PDF-2 Tools and
Searches




PDF-2 2021

The PDF-2 2021 database is powered by our integrated search display
software. PDF-2 2021 boasts 71 search selections coupled with 57 display fields
resulting in a nearly limitless choice of data mining options. This quick tutorial
will introduce you to the basics of PDF-2 filters available to you to refine your
search.

Getting Started: The Toolbar

Search Window: Overview of Search Classifications
Data Mining Basics

Search Example

PDF Data Card
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Launch Screen

This will be the opening screen when you have correctly opened PDF-2 2021.

vy Results | Com

Tool Bar
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Getting Started

@ PDF-2

[ Edit Window Help

@pen PDF Cards Preferences Results Composition Graph cve Microanalysis
wx,  Open POF Cards.., Ctrl+0 @ Enter PDF Mumbers Open d known PDF ca rd.

Mew Diffraction Pattern FOF Mumber: | - - Recent POF Cards -
Restore Settings CgHg N Na O - 00-001-0002

o Exit

Navigate quickly to a recent PDF
card.

Cancel

Open PDF Card
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Getting Started

Cut Ctrl+ X

Help information regarding use,
Online Tutorials support, license policy, and
Contact ICDD registration of the PDF-2.

Copy Ctrl+C -
e Help Contents
Paste Ctrl+V

Preferences...

4 Diffraction Pattern L Sleve
Registration

About PDF-2 2021

Customize Radiation, Display
settings, and many more features
of the PDF-2.
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Tool Bar

@ PDF-2

File Edit Window Help

Open PDF Cards Preferences History Results

Quick Navigation Icons

% Select a PDF Card

Select Preferences Module
%"

s~ | Open Search Window

g Open History Window

Composition Graph Sleve Microanalysis

Open Results Window

Composition Graph

) Open Sleve

X

Microanalysis

£
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INTERNATIONAL CENTR FOR DIFFRACTION DATA

Primary Search Menu

The Search Window displays nine tabs. Each tab features multiple search
criteria to allow you to data mine the PDF-2. Searching the PDF-2 is an
iterative process that allows you to input user-defined criteria, view the
results, and combine additional criteria to refine your results.

“F Subfile ¥

stom POF Set

d, Peptide

Material

Periodic Table
Formula/Mame
Classifications
tallography
Modulated
Diffraction
al Properties
Reference

Comments

search ResetTab R

&% Environment

] Mon-ambient

tus
Primary
Alternate
[]Deleted

[J1co

[]1csD (01)

[ msT {1

[] 10D Crystal Data (05)
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Search Window
Subfiles/Database Filters

2% Search
°F Subfile ¥ 53 Environment
\m PDF Set [] ambient Prim
[ Mon-ambient Alternate
(] Deleted

FormulaMame
Classifications
ystallography

Modulated

Diffractio : 40 4 £ . My E % 57 '"Cd" T Sy Zre
Refine your search by selecting filters.
Select criteria under
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Search Window
Subfiles/Database Filters

™ Search

“r Subfie ¥ &4 Environment ? Status

Custom PDE Set - [ ] Ambient [+] Primary P Star

Alkaloid [ ] Mon-ambient [~] Alternate ? Good

Amino Acd, Peptide & Complex
i = - | Dalatad

Battery Material - [ ] Deleted s il

Calculated

Bioactive . . Press NIST (03)
Mo Subdass Frototyping LIRS

Indexed

sant Minimal Acceptable

@ Blank [ ] ICDD Crystal Data (05)
Pesticide & Antimicrobia , Yo @ Low-Precdsion

Filters:
— select filters related to assigned subfiles/subclass.

— select filters related to the environment (especially temperature
and pressure).

— select filters based on the status of the pattern, which can be Primary,
Alternate, or Deleted.

— select filters related to the quality evaluation assigned to the
data.

