Sleve Introduction

Sleve is a Plug-In module to the DDView software which is
integrated in the PDF-2 products. Sleve is licensed separately at
an additional cost. Sleve will activate for a free 30-day trial
period or until the product is registered. A license for Sleve may
be purchased along with a PDF-2 license or following the free 30-
day trial period.

Sleve accepts user data and searches the ICDD reference
database PDF-2 for comparison. There are several hundred
thousand entries for the PDF-2 database. Therefore, various
methods, especially the newly implemented weighted GOM
methods, and criteria are used to ensure efficient searches to
obtained the accurate matches.

The matched results depend on the criteria and methods
specified. This tutorial demonstrates the available methods and
the operational procedure of Sleve.



Sleve Purpose

Sleve will identify patterns of various X-ray powder diffraction
(XRPD) data files:

1. Single phase XRPD patterns
2. Multi-phase XRPD patterns
3. Data file containing only XRPD peaks (*.xml)
4. Raw instrumental and/or converted data file formats:
CIF (*.cif)
X-Y (*.xrd)
GSAS (*.gsas, *.gss, *.gsa, *.raw, *.dat)
Bruker (*.uxd)
MDI (*.mdi)
PANalytical (*.xrdml, *.udf)
Scintag (*.ard)
Sietronics (*.cpi)

ICDD text (*.csv, *.prn, *.pd3)



Sleve Methods

There are different search methods and match criteria used to get
accurate results. They include:

Hanawalt with the option of 3 rotations — This uses the strongest
line of for search. The rotation involves up to 3 strongest lines

Fink with the option of 8 rotations — This uses the longest of the 8
strongest lines for search. The rotation involves up to 8 strongest
lines.

Eight largest d-spacings with the option of 8 rotations — This new
method uses the largest of 8 longest lines for search.

Search window and Match window are options for user to specify
the error margin.

New Weighted GOM, and Pattern GOM are quantities used to rank
the matched reference patterns.

New data file import processing options — Manually add/delete
points or using Cubic Spline function for background subtraction;
Adding diffraction peaks; Striping Ka2 peaks.



Sleve Search/Match Procedure
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Specify options
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Sleve User Data

Frequently Used Icons
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1. New Session: 2. Open Session: '
Manually Peak files

input peaks

(or Copy/Past)

I New Session
Lines (1 & Import Session q FromDdList. Cerl#

From Current Directory...  Ceri#0
o FromUser Directory., ~ Cr¥0
From Examples Directory.. CtrttShiftk0

Ex d ﬂ} 1| 3. Import Session:
Raw experimental

7 From Experimental Data..
DiFromLegacy POF4..  CShige

digitized data files
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Sleve Miscellaneous Options

Frequently Used Icons

Blolss @R @& >
1 2 3 4 5 6 7 8 9 10 11 12 13
7. Sleve Preference: Help =
" . i General| ¥ Search|  PDF Card| L Sleve; |
Methods and Criteria window- Search
H Search Method:  Hanawalt " Fink ¢ Long8 Max Rotations: m
.SearChlmatCh error margln Search Window: mu MatchWindow:mu
eWavelength specification Lowest Alowabie GON: [000 <]
. . o o . Wavelength
¢GOM limit specification | ]
eHanawalt/Fink /Long8 with Diply
. o o . W Show All Rotations Matches Fields
rOtatlon SpECIflcatlon IIiShow Pattern GOM g[?'fli‘ - A
*New option for viewing the o
“Matches Fields” in preferred order Compound e
Chemical Formula W

*New option to display/hide o -
“Pattern GOM” and “Rotations

oK | Cancel | | Reset Page | Reset All |

# 4 Aoepted | POFE | CompoundMame | IntRatio | Ink.% | 1o Time

12. Accept Phase 1 o .
Comparison between the userdata : [ wm e 156 3 s

and reference data continues after “accepting” the matched phas6e



Sleve Phases Table — Multiphase Hit List

MatC h es FI Iter ¥ Matches Filter | Filter Description

Comblne the Chemlcal phySICal {Database (LPF (04))} And {Subfile/Subclass (Mineral Related)}
crystallographic property
search results from DDView
with the d-spacings/intensity

search results. —
Phases (3)
# & | Accepted | PDF # Compound Name Int. Ratio | Int. % Ilc Time
1 -." Siicon 0.771 40 455 0.28
2 i Aluminum Cade 0.93

Three matched referenced patterns from the PDF database:

*The mixed phases contain Silicon, Aluminum Oxide, and Nickel
*Sum(intensities) of matched peaks for reference pattern #04-003-3353/
Sum (intensities) of matched peaks for unknown mixed phase = 0.771
*(0.771 /(0.771+0.21+0.943)) * 100 = 40

*I/IC: reported reference intensity ratio in PDF database

for 50/50 weight percent for [Reference Pattern]/Corundum




d-spacings/Intensities of Multi-
phases and those of reference
Patterns comparison table:

15t & 2" columns:
Experimental data.

34 & 4th columns:
First matched reference pattern
data.

5th & 6th columns:
Second matched reference
pattern data.

