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PDF-4+ 2018

The PDF-4+ 2018 database is powered by our integrated search display
software. PDF-4+ 2018 boasts 72 search selections coupled with 125 display
fields resulting in a nearly limitless choice of data mining options. This quick
tutorial will introduce you to the basics of PDF-4+ filters available to you to
refine your search.

Getting Started: The Toolbar

Search Window: Overview of Search Classifications
Data Mining Basics

Search Example

Preferences Module

PDF Data Card



Launch Screen

This will be the opening screen when you have correctly opened PDF-4+ 2018.
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Getting Started

(ben PDF Cards Preferences Search History Results Sleve+  Microanalysis

Open a known PDF card.

s Enter POF Mumbers

Open PDF Cards... Ctrl+0 PDF Mumber: | - - Recent PDF Cards ~

Close AlPDF Cards e Ga2 54 - 04-004-0026
Mew Diffraction Pattern
Print User Comments...

Restore Settings

el Exit

Open a previously saved Cle: Cancel
diffraction pattern. The 2ot

pattern must be of the F

ICDD XML file format. All
PDF entries can be saved
in this format.
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Customize Wavelength,
Intensity, Report Style, and
many more features of the
PDF-4+.
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Getting Started
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&

Search History Results

Ctrl+ X

Edit
functions

Copy Ctrl+C

Paste Ctrl+V
Preferences...

OF Card; [ Diffraction Pattern

The PDF Card Preferences are
associated with the PDF Card form.
Preferences enables you to
customize your settings, or
associated set of Preferences, for
form displays. These Preferences
are saved locally to the hard drive
but are individual to the current
user account.

ResetPage Reset Al Help

Help Contents

Tutorials

Support on the Web

View Readme Docurment

View License Document

Registration

About PDF-4+ 2018

Help information regarding
use, support, license policy,
and registration of the PDF-
4+. Be sure to register the
PDF-4+ by clicking on
Registration within 10 days of
installation to activate the full
license term.
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Tool Bar
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File Edit Window Help
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Open PDF Cards Preferences Search History Results Sleve+ Microanalysis

Quick Navigation Icons

% Select a PDF Card QOpen History Window
Select Preferences Module J‘ Open Results Window

! \ Open Search Window
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& Microanalysis
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Primary Search Menu

The Search Window displays nine tabs. Each tab features multiple search
criteria to allow you to data mine the PDF-4+. Searching the PDF-4+ is an
iterative process that allows you to input user-defined criteria, view the
results, and combine additional criteria to refine your results.
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Diffraction

Refine your search by selecting filters.
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Comments
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Search Window
Subfiles/Database Filters

o Search |E |E |E
*r Subfile w =% Enwironment w' Status Quality Mark
& Custom PDF Set ~ [] Ambient Primary
[] press. {Non-ambient) Alternate
[] Temp. (Non-ambient) [ ] Deleted T I
[ Press. &Temp. (Mon-ambient) _, 0 ) . [ MIST (03)
: [ LPF (04)
[] Atomic Coordinates 11 @ Blank [ 1cDD Crystal Data (05)
N [] Raw Diffraction Data &4 @ Low-Predsion
Filters:
— select filters related to assigned subfiles/subclass.
— select filters related to the environment (especially temperature and pressure).
— filters based on entries that contain atomic coordinates or a cross-reference to an entry with atomic
coordinates.

— filters based on entries with high quality raw experimental data that can consist of nano-
crystalline materials, semi-crystalline materials, or amorphous materials.

— select filters based on the status of the pattern, which can be Active, Deleted, Alternate, Rejected or Primary.
— 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).
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Search Window
Periodic Table Filters

) Search Refine your search by selecting filters based

“F Subfile v £ Environment = 5 Quality Mark

[ Ambent Heimary | [@ s upon the elements in a material. Select
gip ::jtz :Itmt _ B clements individually (i.e., H, He, Li, etc.) or by
[ Press. & Temp. (Non-ambient) ' : ¥ group (i.e., IA, Noble Gases, Period 1, etc.).
g:tmh = o Bk 2 Select the to combine the
Periodic Table . A B I8 VB VB VIB VIIB - mMA IVA VA  VIA eledments in the group USing
an

FormulaMame

Classifications

Select the to combine element
Modulated grou ps USing & .