— search the entire database or select the data entry source (i.e., ICDD
(00) — ICDD’s experimental patterns). fao)
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Pesticide & Antimicrobial
Periodic Table
FormulaMame
Classifications
Crystallography
Modulated

Diffraction

Reference

Comments

INTERNATIONAL CENTRE FOR DIFIRACTION DATA

]

&3 Environment
[] Ambient
[] Men-ambient

Range Input ¥

Globa

Operator ¥

Search Window
Periodic Table Filters

Refine your search by selecting filters based

3 Quality Mark 1 Databas . .
Mlrimary | [@ 5 . oD (00) upon the elements in a material. Select
-“'E”'“E ' =00y elements individually (i.e., H, He, Li, etc.) or by
Deleted CsD (02
caaaed ) group (i.e., IA, Noble Gases, Period 1, etc.).
‘rototyping
otk o Select the to combine the
' elements in the group using
and
Select the to combine element
groups using & Or.
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Search Window
Periodic Table Filters

“r Subfile ¥ £ Environment = Quality Mark 1 Databas
Custom PDF Set A | | []Ambient Primary @ S []1coD (oa)

d ] Mon-ambient Alternate
Temp ress [] Deleted

Calculated

Prototyping

Minimal Acceptable

For the search, click an element to cycle
Periadic Table > 3 - through these three states:

FormulaMame

- This element must exist in the pattern (white)

- This element must not exist in the pattern (black)

- This element may exist in the pattern (colored)
= o 74922 [k -]

Classifications
Crystallography
Modulated
Diffraction
Physical Properties
Reference

Comments

Range Input ¥

-

Global Operator ¥ =
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Search Window
Periodic Table Filters

=% Search |? |E |T

*F Subfie ¥ & Environment v Status Quality Mark 1 Database
5, Custom PDF Set | | [ Ambient Primary
[] Mon-ambient Alternate
[] Deleted

Arid, Peptide & Complex

- This lists all phases in a
binary system (if two elements are selected), all phases
in a ternary system (if three elements are selected), and

@ Low-Precdision ]

all phases in a quaternary system (if four elements are 23|45 6|78 13 14 15 16 17 18 E|FIF|
selected). The phases are sorted by atomic fraction IR - s
(using the empirical formula), going from one side of ol : a. a7

the phase diagram to the other side. [ S ' ot

Select one or more phases from the list and click Search
to view all of the PDF entries that have the selected
empirical formula(s).

Comments

?) Range Input ¥

o

Search ResetTab Reset Al Help | Global Operator ¥
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Search Window
FO rmu Ia/N ame Refine your search by selecting filters based

upon the elements in a material.

% Search
*r Subfie ¥ 53 Environment v Status Quality - f| Ite rs based on the
= Custom PDF Se Ambient Primary W Sia
fom POF et Al | D Ambient o e molecular formula.
[ ] Mon-ambient Alternate
[ ] Deleted

Indexed

Calculated — filters on an element that
MM has a particular atom count as expressed in
L the formula.

Pesticide & Antimicrabial @ Low-Predisi
ceriodicTape | Formula ¥ — filters on the chemical
formula that shows how atoms are bonded to
one another in a molecule.

Faormula/Mame

Classifications

CAS Mumber _ filte rs on the tOtal
G oduiated Bl number of unique elements in a chemical

Mumber of Elements
Diffraction fO rmu Ia .

Physical Properties ~ Molecular Wt (g/mol) W

Any Formula

Chemical Fermula
Empirical Formula

Structural Formula

— filters based on
Composition ¥ s molecular weight in g/mol

Contains Elements Reference

Contains Phrase
Comments
Exactly

— filters on the weight percent or
atomic percent of the formula.

Mot

w :J) | RangeInput ¥
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Search Window
Formula/Name

% Search | - | =l |_-

“r Subfie ¥ % Environment w' Status Quality Mark 1 Database
i, Custom PDF Set ~ [ ] Ambient Primary @ 5 . []1coD (o0)
id [ ] Mon-ambient Alternate
[ ] Deleted

exed
Calculated
Prototyping
Minimal Acceptable ]
@ EBlank []1cDD Crystal Data (05)
esticide & Antimicrobial Raw Diffraction Data @ Low-Predsion

Periodic Table Formula ¥

Faormula/Mame
Mame ¥

Refine your search by selecting filters based upon the name or name
fragment of a material.

Classifications
Crystallograpls

Any Name _ — filters based on the compound name.
N e acton Mumber of Elements

Mineral Name — filters based on the mineral name
Alternate Name Physical Properties ~ Malecular Wt (g/mal) -

ZLeolite Mame Reference = ition ¥ o B ﬁlters based on anOther recognized nName Of the material'
Lomposraon

Contains Fragments Comments

— filters based on the zeolite name.

