New Release Features



New Release Features

e The 2011 release of ICDD databases boasts an

impressive array of new features. This tutorial will
show these new features using ICDD’s own data-

mining software, which is bundled free with the
database. These features include:

— Enhanced searching
— Revamped user interfaces
— Modulated structures

— Improved Sleve+ functionality
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Results (43 of 316,291)

Search Pre&ren&%

New Search and Display Field:

(= [E[=

Structural Formula

| Compound MName SYS

PDF # /
VUSLEVIZER N H (CHZ CHZ NH2Z )2 - Cu CIZ2-0.5...

\Diethy lenetriamine copper chioride he...

»

00-019-179% [CH3OH - Cu CI2 ICopper methanol chioride
00-019-179 (C2HE(OH)2-CulCl2 ICopper dimethanol chicride
00-021-15591 (CuCI2-2({C2HE)ZNH ICopper chioride bis(diethy lamine)
00-021-1584 |Cu CIZ -4 CZ HE N HZ ICopper chioride tetrakis(ethy lamine)
00-021-1585 |Cu CI2 -2 CZ2 HE N H2 ICopper chioride bis(ethylamine)

m

00-022-0120 (CuCI2-Cd CI2 4HZ2 O

\ICadmium Copper Chioride Hydrate

00-022-0228 ((CuCIZ-BN)

ICopper Boron Chicride Nitride

00-022-0602 |[CuClZ1B0CHICCOH

\Copper Hydrogen Chioride Acetate

00-023-0853 |2CuClZ2-Cu(OH)2

Copper Chicride Hydroxide:

00-024-0353 2CuCl2-Cu(OH)Z2-2HZO

\[Copper Chicride Hydroxide Hydrate

00-024-1335 |2 Cs Cl- Cu CI2

ICesium Copper Chicride

00-025-0262 (CuCZ-ZNH4A4CI-2HZO

Bummonium Copper Chioride Hydrate

00-026-0065 |2 N H4 Cl- Cu CI2

Bummonium Copper Chioride

00-027-1608 |Cu CI2 ((C2 H5 )2 N C H2 )2

ICopper tetraethylethylene diamine chl...

00-030-1631 (CuCRZ(C12HENZOQ)2-2HZO

ICopper bis{phenanthroline N-oxide) ¢...

00-030-1647 |Cu CI2 (CIH4 N2 )2

ICopper dichloro bis(py razcle)

000341803 (CuCRR CZ1HZFO2ZN-2HZ O

ICopper chioride diethy laminopropionyl ...

00-041-1522 | C10 HB N2 O )2 Cu CIZ

Copper 22" -dipy nidyl-2-N-oxide chioride

00-044-15867 [(CTHTNE ) CuCl2 2H2C

'Copper 3-amino-5-(2-py ridyl)-1,2 4-tri...

B e e A L - R A I A I R

00044 1560N( C12 H13 N3 G2 12 Cu CIZ Copper bis(2-amincacetophenone 2-f... o
Search Description Calculations
|{S1J'ucmral Formula Contains Phrase 'Cu CI27% | Mean: Median: ESD:

Structural Formula search

Patterns with a Structural Formula containing “Cu CI2”

*Display field is PDF-4 only
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New Search: Property Sheet*

Property Sheets contains an Adobe PDF of battery material or ionic conductor information

[] Propeity Sheet - Ce Co3 - 04-004-1681

File View Document Help

H|£,:‘i,|K(Page1 ofz 2

Hydrogenation-dehydrogenation properties of IMC
P-C-T isotherms for CeCos-H; system i

Parent Compound:

Chemical name: Cerium Cobalt

Chemical formula: CeCos

Crystal structure: R-3m, a=4.955, ¢=24.75[1]

Powder Pattern: 00-020-0263; 01-074-8422; 04-001-35
1595; 04-004-05%54; 04-004-1370; 04-004-1433; 04-00¢
008-5852; 04-012-7500.

