co(CN)B)2xH2O |Cobsit Cyanide Hydrate 5. 10000
00-022-18585 || CEHIe CoNE G -2HZO Ammonium cobait gy cylgly cine dihwdr... | 7.630000
00-022-1674 |B C16HIZ CoMNE 08 -5 HZ O Cobait tetra ethy | ammonium gly cylghyc... | 10200000
00-024-0327 || Co(CNJ@Z-2HZO Cobait Cyanide Hydrate 5.1 0o
00-027-0144 |B C4H16 CoN10 O10 -2 HZ2 & |Cobsit Urea Mitrate Hydrate 3.1 7 e
00-033-1586 || C16H18 CoNZ2O3-H2 0O Cobait bis(L-phenylslaninate) hy drate IFRLLLEEL
oA 187 11 M1 HA? T W7 d Cohialt hiciimvann ? d_nentanedinnatet |7 FL0R00
i 1 }
search Description Caloulations
fAmbient/Maon-ambient (Ambient)} And {Quality
Mark (Star (S) Or Indexed (I) Or Blank (B))} And Mean: Median: ESD:
{Only (H And Co And C And M And O)}




Set Preferences

* Before you import full experimental data,
you must change the diffraction graph

settings to match.

» Select preferences in the main menu or click
the double-check icon on the main toolbar.
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@/ICDD.  Diffraction Graph Preferences

 There are 2 sets of preferences for diffraction
graphs: experimental and calculated.

e (Calculated patterns have either structure factors or
atomic coordinates in the database.

* The diffraction graph will specify calculated or
experimental on the form.

PDF-4+ 2011 Calculated Experimental

ICDD 4,528 102,469
|ICSD-FIZ 0 60,633
NIST 0 3,297

LPF 145,364 0
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Experimental Diffraction Preferences

Under “Edit” >> “Preferences” on the menu
Select the “Simulated Profile” tab.
Adjust the settings to match the experiment.

L |
W
2k Preferences [

Help
General | (=% Search POF Card | % Simulated Profile | Electron | [@ Ring Pattern | (01 SIeve+
Radiation

@ X-ay Diffraction

Type: |Kal+2 i » | Anode: Cu ~ | Wavelength: | 1.54056A (66.67%), 1.54439A (33.3

Meutron Diffraction (Requires Atomic Coordinat Electron Diffraction

Wavelength: A keV
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Calculated Diffraction Preferences

 Go lower down on the Simulated Profile tab.
* Adjust the settings to match the experiment.

Geometry (Calculated Patterns Only)
@ Bragg-Brentano:  Fixed Slit » Polarization Fraction: 0.0 Sample Thickness: 0,1 mm
Debye Scherrer

Profile

Pseudo-Voigt » U 0.002717 Ve (-0.00076 W 0.003636 A: |0.8 B: 0.0
Significance Limit: (0.01



Range

* The range and step size are
automatically set for the Integral Index
from the whole pattern experimental

data and cannot be changed by the
Diffraction Preferences.
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Import Data

* On the results form, select “Show Similarity
Index” under “Indexing”, or “Change
Experimental Data”, if it is enabled.

" Results - {Ambient/MNon-ambient (Ambi... = |- B [
File Edit Fields Results Help
s A Show Similarity Index
lél = | | = ¥
Results (108 of 315,291) ® Change Experimental Data...
Search Preference Set: | ICDD Defaults -

PDF # QM Chemical Formula Compound Name D1
00-018-1157 |= CZ2 H28 Co N2 02 Cobait bis(N-buty l=alicylakdimine) 10.000000 =
O-0Z20215 | Cod(Co(CN)2xH2O |Cobsit Cyanide Hydrate TRLLLLLY
-0Z2-1588 || CEHI6 CoNEOE -ZH2O Ammocnium cobalt gly cylghycine dihydr... 7630000
00-022-1674 |B C16 H32 Co NBEO6 -5 H2 O Cobait tetra ethyl ammonium gy cylgy ... | 10200000
O0-024-00327 || Co(CN22HZ20 Cobait Cyanide Hydrate b 130000
00-027-0144 |B C4 H16 Co N10 O10 -2 H2 © | Cobsit Urea Nitrate Hydrate 3. 170000
-033-1536 || Cl1@H18 CoN2 O3 - H2 O Cobait bis(l-phenylalaninate) hydrate 17 OO0
NoNAN_A 224 11 M7 HAT M W7 Md Mahslt hie_mvana ? A nentanedinnats’ |7 70000

4 1 P
Search Description Calculations

{ambient/Mon-ambient (Ambient)} And {Quality

Mark (Star (5) Or Indexed (I) Or Blank (B))} And Mean: Median: ESD:

{Cnly {H And Co And C And M And O)}



Selecting a File

* You can import a number of different file

formats supporting various
diffractometers and software.