. 2 . 2 23 25 25 28 P 28 24 & 3 K
Diffraction . - S84 | 5 - N S ; .
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Reference

Comments
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Search Window
Periodic Table Filters

“F Subfile &3 Environment tus Quality Mark
[] Ambient }
[]Press. (Non-ambient) Alternate

[ Temp. (Non-ambient) [J beleted _ CSD (02)
[ Press. o (] NIST (03)
Act []LPF (04)
[] Atomic i 5 [ : — F—
Raw Diffraction Data 8§
H . For the

Periodic Table . A | IIB IvB VIB  VIIB VIIIB } Jiiz]

search, click an element to cycle
through these three states:

Formula/Mame ) ! \
fications ey | =d to o B |F - This element must exist in the pattern (white)
i Bl v - This element must not exist in the pattern (black)
Modulated - This element may exist in the pattern (colored)

Diffraction

Physical Properties

Comments
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Any Formula
Chemical Formula
Empincal Formula

Structural Formula

Contains Elements

Contains Phrase

Exactly

Mot

@ cop

Search Window
Formula/Name

@ Search Refine your search by selecting filters based
7 subfile ¥ upon the elements in a material.

., Custom PDF Set | | ] Ambie
d, Peptide & Complex E:FESSI - filte rS based On the
aterial emp.
BE™ molecular formula.
— filters on an element that
| has a particular atom count as expressed in

the formula.

& Antimicrobial

Periodic Table Formula v

Formula/Mame

Classifications — filters on the chemical

IMA No. formula that shows how atoms are bonded to
one another in a molecule.

I4ftulated
L CAS Mumber

Diffraction

MNumber of Elements - fllte 's on the tOtaI

Reference number of unique elements in a chemical

Comments Composition ¥ & N fo rmu Ia .

Physical Properties

— filters on the weight percent or
atomic percent of the formula.
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Any Mame
Compound Mame
Mineral Mame

Alternate Mame

Contains Fragments

Contains Phrase

Exactly

Mot
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1 Custom PDF Set
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Pesticide &
Periodic Table
Formula/Mame
Classifications

Crystallography

Physical Properties

Reference

Comments

Antimicrobial

Formula ¥

Mame ¥

IMA Mo.

CAS Number

Mumber of Elements

Composition ¥ Ll:'ll

ResetTab

Reset All

Search Window
Formula/Name

~

W

Help

&% Environment
[] Ambient
(] press. {(Non-ambient)

(] Temp. {(Non-ambient)

(] Raw Diffraction Data &

o Status
Primary
Alternate
[] Deleted

Quality Mark

[ MIST (03)
[ LFF (04)

[]1ICDD Crystal Data (05)

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

— filters based on the compound name.

— filters based on the mineral name.

— filters based on another recognized name of the material.
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Search Window
Classifications

=% Search |E |E |E
“y subfile ¥ & Environment W Status
Fs |:| Ambient Primary
[] Press. (Mon-ambient) Alternate
[] Temp. {Mon-ambient) [ peleted
[]Press. & Temp. {(Non-ambient)

[] Atomic Coordinates 1 @B []1€0D Crystal Data (05)
@ Low-Predsion hd
Periodic Table ation 7e ion Crganic Functional Group ¥
FormulaMame

) VRL -/ ) AET - 13
Classifications ALM - Alum {Groun) AFL - APCI4-11

| 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 zeolite classification.
— filters based on the mineral classification.

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

=% Search

1 Subfile v
tom POF Set ~| | ] Ambient R
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Battery Material [] Temp. {Mon-ambient) ) _ -

(Non-ambient) ) [ mIST

Minimal Acceptable C]LPF (04

¥ Blank []1CDD Crystal Data (05)
w

Periodic Table
- Hetero_atoms_in_ring(s)

[ fused_rings
AET - APO4-15 >9_membered_ring
( AEL - AIPO4-11
ALN - Aluni AEM - AIPO-EN3
AMB - Ambi i AET - AIPO4-8
AMP ami AFG - Afghanite

X ¥ ) AFI - AIPO4-5
AFM - AlPO-14 ¥ s_in_ring(s)

-41 3 hered rinn
SAPO-40

FormulaMame
Classifications
stallography
Modulated

Diffraction

o O [ O O O R o = B e R E

| Properties

Reference Filters for Pearson Symbol Codes with and without Hydrogen.

Comments

Filters based on a user-constructed Pearson Symbol Code.

Help Mumeric Input ¥ G Operator ¥

.l J ® QUALITY ASSURED COMPANY
L 4

[ P e — R



Search Window
Crystallography

oM Search
Y Subfile ¥ £5% Environment s Quality Mark
stom POF Set [] Ambient Primary
[] press. {(Non-ambient) Alternate

[] Temp. {Mon-ambient) [] Deleted

& Temp. (Non-ambient) . ) I mIsT |

_____ [CJLFF ([@4)
[]1CDD Crystal Data (05)

Periodic Table C n C n ) Atomic Environment Type
] Tricli 1 Centrosymm Elements

] Monodinic

Classifications ] ©rthorhombic

Formula,Mame
Crystallography ] Tetragonal
Modulated Space Group ¥
Diffraction
Valume
Reference

Comments

The Crystallography tab displays four additional
search tabs:

and Refine your search by
selecting filters based upon the structure of a

' material. _
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Filters based on the
space group symbol
according to
nomenclature
defined by the
author.