Hydride:

Chemical name: Cerium Cobalt Hydride

Chemical formula: CeCoyH,

Crystal structure: R-3m, a= 4.929; ¢=32.58 [2]

Powder Pattern: -

m

Alloy was obtained from pure metals by elect
atmosphere with sequential quenching for 240 h ¢
investigation of the interaction of compounds with hyc
apparatus under a pressure of hydrogen to 2000 —
isotherms of hydrogen for the investigated compound
50°C and —70°C and under pressure to 2000 atm. are |

Analyses of the absorption-desorption isotherms
high pressure shows that over the whole interval o
absorption of hydrogen at room temperatures. There w
of the hydride phase from CeCoiHys to CeCosHg, wi
40 to 1730 atm. at this temperature. Desorption of hy
up to 70 atm. leads to the formation of a hydride
CeCosHys.

Absorption of hydrogen at low temperature (—70°C)

leads to the formation of a hvdride with the comr ™
] | [T} | 3

o[ |

Cross-Ref PDF #'s (10)

00-020-0253 (Primary)

+ 04-001-3508 (Alternate)
 04-002-9552 (Alternate)
¥ 04-003-1555 (Alternate)
+ 04-004-0584 (Alternate)
¥ 04-004-1370 (Alternate)
7 04-004-1433 (Alternate)
7 04-005-4941 (Alternate)
+ 04-008-5852 (Alternate)
+ 04-012-7500 (Primary)

[] Property Sheet - Ce Co3 - 04-004-1681

File View Document Help

= | @& | K€ € Page |2 of 2

P, at
2000 ¢
1500
| =0 D3 orption 20C
1000 - —e— Absorption 20C
[ —— Absorpton (-70C)
=—tr— e 3 orpbon {-70C)
500
ol
4 5 6 7

HAMC
rption-desorption isotherms of hydrogen in the CeCos-H;[3]

en R.H.., Buschow K.H.J. Journal of the Less-Common Met:
198,

f A, Burnasheva V.V., Semenenko K.N., Fadeeva N.V., Sol
| Journal of Hydrogen Energy. Oxford, 7(12) (1982) 957-96
ov S.A., Klyamkin S.N., Verbetsky V.N. Journal of
330-332 (2002) 574-578.

] | n | 3

m

(o[ |

Cross-Ref PDF #'s (10)

00-020-0253 (Primary)

+ 04-001-3508 (Alternate)
 04-002-9552 (Alternate)
¥ 04-003-1595 (Alternate)
+ 04-004-0584 (Alternate)
¥ 04-004-1370 (Alternate)
¥ 04-004-1433 (Alternate)
¥ 04-005-4341 (Alternate)
+ 04-008-5852 (Alternate)
+ 04-012-7500 (Primary)

First page of Property Sheet for Cerium Cobalt

Second page of Property Sheet for Cerium Cobalt

*PDF-4 only
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Many of the fields in the database contain Greek letters. A new Greek letter button has been added,
allowing the user to conveniently insert Greek letters for searching.