COpen Expenmental Data

[S5C)

Loak in: Siemens

|| zhu3.uxd
Py

Recent Ikems

-

Desktop
Daocuments

g .. Files of bype:

File name:

2 PEE
zhu3.uxd | Open |
:AII Files = | Cancel |
PaMalytical (*.xrdml) -
PO3 (*.pd3)

Fhilips/PAMalytical (*,udf)
Scinkag (*.ard)
Siemens/Bruker (*,uxd)
Sietronics (*.cpi)

BE- (* e




Processing the Imported Data

Since database patterns have been
processed to eliminate background, noise and
Ka2 peaks, the same needs to be done to the

experimental data to identify peaks.

%) Preview Experimental Data - zhu3.uxd

Plots Help The "Process Data" button will process

Wavelength )
R 3 the Experimental Data so as to:
- Remove the Background
5 | | l - Smooth
) 5:oooj ‘ l l {Il !I.I | - St”p K 02
o | UMW N s Mhalspaan. - Show Peaks (Automatically)

Manual Peak Selection

Add Remove @ Off Import H Advanced Mode H Cancel ‘




Removing the Background

Remove background noise and air scatter

for more accurate peaks. Press “Remove”.
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Note the effects of the Background removal. Now Smooth noisy
patterns for consistent results and press “Smooth”.

oz " : r —
'411 Preview Experimental Data - zhu3.uxd ’2{11 Smooth (Savitzky-Golay Algerithm) [£2] @
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Strip Ka2

Note the effects of the Smoothing. Now press “Strip Ka2”.

Intensity

:@ Preview Experimental Data - zhu3.uxd
Plots Help

::311 Strip Ka2 (Modified Rachinger)
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Import

Finally, press “Import” to run the Index calculations.

i Preview Experimental Data - zhu3.uxd B
Plots Help
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) 1CDD. Integral Index Display

* The Integral Index is added to the right side of the
results form. Lowest value is the best match.

* Afteritis completed, the status in the lower left
corner will disappear.

* Clicking on the column title will sort it.

I-x' Fesults - {Ambient/Mon-ambient (&mbi... = |- B [
File Edit Fields Results Indexing Help

B2

Results (62 of 272,232)

Search Preference Set: |ICDD Defaulks L
FDF # QM Chemical Formula Compound Mame D1 Integral Index &

00-050-1926 |5 CEH24 Co M8 OB Tris (ethylenediamine) cobalt dinitrate G.421120Q |2.21
00-057-1484 |5 C4HECoN©O4 3HZO Cobalt L-aspartate trinydrate G.4706508 |3.08
00-055-1359 |5 C31.4H212 CoN2 042 Biz (4-nitrilo-dibenzoyimethanato) cobalt (11.41270Q |3.62

00-050-1673 |5 (Co{MH3)5CO3)NO3-0.5H2 0 |Cobalt Ammine Mitrate Carbonate 48153600 | 3.82
00-054-2464 |1 C14H8 CoN2 Q8 -05CH40Q-2H2 O |Cobalt 7.615890Q | 3.87

00-055-1561 |5 CA10H12 Co2 N2 OB -EH2 0O Cobalt ethylenediaminetetraacetate 5315760 | 4.06

00-056-1971 |5 C10H24 Co N2 OB -HZ O Cobalt diaguabis (L-valinate) hydrate 12.29850Q |4.13

Search Description Calculations

Mean: Median: ESD:

{Ambient/Mon-ambient (Ambient)} And {Quality Mark (Star (S) Or Indexed (I) Or

Processing Integral Indexes... 44 of 62 | se— Cancel




Using the Data

Get the most out of the data by using other
tools and features

*Histogram — Plot the Integral Index against
any database field or the number of results.

*Print a report — Create a customized report
on your results using any database fields on
any size paper.

*Plot a graph — Overlay a simulated full
pattern of any database entry with your
experimental data.



Histogram

Compare sets of data to determine patterns
and attributes of your results.

File

Righ

1t-click on any field and select graph fields..

=4 Graph - {Ambient/MNon-ambient (&mbi...
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Print a report using the menu on the
results form or click on the printer icon.