Filters based on the
superspace group
symbol (for modulated
structures only).
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Dvrmmseinosa Cioimes o Dvacns Dar

wdic Table
Formula/Mame
Classifications

allography

Comments

Search Window

*r Subfile v

]

L

(] Rhombohedral

[] orthorhombic (] Cubic
[] Tetragonal

Space Group ¥
Space Group Symbol

Space Group Mumber

Aspect Symbol

Superspace Group Symbol

Contains Fragments
Contains Phrase
Exactly

Mot
Help

Crysta

% Environment
[] Ambient
-ambient)

-ambient)

(] cCen

| Data

Primary
Alternate
[ peleted

Filters based on the
international space group
numbers (1-230).

Filters based on the
aspect symbol
according to
nomenclature
defined by the
author.
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Search Window
Crystal Data

‘r Subfile ¥ &% Environment -
[] Ambient Primary
Alternate

[ peleted

(I MIST (03)
[CJLPF (04)
[] Atomi dinates 1§ ystal Data (05)
[] Raw Diffraction Data pg
Periodic Table Crystal *
[] Tridinic (Anorthic) [_] Rhom
Formua tiame [ Menadinic [ Hexaganal - .
sifications D Orthorhombic I:‘ Cubic
allography [ Tetragonal

Modulated Space Group ¥

Diffraction

Yolume

Reference

Supercell/Subcel : i : Filters based on the volume of the CryStaI data.

Filters based on the lengths of the three axes of the crystal data.

Comments
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Search Window
Reduced Cell

*r Subfile v £ Environment & Status
[] Ambient Primary
mplex [] press. {Non-ambient) Alternate
[] Temp. {(Mon-ambient) [] beleted
[] Press. &Temp. (Mon-ambient) . ) [ misT (03)
" [JLrF (04
[ Atomi dinates B @ Blank [ ystal Data (05)
[] Raw Ciffraction Data 4§
Periodic Table Cryst n Cry (Symmetry d)
[ Tridinic {Anorthic) [_] Rhombohedral [] centrosymmetric
A [] Menodinic []Hexagonal [[] Men-centrosymmetric:
sifications [] ortharhombic [ cubic
lography [] Tetragonal
Modulated 5 Group ¥
Diffraction
The reduced cell is a e ST ! Volume
unique, primitive cell '
based on the three supercellfsubeell  P* B Filters based on the volume of the reduced cell.
shortest lattice Comments '

translations. :
Filters based on the lengths of the three axes of the reduced cell.
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Search Window
Author’s Cell

“r Subfile v & Environment
» | | [ Ambient Primary
[JPress. (Mon-ambient) Alternate
[J Temp. (Mon-ambient) [] Deleted

[JPress. & Temp. (Mon-ambient)

Minin e I LpF (04

@ Blank [[]1CDD Crystal Data (05)
EE —tinm Db 25 @ Low

lume data to

ey Convert Cell

I:l Manodinic = Author's "-'r.fl'ls‘tal -J'f.I'StF_'FI'I:
Lememos (] Ortharhombic Author's Lattice Centering: | Primitive
agraphy [] Tetragonal o
Lell 'ype:

Modulated Space Group ¥

Diffraction

Filters based on the volume
Reference A I : of the author’s cell.

Molecular ff.u. Volume
Comments
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Search Window
Supercell/Subcell

*r Subfie ¥ &3 Environment " Status
stom POF Set A D Ambient Primary
[] press. {Mon-ambient) Alternate
Amino Add, Peptide & Complex
" [[] Temp. {Non-ambient) [] beleted _ ]
This search uses derivative lattices (including [ Press. & Temp. (Non-ambient) - = =

superlattices and sublattices) generated from the ceptable C]LPF (04)
given primary lattices. The volume of superlattices i inates TH @B Crystal Data (05)
|Q| can be between 1 and 9 and volume of v

sublattices |X| can be changed from 1/1 to 1/9. - (
Derivative matrices are generated based on the (Anorthic) [ ] Rhombohedral | [ ] Centrosy
selected volumes. Multiplying derivative matrices by [ [] Hexagonal [] Nan-centro
the primary lattices gives derivative lattices, which  FeEEE—ETTee

are then transformed to reduced lattices for nal
searching.