Contains Phrase

Exactly

Mot -'::Z.:'-l‘.\, ?) Range Input ¥ 50
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Search Window
Classifications

2% Search |?| = |

%y subfile ¥ =% Environment w' Status Quality Mark 1 Database

‘0 Custom PDOF Set - |:| Ambient Primary
id [ ] Mon-ambient Alternate ’
amino Acid, Peptide & Complex ndexed
[]Deleted .
Calculated
Prototyping
Minimal Acceptable ]
® Blank []1CDD Crystal Data (05)
@ Low-Predsion W

Feriodic Table Mineral Classificaton ¥ Zedlite iar Organic Functional Group ¥

matite {group) ) - Hetero_atoms_in_ring(s)
Farmula/Mame +-ALC - Allactite (group) ACD - AC =5 fused_rings

Refine your search by selecting filters based upon classification criteria.
The classifications are displayed in a List Criteria Panel. Subclasses are
indicated next to a classification by a + button.

b Single-click this button to expand the list.

— filters based on the mineral classification.

— filters based on the zeolite classification.

— filters based on organic functional group.
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Search Window
Pearson Symbol Code

%y subfile ¥ % Environment

| | [] Ambient Primary
[ ] Mon-ambient Alternate

Quality Mark
Custom PDF Set

[ ]1CoD |

: []IcsD (01)
Temp. ress, []Deleted . Csh (02]

Prototyping []nasT {03)
Minimal Acceptable
Marcotc tomic Coordinates @ EBlank
Pestidde & Antimicrobial . @ Low-Precision y
Periodic Table Mineral Classification ¥
igmatite (group)
Formula/Mame Allactite (group)
o VRL - Alluaudite (group) AET - A - =9_membered_ring
fications LM - Alum {3 P AL - A - ro_atom
ALM - Alunite (supergroup) AEN - AIPO-EN3
Crystallography e SUpEraroLp,

Modulated symbol ¥

Diffraction
Prototype Structure ¥ Filters for Pearson Symbol Codes with and without Hydrogen.
Physical Properties

Reference o Filters based on a user-constructed Pearson Symbol Code.
Formula Type (AMNX)
Comments

Range Input ¥

Global Operator ¥
INTERNATIONAL CENTRE FOR DIFERACTION DaTA
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% Search

Search Window
Crystallography

*r Subfile ¥ =% Environment Quality Mark

: zaloid

Amino Acid, Peptide & Complex

Periodic Table
FormulaMame
Classifications
Crystallography
Modulated

Diffraction

Reference

Comments

[ ] Ambient
[ ] Mon-ambient

& The Crystallography tab displays four additional

search tabs:
and

Primary
Alternate
[] Deleted

Calculated
Prof

Minimal Acceptable

[ ]IC0D Crystal Data (05)

Refine your search by

selecting filters based upon the structure of a

material.

Space Group ¥

Range Input ¥

Global Operator ¥

Volume
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Search Window
Crystal Data

% Search

*r subfile ¥ &3 Environment v Status Quality Mark 1 Databas
Custom PDF [ ] Ambient Primary @ Star []1coD (00)
oid [ ] Mon-ambient Alternate | | @ []1csD (01)

[ ] Deleted CSD

[] MIST (

Calculated
Prototyping

Minimal Acceptable FF (04
@ Blank []1C0D Crystal Data (05)
@ Low-Predsion

Filters based on the Pesticide & Antimicrobial

space group symbol

. Periodic Table Crystal Syst

accordmg to [] Tridlinic {Anorthic) [_] Rhombohedral [] Centrosymmetric

nomenclature Formula/Mame

defined by the I [ ] Monadinic [ ] Hexagonal [ ] Mon-centrosymmetric:

author Classifications |:| Orthorhombic |:| Cubic Enantior

Crystallography [] Tetragonal
Modulates SIEEE LT flltters k,):‘sedlon the
S international space group
. Space Group Symbol
Filters based on the Diffraction S oace Grous Numbe numbers (1-230).
superspace group ~pace Lroup HUmBber Unit Cell | SUpEreenaLDee
symbol (for modulated Aspect Symbol .
Z A ( i) =S Filters based on the aspect symbol
structures only). - Supers e Gro Symbo . .
v eference BECEREEE P i according to nomenclature defined

Comments Contains Fragments by the author.