% zhu3.uxd Results - Print Preview = |-E- [
File Mavigation Zoom Help
Pt b @;Eg| 100 % -
L
Aug 27, 2007 10:58 AN (crane)
zhu3.uxd Results
D - - {Ambient/Non-ambient (Ambient)} And {Quality Mark (Star ($) Or Indexed (I) Or Blank (B))} And {Only (H And Co And CAnd N L
escription: And 0)} =
PDF # am Chemical Formula Compound Name D1 Integral Index
040096149 | CoZ(GMIBINHIB{HZO) Cokalt Cyanide Amine Hydmate 48965540 207
000501926 5 GG H24 Go N8 O6 Trisiethylerediamine) cokalt dinitrate G6.421120 2.56
01-070-3136 B (Go (NHI)B(C D3I ND3) (H2ZO) Cokalt Ammine Carbonate Mitrate Hydrate 4820000 218
04010-9448 S CoZ(GMNIG{NH35(HZO) Gokalt Gyanide Ammire Hydrate 4962720 2.32
000571484  Z G4 HE Co N O4-3H2Z O Cokalt L-aspartate triby drake 6470650 28
01-072-9988 B (NZHS)(Co(NHNH2G0O)3) [HZ2O) Hy draziri um 4621890 239
tris {hy drazidocarbonato)cobaltate hydrate
O-O5E-1875 S CA1GH10Co N2 Q4-2 H2 O GCokalt malonate {1,10-phenanthraine) G.799330 232
dilydrate
01-0721431 B (o3 (Co(CNIBI2(H2Q)12)1.3333 Cokalt Cyanide Hydrate 5106000 252
01-071-0807 B (Co3(Co(CGMNIBIZ(H2ZO)12)1.333 GCokalt Gokalt Cyanide Hydrate 5105000 252
000561754 5 C24H14 Co2 N4 QB -THZ @ (4,4 -Blipyric| ) lois(2, -pyridenedicarkboxylato 6.000920 252
| cokalt) hepahycate
01-076-0476 B Co (N G2I2( C2ZH4 (N HZ)2Z)2 N O3 trars- Bis (ethy leredamine) dritrocokalt G.491170 2.56
nitrake
01-076-1955 B Co(OGCOMNHZ){MHI)5(NO3)2 Pentarmminecarbamatocobalt nirate G6.222580 273
OOS0-1673 S ([Go iNH3)5C O3)N O3-05H2O GCokalt Arnrine Nirate Garborate Hydrate 4815360 2249
000551359 5 GA1.4H21.2 Co N2 4.2 Bis {4nitrilo-dikbenzoyimethanato) cobalt 11412700 267
ethanol clathrate
01-072-0826 B [Co3(CMI2Z{OH4({NHI)B)iCo2(MNO2)6(( Dicyanocokalt-Tetra4+Hydrogo-Bis | Tetraarm 5939800 2.85
CQHIZNQ2Z)HZ D) mirecobalt
Cri-pr Hy oo o4 -Ni iro- Bis { Trinitrocokaltate) i
Page 1 of 3
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Using the results form menu, or by right clicking on an entry, you can display a
graph overlaying the selected pattern over the experimental pattern.

Determine the experiment’s range and set the range accordingly to
correctly display diffraction graphs.

File Edit Plots Window Help
Diffraction Patkern - zhu3.uxd. .. |

2 Graphs EE@'

U s

5 PDF # oM Chemical Formula
12,000
1 | I 04-009-6149 || CoZ(CMNJE(MNH3)5(HZ0) Cobalt Cy
(e L L 00-050-1926 |5 C6 H24 Co N8 06 Tris (ethyl
%" Results - {Ambient/Non-ambient (&mbi... - e ——r
File Edit Fields [Results] Indexing Help 04010-9y ~ Open PDF Card Cy
i = ; ; L=
e Open PDF Card =
lél = _ P - i
Results (62 of 2 - i ; mz
0107214 View PDF # Cy
Search Prefere s— 01-071-0¢ [ Copy PDF # Ctrl+C e
FDF # Q] CMEMICEr FOrmoE | 00-056-1 B selectall By
| | 01-076-0+ : ist
2,000 - [ l ﬂ n m 01-076-1¢ Graph Fields... i
1-000 UJ 00-050-1673 |5 (Co(MHI)SCO3IINOI-0EHIO Cobalt A
ad VL LI TP FUCRMLIAVIG LM, M I s ol
-1,000 | II |I | ITHAT

15 2IZI 25 30 as 40 45 50 85 &0 =] 70
28

|- zhud.uxd — 01-070-3136 (Calculated) [1.44%]| r

4 L




Thank you for viewing our tutorial.
Additional tutorials are available at the ICDD website:
www.icdd.com

International Centre for Diffraction Data
12 Campus Boulevard
Newtown Square, PA 19073
Phone: 610.325.9814
Fax: 610.325.9823


http://www.icdd.com/