" Results - {Compound Name Contains Wo... = | =] ER

File Edit Fields Results Indexing

=¥ Searc
Glabal O

atabase Fiters | Periodic Table | Elements l{?_ll o . ‘ \ 'ﬁ
MNames | References | Structures I_Miscellanecus J E =
Results (4 of 315,291)
Compound Mame 72 ) .
[F] Mot Contains Words | pa—— Search Preference Set: _ICDD Defaults \
a W oM Chemical Formula Compound Name D1 D2 D3 S5
Commen MName
= - 1= B 00-002-0205 (] CITH3EC OO Na g-5Sodium stearate 4600000 (4010000 |3.670000 |X
[CINet | Contains Words E 00-002-0213 |0 C16 Ha1 Na 02 a-Sodium palmitate 4550000 |3.650000 |4.020000 |X
Mineral Name ¥ 00-003-0164 [O C18 H35 Na 02 a-Sodium stearate 4610000 [4.030000 |3.540000 |O
) § g 00-003-0166 || C18 H35 Na 02 a-Sodium stearate 4600000 |4.000000 |3.670000 |O
[[] Mot | Contains Words | E c
All Names 4
[[] Mot |Contains Words | E n
: : ]
Zeolite Classification Mineral Clz |
ABW - Li-A(BW) [H-AEN - A 3 (Group)
ACO - ACP-1 up)
AET - AIPO4-18 A oup)
AEL - AIPO4-11 i
AEN - AIPO-EN3 rgroup)
AET - AIPO4-8 Y Group)
AFG - Afghanite £ amily)
AFT - APO4-5 g pergroup
AFMN - AlPO-14 ergroup)
AFO - AIPO4-41 T roup)
AFR - SAPO-40 pup)
AFS -MAPSO-45 © )]
AFT - AlPO4-52 sUpergro
AFX - SAPO-56 € Supergron
AFY - CoAPO-50 T [oup)
AHT - AlPO4H2 wp)
ANA - Analdme [H-ARG - A g wpergroL
APC - APO4-C ar— @ —=
< | LLIJ Flease selec X
w Search Description Calculations
Show Results [: w |Page |{Compound Mame Contains Words "o-sodium'} Mean: Median: ESD:

Popup list for inserting Greek letters Results for the Compound Names containing “a-sodium”
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This new search option provides the user with a simpler way of mining the database
for their search elements. For this search, an element can have one of three states.

b o ==

Global Operator Mumeric Input Help

| Subfiles/Database Filters| Periodic Table | Elements I Mames I References I Structures I Miscellaneousl

1A A e VB VB | VIB | VIIB viie 1B 1B HA | IVA VA VIA || VIIA || VIIIA
. .
) 1 Boolean | Yes/Mo/Maybe 2
1.008 ¥es (H) Mo (All other elements) Maybe (C, N, O) 4,002

5 6 7 3 9 10
B c N 0] F || Ne

10.811]| 12.01 || 14.007 || 15.999 || 18.988 || 20.180
13 14 157 |18 17 18

Set Unselected to ‘Mo’ Al Si F S Cl Ar
26982 || 26.086|| 30.974 || 32.085|| 35.453 || 39.948
2 23 24 25 26 2F 28 patl 30 36
Ti Vv Cr{|Mni|| Fe || Co |l Ni | Cul| Zn Kr
B 47.867 || 50.941 || 51.996|| 54.938 || 55.845 || 58.993 || 58.593 || 63.548 || 65.408 83.798
40 41 42 43 44 45 46 A7 43 54
Zr [ Nb || Mo | Tc | Ru | Rh || Pd || Ag || Cd Xe
91.2241192.906|] 2594 28] 101.07 [|102.904| 108.42 'ID?.BBq 112.41 131.253
T2 73 ri:l a0 a6
Hf | Ta Au || Hg Rn
178.459||180 948 198.967]| 200.58 [222)

e 59
Ce || Pr

140.116{|140. 808

o0 91
Th || Pa

(232 038 [231.034

65 ||es  ||6T7 [[68
Th || Dy | Ho || Er || Tm || Yb || Lu “

158.825| 162.5 || 164.93 ||167.255 |165.834| 173.04|174.867

97 593 99 100 101 102 103
Bk || Cf | Es || Fm | Md || No || Lr
1247] || 12511 || 12521 || 2571 || 12581 || 12591 || 1262

[¥] Show Results ’ [7] undock Page ] [ Reset Page ] [ Reset Al

Periodic table search with new “Yes/No/Maybe” element option
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New Search Subfiles