Contains Phrase

Exactly

Mot

T G =

= ) 0 tor ¥ 9001:2015
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Search Window
Crystal Data

% Search
*r subfile ¥ &3 Environment v Status Quality Mark 1 Databas
Custom PDF D Ambient Primary @ Star Y D ICDD (00}
oid [ ] Mon-ambient Alternate | | @ []1csD (01)
I d e e
Deleted CsD
u Calculated
[ MIST (

Prototyping

Minimal Acceptable
@ Elark []1CDD Crystal Data (05)
Pesticide & Antimicrobial @ Low-Precision

Periodic Table Crystal Syst
[ ] Tridlinic {Anorthic) [ ] Rhombohedral | [ ] Centrosymmetric
[ ] Monadinic [ ] Hexagonal [ ] Mon-centrosymmetric:

Classifications |:| Orthorhombic |:| Cubic Enanticr

Formula/Mame

Crystallography [ ] Tetragonal

Modulated e

Diffraction

Supercell/Subcell

Volume Axial Ratio

[ H

Reference : :
Comments : = Filters based on the volume of the crystal data.

Filters based on the lengths of the three axes
of the crystal data.
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Search Window
Reduced Cell

*r Subfile ¥ % Environment v Status Quality Mark

stom PDF Set A [ ] Ambient Primary
[ ] Mon-ambient Alternate
emp. . [ ] Deleted
Calculated
= Prototyping
ptable ]

¥ Blank [] 1CDD Crystal Data (05)
Pesticide & Antimicrobial @ Low-Predision

Periodic Table Crys =11} Crystal (Symmetry Allowed) ¥

[] Tridlinic (Anorthic) [ | Rhombohedral [] Centrosymmetric
Formula/Mame

] Monadinic [ ] Hexagonal ] Mon-centrosymmetric:
Classifications [] Orthorhombic [ ] Cubic

Crystallography D Tetragonal

. Space Gro v
The reduced cell is a Modulated pace Lraup

unique, primitive cell
based on the three
shortest lattice
translations.

Diffraction
ystal Data  Reduced Cell  author's Unit Cell  Supercell/Subcell

Volume
Reference

Comments Filters based on the volume of the reduced cell.
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Search Window
Author’s Unit Cell

=% Environment v Status Quality Mark

I:l Ambient Prirnary

[ ] Mon-ambient Alternate
Temp. [ Deleted

Depressant

Convert Cell form used to convert Author’s Unit Cell Axis/Volume

data to Crystal or Reduced Cell Axis/Volume data for searching. —
T = etry Allowed) Bravais Lattice: | Primitive
[ ] Tridinic (4northic) [ ] Rhombohedral [] Centrosymmetric )
Formula/Mame I nvert to Crystal Data
' [ Menadiini [ Hexagonal ] Mon-centrosymmetric:

Classifications |:| Orthorhofibic |:| Cubic
[] Tetragondl

nvert to Reduced Cell

Crystallography
Modulated Space Group ¥

Diffraction

Crystal Data Reduced Cell  Author's Unit Cell | supercell/Subcell
Physical Properties v vl | Ra
Volume Lato .

Filters based on the volume
of the author’s unit cell.

Reference

Comments ) ) Molecular ff.u. Volume

Filters based on the lengths of the three axes of the author’s unit

cell.
| ?]] Range Input ¥ o
. T = = —- 9001:2015
Search ResetTab ResetAll Help | Global Operator ¥ T

11040907,
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Search Window
Supercell/Subcell

“r Subfile ¥ % Environment W' Status Quality Mark

stom PDF Set [] Ambient Primary @ = []IcoD
R & Coml [ ] Mon-ambient Alternate | | []ic
e - = o '-_l:lrI-IFl ex
This search uses derivative lattices (including Temp. = e Calculated et
superlattices and sublattices) generated from the i [ ] MIST (03)
given primary lattices. The volume of superlattices Minimal
|Q| can be between 1 and 9 and volume of tomic Coordinates @ Blank
sublattices |X| can be changed from 1/1 to 1/9. icrobial
Derivative matrices are generated based on the
selected volumes. Multiplying derivative matrices by
the primary lattices gives derivative lattices, which

are then transformed to reduced lattices for [ ] Monodinic [] Hexagonal
sea rChing' [] Orthorhombic [ ] Cubic nantiomarohic
[ ] Tetragonal