7th & 8t columns:
Third matched reference pattern
data

IC Sleve Lines Table - Phase Comparison

Lines (21 of 24)

Exd.. ¥| ExI| P1d(A) [PLI| P2 d(R)|P21| P3d(A)| P31

2.25215 |7

1.03963 |5

1.04543 |4 |1.046300|1 |1.045200(6

0.91587 |4




Sleve Case-1

Objective: Search for reference patterns in the PDF
database to match mixed phase peaks in a user file

& Sleve - (Untitled)

|File Edit Maiches Phases Lines Help
" New Session._. Ciri+N [7)| [0 [ [y s |
From Last Directory. .
= From User Directory...

= Onen Session

1. File => Open Session => From Eamples Directory

From Examples Directory

& Save Session... Clri+5 |

2. Select a peak file: Session_7_4_5.xml

Close

& Sleve — Session_7_4_5 xml

File Edit Matches Phases Lines Help

3. Select Matches Filter o= =z mlml L LT
“ICDD Pharmaceutical” from S—

the DDView search results e =
el /552 (ICDD (DO)) And {Subfile/Subdass (Pharmaceutical}

o Lines (16 of 27)
A’e‘(s): 4.261 ~ | A D1 Range: [4.231 - 4.3201 A Rotation: [all | Exd.. ¥ Ex I P1 d(A) P11

| Preferen

8.54 29
Search Method: Hanawal It wavelength:  [Cu Kal 1.54056A

4. Accept “Ibuprofen” , R "

Lowest Allowable GOM: [2000

continue Searching e

& Sleve - Session_7_4_5 xml

5- 2nd matched phase File Edit Matches Phases Lines Help

] ] A LN e e A SN B S ]

Matches (75 of 2,975)

B —Lactose with
highest GOM

514 o 4.313380 |3.756370 5201980 |5.141960 5410720 |524
3606 | |s I3 | |9-Methoxy —12-met... |C22 H25 N5 O |+z69140 |4251030 |8.742230 |6.397570 | |5208330 | |4.50

[{Database (ICDD (00))} And {Subfile/Subdlass (Pharmaceutical)}

¥ Matches Filter "Fl\ter Description

Select...
6 . LI nes Table . [ el A D1 Range: [4.231 - 4.201 A Rotation: [All | _|L;_:Eds..(.2:|0:?| F1 d(A) | P11I| P2 d(R) | P21
—
unknown and : I
eSS [0.15 ° Match Window: [0.15  °

matched reference e
patte rns, d -SpaCi ngS ’;... A Accepted ::7777 Compound Name .REUD t. LY U]:C . Tlme
and intensities 9

Ibuprofen 0.865 33 0.1s
p-Lactose. 1.125 &7 01s




Sleve Case-1
Interpretation of matched results

"~Matches (128 of 2,975)

GOM PDF # | QM| Status| Coo... | Compound Name | Chemical Formula D1 D2 D3 04 D5 D6 D7 D8 IIc| Rot. #

oo T w0 S 0000 o000 3310000 T2 000z 2000 2 7o izl

A = window *d/ tan(arcsin(A/ (2 *d)))
A Match: reference d-spacing <= experimental d-spacing +/- A
Red: matched lines; Black: non-matched lines; Purple: overlapped lines
Goodness of Match (GOM).
GOM (each line) = (1 - (line error/A)) * (1 - (line error /A) ) * 1000
GOM (Final Weighted) = (D1 GOM * 3) + (D2 GOM * 2) +

(D3 GOM) + (D4 GOM * 0.4) + (D5 GOM *0.4) +

(D6 GOM * 0.4) + (D7 GOM * 0.4) + (D8 GOM * 0.4)
'e e If the suspected reference pattern is not in
B0 ZFe=—. the “Matches” table, users can use the new
e option “Add PDF# “ under the “Matches”

Open PDF Card

EETWER - Open Diffraction Pattern tab to manually add a pattern to the

“Matches” table.

Graph Fields__.
v Matches Filter
Save To ICDD DDView+
= Add PDF #___

P S-Methomy-12-1 10



J, Sleve Case-2 (Auto-Dectect)

“““Objective: Find matched patterns in the PDF database with the
experimental raw data containing three phases of compounds

commonly used as XRPD experimental standards .

1. Import raw experimental data file File Edilt Matches Phases Lines Help
1 New Session__. Cirl+N 7
“TreePhases.UDF” for search/match = -~ Sassion »lm 9 ] v |
<% Import Session From DA List.__

From Experimental Data.
£ From Legacy PDF-4...