 Thermoelectric Material
 Modulated Structure

e Alkaloids*

* Amino Acids, Peptides & Complexes™
* Bioactivity*

e (Carbohydrate*

 Merck*

* Nucleosides & Nucleotides™
 Porphyrins*

e Steroids*

 Terpenes*

*Subfile previously only available in PDF-4/Organics



Jmol — 3D Structure Viewer*

We have upgraded the 3D structure viewer to use Jmol, a fast and powerful
open-source structure viewer. Some of Jmol’s features include:

Dot surface, van der Waals surface, and molecular surface
* Displaying individual symmetry operators
e 3D stereographic viewing

1 3D Structure - Mn Sn2 - 04-001-0928 o [-E- (=

3D structure for Manganese Tin with a dot surface overlay 3D structure for Potassium Lanthanum Phosphorus Selenide
showing the a-glide plane symmetry operation

*PDF-4 only
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New Simulated Profile Preferences*

We have merged the Experimental Pattern Preferences, Calculated Pattern
Preferences, and Range Preferences into a unified Simulated Profile Preferences.

Additionally, we have enabled the Crystallite Size profile function for experimental
entries (previously only available for calculated entries).

Help

General | 3N Search PDF Card Zf”( mulatedProﬁIe Electron | [@] Ring Pattern | (i Sleve+

Radiation
@ X-ray Diffraction
Type: | Kol+2 | Anode: |Cu ~ | Wavelength: |1.54056E (66.67%), 1.544394 (33.33%)

Meutron Diffraction (Requires Atomic Coordinates) Electron Diffraction

Wavelength: |1.54055 |& Energy

Geometry (Calculated Patterns Only)
@ Bragg-Brentano: |Fixed Slit - Polarization Fraction: (0.0 Sample Thickness: (0.1 mm

Debye Scherrer

Prafile

Pseudo-Voigt U |0.002717 V2 |-0.00076 W: |0.003636 A 0.8

Significance Limit: |0.01

Range
Step Width: 0.02 = (To properly simulate synchrotron data, this value should be 0,005 or less.)
Start 28 Stop 26
@ Longest Line Minus: | 10.0 e @) Shortest Line Plus: |10.0

Fixed Value: 2.0 e Fixed Value: 150.0

Reset Page | | Reset all

- New Simulated Profile Preferences form
*PDF-4 only
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The PDF Card now supports modulated structures, which are structures that are described using
more than just three-dimensional space. The new fields include:

e Additional Miller indices (h, k, I) with modulated dimensions

e Modulated vector descriptions

e Symmetry operators*
e Atomic coordinates*®

PDF Card - Bi0.06 5r3.655 Cal.911 Cu.623 016.435 - 00-061-1424
File Edit d-Spacings Tools Window Help

2% Rr»PxEHOEAE

fo[E- =

d-Spacings
e | EFixed sit Intensity 1.000
CuKal 1,540568 - = @) T e T e
~ 750
Ale¥ 100117 [8.10140 10123 -
13.6526 |6.45056 200 (0|2|0|0 = =
: o
Stick Patterns 155596 |5.60034 126 |2 |0]0]|0 5 e
Fixed Slit Intensity 16,6736 |5.31259 11]1]=2 5
1ol 2 | = 250
[] Variable Slit Intensity 19.1536 |4.62996 3 _10/0) 2|2
Intearated Infengt 207565 |4.27588 148 (22|00
[ Integrated Intensity 222704 |3.98851 5 1]3]z2]3 o Al
Diffraction Patterns 223394 [3.88203 M |2(2[1] ; e s = s e
Simulated Profile 235954 376720 29 o2 2|-2 -8
246843 |3.60366 3 3[1|2]3
Raw Diffraction Data (PD3) | |24 7704 |350134 & zlolz]= - |— D0-D61-1424 (Fixed Slit Intensity) — 00-061-1424 (Calculated)
| PDF I Experimental | Physical I Crystal I Optical| Structure | Miscellaneous I References | Commenm|
TDF Type: :U v: Crigin: Crystal (Symmetry Allowed): |Centrosy mmetric
SG Symmetry Operators {32) Atomic Coordinates (7)
Seq 51 52 53 54 5 565 Fourier coefficents describing the modulation of the coordinates can be found in the CIF.
1 w1l w2 3 x4 - Atom | Mum X ¥ z SOF IDP
2 -x1 u2 x34+12 x4 | =l jeu |1 0.25 0.5 0.25 1 0.0162(4) -
3 %1 X2 %3 x4+1/2 |” ca |2 ] 0.38007(8) (0.25 0.321(13) |0.0081(3) i
4 -x1 %2 -%3 -u B
5 1 %2 X34+1/2 [x4+1/2 Anisotropic Thermal Displacement Parameters (7)
6 x1 2 3412 |-x4 Atom | Mum | ADP11 ADP22 ADP33 ADP12 ADP13 ADP23
7 | x2 X3 w12 Cu |1 [0.01054(4) |0.0154(5) |0.0277(3) |0 0 ~
8 | x2 H3+L2 | u4+1/2 Ca |2 |0.0185(5) |0.0188(5) [0.0171(7) |0 0 =
9 x1 X2+1/2 |x341f2 |x4+1f2 _| [sr |5 Jo.0185(5) |0.0188(5) [0.0171(7) |0 0 I
0 -x1 ¥2+107 |%3 x4+1{2