Supercell
Volume Ratio: |1

Y Subes
Comments O Subcell
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Search Window
Modulated

*r Subfile ¥ i« Environment v s Quality Mark
om POF Set D Ambient
|:| Press. (Mon-ambient)

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.

[] Temp. (Non-ambient)
[ Press. &Temp. {(Mon-ambient)

ystal Data (05)
& Antimicrobial
Periodic Table Modulated Dimension
(]3+1d [J3+2d []3+3d

Formula/Mame X k
B 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
lography subsystem.
Modulated
Diffraction
Physical Properties
Reference

Comments
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Search Window
Diffraction

*r Subfiz ¥ 5% Enwironment v Status Quality Mark
stom POF Set [] ambient
[ Press. (Mon-ambient) Alternate
id, Peptide
laterial [JTemp. (Mon-ambient) [] peleted
[JPress. &Temp. (Non-ambient) . . [ misT (03)
[JLpF (o4
(] Aton [] 1C0D Crystal Data (05)
Pesticide & Antimicrobial []Raw Diffraction Data &4
Filter n
ters Pased 0 Periodic Table Radiatic
the ratio of the - :
. . Strong Line
intensity of the Formula/Mame
strongest line of Classifications
the pgttern to the Classifications  [/]p1 [/]D2 fALL (L2 (L3
; ; Crystallography Reported Inter .
intensity of the ' : o I Filters based on the
li f [ Integrated Intensities [ | Peak Intensities .
strongest line o Modulated SS/FOM. The figure
corundumina —— I/I-corundum ¥ of merit generally
50/50 weight used is that
mixture. Physical Properties reported by Smith &
Reference Snyder, which
Smith-Snyder Figure of Merit ¥ indicates the
Comments =
completeness &
Temperature of Data Collection () accuracy of
measured
interplanar
spacings.
| i Reset Tab Reset Al Help Mumeric Input ¥ Global Operator ¥
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Filters based on
the measured,
calculated or
structural density
of the material.
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“r Subfile w

Marcotic
& Antimicrobial

Periodic Table Melting Poin
Formula/Mame
Classifications
Crystallography

Modulated

Diffraction

| Properties
Reference

Comments

(] Property Sheet [£]

Reset Tab Reset All

Search Window
Physical Properties

£ Environment
[ ] Ambient )
[ ] Press. {Mon-ambient) Alternate

] Temp. (Mon-ambient) [] beleted
(] Press. & Temp. (Mon-ambient)

Minima
(] Atomic Coordinates T @ EBlank
(] Raw Diffraction Data 5§

Mumeric Input ¥ Operator ¥

Kehvir

Celsius (°C)

Fahrenheit (*F)

Mot

Filters based on the
melting point.
Specify degrees
Celsius, Kelvin or
Fahrenheit by
selecting from the
drop down menu.
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Search Window
References

% Search |.:_. ||E_| |f

Refine your search by selecting filters
etide 5 Conplen mEEEELESE based upon the journal references of
eria emp. (Mon-ambient .

e ' a material.

“r Subfile v =4 Environmer

&2, Custom PDF Set | | ] Ambient

Select filters by , (article
title), (author name),

, (journal
coden), , and
(publication year).

Antimicrobial
Periodic Table
FormulaMame
Classifications
Crystallography
Modulated

Diffraction

Publication ¥ Journal/Patent

CODEN

Physical Properties

Reference Volume ¥

Contains Fragments

Comments B )
Contains Phrase

Exacthy

Mot
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earch Window
Comments

°y Subfle ¥ &% Environment | tus
| | [ Ambient Primary

[] Press. (Mon-ambient) Alternate CsD (01)
[] Temp. {(Mon-ambient) [] Deleted

Jon-ambient)

rstal Data (05)
Jiffraction Data @55

Filter based on the text contained in comments.

FormulaMame
Classifications es
Crystallography

Modulated

Diffraction

) ) Calculated Pattern Original Remarks
Physical Properties . e

Reference

Comments
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Data Mining Basics

e Select your 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.