2. Data reduction - |
Background Subtraction (Automatic, Manual),

¥ Preview Experimental Data

Smoothing (Savitzky-Golay), Show Peaks, = I — ——
Add Peaks, Strip Ka2 Peaks, Plot Settings Sivow Feks. i L L
(Zero point correction)

=
=
=
=

Show Peaks (2nd derivative) 3

Help

Window Slze: [ Use Noise Limit (118.86) — =0 20 a0 a0

Lntensnyle\t:IF%J— Derivative le\t:H%J— ShOW Peaks 2nd — . : | EBAd - vos |

show eds | e | derivatives parameters = - e
. Plot Help

At the end of Data Reduction T ke )

Tick marks shown at the bottom of the plot Fle tome:f:Weedhom [ TSEUGTRAR - [ 4 [ 26 | wensty
indicate all peaks for search. Also, a peak j
table on the right side shows the total g o s sime.
number of peaks. An alternative data file s ..
import method (Advanced mode) is shown R 5 [awois. i

On the neXt Sllde) Import | Cancel ‘ Advanced Mode




Sleve Case-2

Advanced experimental data input

1. Experimental Wavelength Plot Help
(user |nput) Import Definitions Wavelength
. i || e
Delimiter
2. 2 e Format (User Input)  Whitespace (‘Specwa\:l—
& Custom st £ |
Scan rate, Scan range it 2
s e,
. & sopAngle: 120 | . 41.36 1007.20880...
3. Intensity input format (user PR s R ‘ s o,
47.32 2210.97613...
input, See next slide for all options) /e i 1867k isgo.
Ea i 56.14 1141.53677...
. . File Name: [P:\eedham!\TmoSave\Clinics07\XRD 2 workshon\ThreePhase  Start Line: |21_ :g:é ggiggﬁ
4. Starting line number for the data _ . — w5, = w5 2 @
1 1 1 1 22 716, 136, 106, 1289, 780, = 76:34 117'7.92423::
in the input file (user input) I -
g e e g e no e
.1 ) 1 )
p . ” . Plot Preview
5. Select “Preview” to view the plot
6.Select “Plot” for data reduction
(See the previous Slide)
7- Select “Import” to Start 20 25 an 35 40 46 50 FH B0 65 ?ia 75 80 85 a0 95 100 1058 110 115 120

SearCh/I\/IatCh WI Cancel | Preview |




Sleve Case-2
Intensity Import format

Input option notations

C All characters should be skipped.

c[#] Skip specified numbers (#) of characters.

n All numbers should be skipped.

t All text should be skipped.

N All numbers should be imported.

N[#] Import fixed length data (# = fixed length).

13



Sleve Case-2
Multiphase Search/Match

& sleve - (Untitled) I (=] 3

File Edit Matches Phases Lines Help

SIEEAL T R e 1. First matched phase

coM | PoF# | QM| stetus| coo... | compound Name | chemical Formuia| D1 D2 D3 Da D5 D6 D7 D8 | vk Rot 2 (Alzos) W|th h|gheSt

=

= [Aluminum Oxide A2 086000 |2.551000 |1.601500 0 0 C 3 0 04500 8 il

| A |Aluminum Oxide A2 O3 &

R Aluminum Oxide |AZ 03 1.0 GOM
s [p Siicon S 0.858700 47 2

s |p |Aluminum Oxide Az 03 10 6 ﬂ

W Matches Filter [ Filter Description

T | B[

File Edit Matches Phases Lines Help
Experiment

SearchLine(s):mﬁ DlRange:mj‘ J %‘ﬂ‘j \-j-' @|Ja| | “}‘Ez‘ 2. 2nd matChed

v

[ — Matches (374 of 104,056) .
Search Method: Hanawalt Wavelen | 6o | PoF # | o] status| coo..| compound hame] cn- p h ase (S I)
Search Window: 0.15 2 Match W N - STIneT. | Cud Fe Zn Sn2 58
Lowest Allowable GOM: |2000 s A Sicon 5 0.888700

2 /|lonSiverSufice |AgFe 52 2718500
Phases (1) c Ip Putorium Uranium | ( Pu0.5 U0S ) 02 B

... 4| Accepted Compound Name [r-:

716020 2 j
[ Matches Filter | Filter Description =
i, | [P )
= File Edit Matches Phases Lines Hel

P

Experiment

& Sl el ¢
Search Line(s): [2.03429 = | & D1 Range:’ﬁ J ‘ J ’ % N _/I \-‘d W5 ‘ | | } m
Preferences Matches (102 of 104,056)
3 3rd n,] h d Search Method: Hanawalt Wave oM Status"
" atC e Search Window: 0.15 B Mateh s o il
hase (N I) Lowest Allowsble GOM: [2000 P Uranium tetrakis(tri. 4 F1208U 1
p Phases (2) o P Neptunium tetrakis. .. 4 F12 Np 08 1
c P Magnesium Piatinu... Mg Pt3 C0.17 4
Compoundeme 1 [ G Boron Iron Neody... | Ndb Fe27 524 2515300 1 j
4 |Aluminum Oxide o
2 Siicon * [¥ Matches Filter [ Filter Description
atzbase (ICOD (00
Select... = S
Experiment Lines (21 of 25)

Comparlson Of d- o maon 18 0t Ranoe; 0282041 A Rotation: [All
SpaCIngS and IntenSItIeS [Hanawalt Wavelength: cukal 1540568 L137 T |

e mELIOUL

fo r th e I n p ut d ata an d Search Window: lois o Match Window: [0.15  © T

Lowest Allowable GOM: |2000

those of all three e )
refe re n Ce patte rnS .. Al Accepted | PDF# | Compound Name |Int. Ratio | It %| Il Time

>

1.95134 3
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S