Prototyping

[]IC0D Crystal Data {05)

Modulated

Diffraction
Supercell /Subcell

Reference : : [E] SUFIEFEE"

Comments Volume Ratio: |1 « | to |1

() Subcell

Range Input ¥

Global Operator ¥
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Search Window
Modulated

*r Subfile ¥ % Environment v Status Quality Mark

ctom POF Set A | | []Ambient Primary
[ ] Mon-ambient Alternate | b '
S . [] Deleted Filters based on the number of dimensions used to describe the
modulation where “3 + 1d”, “3 + 2d”, “3 + 3d” indicate one, two,
and three additional dimensions respectively.

@ Blank []1CDD Crystal Data (05)
Pesticdide & Antimicrobial v v iz e @ Low-Preds

Periodic Tahle Modulated Dimension

D3+1|:||:|3+1|:||:|3+3|:|
Formula/Mame . .
Filters patterns based on the number of subsystems present in

Classifications [ ] Modulated Structure (One Subsystem) [ ] Composite Structure (Multiple Subsystems) the structure. Composite structures have more than one
subsystem.
Crystallography
Modulated
Diffraction
Physical Properties

Reference

Comments

?)] Range Input ¥ o
i ; L 9001:2015
A P R
rch Reset Tab Reset all Help Global Operator ¥ QUMYMMEMWD

11040907,



Filters based on
the ratio of the
intensity of the
strongest line of
the pattern to the
intensity of the
strongest line of
corundum in a
50/50 weight
mixture.
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Search Window
Diffraction

“r Subfile ¥ =% Environment
Custom PDF Set I:l Ambient

oid [ ] Mon-ambient
Amino Add, Peptide & Complex _

Perindic Table Radiation:

Strong Line [A]
FormulaMame e

Classifications o1l 02

Reported Inter
[ ]Integrated Intensities [ | Peak Intensities

Crystallography
Modulated
I/T-corundum ¥
Physical Properties ~ R-factor ¥
Reference

Temperature of Data Collection
Comments

?]] Range Input ¥

ch ResetTab ResetAll Help | Global Operator ¥

v Status Quality Mark
Primary
Alternate
[] Deleted

Acceptable
@ Elank

) Low-Predision

(Tay/Electron

Long Line [A)

MLl L2 (L3

smith-Snyder Figure of Merit ¥

Pressure of Data Collection (GPa) ¥

[]1COD Crystal Data (05)

Filters based on the
SS/FOM. The figure
of merit generally
used is that
reported by Smith &
Snyder, which
indicates the
completeness &
accuracy of
measured
interplanar
spacings.
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Search Window
Physical Properties

% Search |E |E @
“r Subfie ¥ £ Environment o' Status Quality Mark 1 Database
£ Custom PDF Set ~ | | [] Ambient Primary @ Star []1coo (oo)
Alkzloid [] Mon-ambient Alternate | | @ Good []1csp (01)

Amino Acid, Peptide & Complex Indexed I

_ Temp. ress. [ | Deleted Lol (e
Battery Material Caloulated

—|-Bioactive mD. & Press. . []nisT 03)
Mo Subclass Prototyping

Depressant

Narcotic tomic Coordinat @ Blank []1COD Crystal Data {05)
Pestidide & Antimicrobial W v Diffraction Daks @ Low-Predision

Minimal Acceptable

Perindic Table Melting Point () ¥ <& Kelvin (K)

Filters based on Formula/Mame Celsius (°C)
ity (afcm?) ¥ :
the measured, =P>Density (g/an?) Fahrenheit (°F)
calculated or
structural density Crvstal H Measured Density Caloulated Density Structural Density Mot
rystallography

of the material. Color ¥ Filters based on the
Modulated . .
Black melting point.
Diffr action Blue Specify degrees

Brown Celsius, Kelvin or
; . Color Missing '
Physical Properties Fahrenheit by
Colorless

Classifications

selecting from the
drop down menu.

Reference

Comments

CERT.NO.
11040907,

) o : Range Input ¥
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Search Window
References

=% Search

¥ Subfile ¥ &3 Environment Refine your search by selecting filters
T Custom PDF Set S |:| Ambient

based upon the journal references of
a material.