¥ Search

Select
Elements in
Periodic Table

Forl

Alkaloid

Amino Acid, Peptide & Complex
Battery Material

Bioactive

“r Subfile
Custom PDF Set

&4 Environment
[] ambient
[[] Press. (Non-ambient)
[[] Temp. (Non-ambient)

Mo Subdass
Depressant

Marcotic

Pesticide & Antimicrobial

[] Atomic Coordinates T
[[] Raw Diffraction Data &

1B VB VB VIB  VIIB

(®) Boolean Search () Yes/Mo/Maybe Search

Classifications

Crystallography

Modulated

Pt And Cl)

Diffraction

v Status

Alternate
[] peleted

[[]Press. &Temp. (Mon-ambient)

VIIIB

@ Star
@ Good

(B e

Quality Mark i Database
[J1coo (o)

[J1cso (o1)

Indexed =

Calculated
Prototyping

Mini

@ Blank

@ Low-Predsion

IIIA

M Search
7 subfile v
42, Custom PDF Set
Alkaloid
Amino Acid, Peptide & Complex
Battery Material
=I-Bioactive
No Subdass
Depressant
Narcotic
Pesticide & Antimicrobial

Crystal System
[ Tridinic (Anorthic) [] Rhombohedral
[] Menadinic
[] Ortherhombic
[] Tetragonal

Periodic Table

Formula/Mame
[ Hexagonal

[ Cubic

Classifications

v Status
Primary
Alternate
[ peleted

&3 Environment
[] Ambient

[[] Press. (Mon-ambient)

Quality Mark
@ Star
@ Good
Indexed
Calculated
Prototyping
Minimal Acceptable
@ Blank
@ Low-Predsion

[] Temp. (Mon-ambient)
[[]Press. & Temp. (Non-ambient]

[] Atomic Coordinates 1§
[ Raw Diffraction Data &4

Crystal (Symmetry Allowed) ¥ Atomic Environment Type

(= [E =

1 Databaze
oo o) ¥ Search
[J1cso (o1)

14818
B

[ImrsT (03)
[JLPF (04)

imal Acceptable

IVA VA VIIA  VIIIA

“¥ subfile

2, Custom PDF Set

[ mIsT (03)
[JeF (09
[]1coD Crys

Batte

Il
D

B

Alkaloid
Amino Adid, Peptide & Complex

ry Material

=|-Bioactive

o Subdlass
epressant

[ Centrosymmetric 1l Space Group Symbol

|:| Mon-centrosymmetric:

Modulated

Space Gloup-

Diffraction

X

Btz
Cell
Cell
ubcell

Crysts

Reducs

Author!
Supercel| b
Comments [=

axis (B)
Physical Properties (gl
a:

Reference

Select Space

I ICDD

Tnreranosia. CaxTRE 708 D

otic

able

raphy
lted
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perties

ce

[{Pt And CI)] And [Space Group Symbol Contains Phras:

t ¥ Global Operator ¥
oosl Dperstar [Status (Primary, Alternate}]

Comi

e 'P4fmmm’] A

Selected filters

ments

ficide: & Antimicrobial

Formula ¥

Name ¥

Potassium Platinum Chioride
IMA Mo.

CAS Number

Number of Elements

Composition ¥ &

Reset Tab Reset Al Help

Search

[]1coD Crystal Data (05)

&3 Environment
[] Ambient

[] Atomic Coordinates T

Numeric Input ¥ Global Operator v

M Example

[E=H e
4 Database
[J1cop (oo)
[ 11D (01)

v Status
Primary

Quality Mark
@ Star
@ Good

NIST (03)
LPF (04)

@ Blank [C]1cDD Crystal Data (05)

@ Low-Predision

[(Pt And CIJ] And [Any Mame Contains Fragments 'Potassium’ And ‘Platinum’
And 'Chloride’] And [Space Group Symbol Contains Phrase 'P4fmmm’] And

highlighted in red
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Choose fields to be Sea rCh Res u Its

displayed in results

sota S€arch Results

Bpfassium Platinum Chioride

L

Ll
Ll

n Platinum Chicride
04-007-2737 2 S K., Pt Cl, o n Platinum Chioride
04-007-5356 K, Pt Cl, o n Platinum Chicride
04-007-7303 [ K4 Pt Cl, o n Platinum Chioride
n Platinum Chicride

Ll | Ll
Lol | Lad

(Y]
]

L
L
) R ) g g g——

n Platinum Chioride F
n Platinum Chioride Cyanid... 4.412210

—

[(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]]

Search Filters

Double-click on a PDF number to view the
entire PDF Card
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| Preferences Module

O pe nt h e [¥| Preferen e
Pre fe rences & General #4 Diffraction Pattern {04 Sleve+ Ad d d ata f ie | d s to
Module to Set v |My Defaits selected list

Available Fields Selected Fields
[ ICDD Filters
|| FormulaMame

select which
data fields you
would like to

Compound Mame

] o O g Oy O oy Oy O Y

: ||:3'i1£|'l'al:til:lr| D1{A)
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PDF Data Card
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PDF Data Card Features
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Thank you for viig 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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