PDF card for modulated structure Bismuth Strontium Calcium Copper Oxide

*PDF-4 only



150
9001 2003

' mmmuunm

&) 1CDD:

INTERNATIONAL CENTRE 08 DIFRACTION l)m

The processing of experimental data into Sleve+ has been streamlined with a new wizard interface. This
wizard interface will logically walk the user through the following processes:

Process Experimental Data Wizard

e Removing the background (automatic or manual)

Smoothing the data

e  Stripping the Ka2 peaks

e Finding the peaks (automatic or manual)
: x
LETY
Plots Help
Wavelength
CuKal 1540564 - A
7] Show Peaks (2nd Derivative Algorithm S
¢ 9 ) Peaks (54)
5,250 4
+ .
5,000 :E'm: FiadaRors S Intensitylmit: | 115 28 Intensity
4750 S:UDKJJZ > = 23.06 450.6 -
P Derivative Limit: 1
4,500 - = 25.56 3333.9
Show Peaks (Automatic) . .
4250 Window Size: |7« 28.42 5323.3
4,000 o i 31.64 771.9
3750 Use Noise Limit (219.61) 9.0 1926
3,500 35.14 4336.0 =
3250 Undo  |i AcceptPeaks || Skip > 37.76 2047.9
3.000 | 33,98 795.5
2750 40,0 602.9
£ 25500 42.5 474.1
E 2240 43.34 52429
2,000 44.43 3935.0
1,750 46.5 195.2
1,500 47.14 552.7
1.250 47.28 27317
1.000 50,3 253.7
750 51,52 858.8
500 L\ ‘ 51,82 1244,7
260 ‘ J “ | LJ | uu u iw b‘M 52.54 2239.5
o Abludlnnd b U L....J.J RLW LW W uu' 56.1 1570.4
250 L e e e N e M | N v | R B e NI | e e R s Il | [ 56.26 129.8
57.45 4492.5
20 25 30 35 40 45 a0 85 80 [a) 70 78 80 85 a0 a5 100 105 110 115 120 57.82 137.6 i
28
Manual Peak Selection
Add Remove @ Off Search Advanced Mode

Process Experimental Data Wizard showing the peak search
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Phases Summation Plot*
Sleve+ now allows the user to view a simulation of multiple phases as a single,

summed plot. This summation plot will better help the user in visually matching
their experimental data to the summation of currently found phases.

r

L4 Sleve+ - ThreeCompounds_25ingle_element.xml

File Edit Matches Phases Lines Help

Matches (3,092 of 316,291)