[ ] Mon-ambient

Select filters by , (article
title), (author name),
, (journal
coden), , and
Fomiatane 7Y & (publication year).

Classifications

Periodic Table (@) Search Al

Title ¥
Crystallography

Modulated Publication W ‘ — . .I':"Jrr'lal_-".F'EtEﬂt Volume ¥

CODEMN
Diffraction
Contains Fragments
Physical Properties
Contains Phrase

Reference Exactly

Cornments Mot

_ Y w °)) | RangeInput ¥ 50
. R —- 9001:2015
bt et
Search ResetTab ResetAll Help | Global Operator ¥ Ny
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Search Window
Comments

“r Subfile ¥ % Environment 1 Quality Mark 1 Databas
A | | [ Ambient Primary » Stz []1coD (oo)
A [ ] Mon-ambient Alternate | | @ [ ]1CsD
Amino Acid, Peptide & Complex
Temp. ress. [ ] Deleted
~ ) Caloulate
mp- € " Prototyr

Minimal ¢

stom POF Set

L = N Y

3 []ICoD Crystal Data (05)

Feriodic Table Jatabase Comments ¥

Filter based on the text contained in comments.
Formula/Mame

Absolute Configuration:
Classifications Additional Diffraction Lines:
Additional Patterns:
Crystallography Analysis:

Modulated

Diffraction Boiling Point:

Physical Properties

Comments

Range Input ¥
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Data Mining Basics

e Select youir filter criteria

e Make use of logical Boolean
operators, text and list boxes

¢ Search

¢ Review results

¢ Refine search with additional
criteria

Note: Selected search criteria is
highlighted in red to keep track of
your selections.
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“r Subfie ¥ Env

[] Ambient

= =1 Scarch
Example

Select
Elements in
Periodic Table

Formula/Mame

ssifications

stallography

[] Ambient
[] Mon-ambient

[] Ortherhombic
[ Tetragonal

Modulated

Subcell
Diffraction

Range Input ¥

Selected filters ,
highlighted in red
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Search
Results

" Results - § of 316,820

File Fields Teools Help

Open PDF Card Cim
Search Results

La
==
LA

01-070-1408
01-073-1506

(¥ §]

.81 |Potassium Platinum Chloride 3.182740( 3.569850

.63 |Potassium Platinum Chloride 0.990000| 3.169250( 3.555 730

n7 |Potassium Platinum Chloride Cyanide

" |Hydrate | T

79 |Potassium Platinum Chloride

79 |Potassium Platinum Chloride 7.023000| 3.183810| 3.571940
Potassium Platinum Chloride 6.996100( 3.159080| 3.540590

.84 |Potassium Platinum Chloride 6.981300( 3.,156210| 3.5384380

01-074-1616

[N ]

4,412210| 6,976320
01-076-2175
01-077-1947

01-080-0953

1| L0
(¥ 5]
[

183270 3.571050

(¥ H]
L

[
(¥ 5]
L

Q1-080-0954

) ) ) T

LN
ol ool o B

rd rJ rd rJ

LA
0
L1

[(Pt And CI)] And [Any Name Contains Fragments 'Potassium’ And 'Platinum’ And 'Chloride’] And [Space Group Symbal Contains Phrase 'P4/mmm’]
And [Status (Primary, Alternate]]

Double-click on a PDF number to view the

entire PDF Card.
Search Filters
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Preferences Module

(3| Preferences

Open the

& General %4 Diffraction Pattern i SIeve .
Preferences = Ao i Potem | W S Add data fields to
Module to set v |MyDefodlls v selected list

Available Fields Selected Fields

select which -] 1CDD Filters POF
. +-[| Formula/Mame QM
data fle|dS you +- [ Classifications &Fiemical Formula
. + ystallography I/Ic
WO U I d I I ke tO T ction I:|'|r|'|E||:|IJr||:| Mame
dl S Ia in our | IF:IT_a_ju__a _F'_r-:nl:lr:rﬁr:s I: )
resu Its . +- [ Comments /

fields in the
You can also selected list
select the order
in which the
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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
Toll Free Number in US & Canada: 866.378.0331
Fax: 610.325.9823
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