¥ |2

[=[E =

-

GOM POF # o] Status | Coords Compound Mame Chemical Formula D1 D2 D3 D4 D5
RIT | P Calcium Magnesium MNickel { Cal.b MgD.5 ) Ni2 2126650 |2.035180 |(4.070320 -
3T | P + Calcium Magnesium Nickel Cal.5 Mgl.5 Ni2 2.128650 |(2.03 4.070320
1|1 A Mickel 245230
5 | Ly + Mickel Mi 062830 [0.80369C
| A + Nickel Mi 1.062830  |0.50869C
| A + Nickel Mi 082830  [0.80369C
| Ly + Nickel i 1.0625830 |0.30369( ~
F] T 3
[ Matches Filter  Filter Description
°r Select...
Experiment
r . E Diffraction Patterns | Lines (38 of 54)
Search Line(s): [2.03516 = A D1Range: [2.029 - 2,042 E Rotation: Al
Freferences 750 I
Search Method: Hanawalt Wavelength:  |Cu Kol 1.540564 o
Search Windaow: 0.15 2 Match Window: 0,15 = 250
=
Lowest Allowable GOM: | 2000 Weight d-Spacings B gl L
['E)
Phases (3) = 250 | |
| # | @ PDF # Compound Name IRatio | I% IjIc 500 | | |
1 30 |Aluminum Ondde 26 o
2| Silicon 17 |38 458 ’ =
3 Nickel o71e |27 744 920 925 930 935 940 945 950 955 980
26 4
4 [ 3

Sleve+ form showing the summation plot (in black) at the lower right-hand side

*PDF-4 only
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A new similarity index, called the “Normalized R-index”, has been developed for increased accuracy of
full-pattern matching. This “Normalized R-index” is based on the R-index (Karfunkel et al. [1]) and

New Similarity Index - “Normalized R-index”*

has been modified by Dr. John Faber for use in Release 2011.

It Sleve+ - 04-004-2852 (Calculated) .ol
File Edit Matches Phases Lines Help

BUSR S| E@ N

Matches (3,393 of 315,291)

@ X|Q

oo ==

Maormalized R-index GOM PDF #

Chemical Farmula

D1 D2 D3

[ Matches Filter  Filter Description

7 Select...
!

Experiment \
SearchLine(s): |2.55098  ~ A o
Preferences

Search Method: Hanawalt

Search Window: 0.15 9 \?

Lowest Allowable GOM: | 2000

Phases (1)

012 7545 5 A Aluminum Chide 67C
0.13 7401 04 : : : ' : - D
0.13 7401 0 Preferences @ —
0.14 7492 4 [Help 72C
015 7407 1 7c
047 7000 24 Simulated Profile | Electron | Ring Pattern i Sleve+ Taer
= > = General &M search o

Open forms in new window

Similarity Index: INnrmaIized R-ndex v:

MNormalized R-index
Integral Index

l Reset Page ” Reset Al

Weight d-Spacings

| #|w PDF # Compound MName IRatio | I%

-5478 |Aluminum Oxide

600
500
400
300
200
100
[u]
-100

Intensity

[ T L N YO T A R

20

50 60 VO

20 90 100 110 120 130 140 150 160

[1] Karfunkel, H.R., Rohde, B., Leusen, F.J.J., Gganitz, R.J. & Rihs, G. (1993). J. Comput. Chem.

14, 1125.

*PDF-4 only



Flexible Lines Table

The Sleve+ Lines table now has the option of showing either
the 20 values (new) or the d-Spacing values.

r a

L4 Sleve+ - ThreeCompounds_25ingle_element.xml = |-E- e
File Edit Matches Phases Lines Help
— o 2 ; P - (
BUSES AE SN @R Q
Matches (3,092 of 316,291)
Status | Coords Compound Mame Chemical Formula D5
| P Calcium Magnesium Nickel { Cal.b MgD.5 ) Ni2 35 0 24522
| P Calcium Magnesium Nickel Cal.5 Mgl.5 Ni2
| A Nickel Mi 0.50369C
| Ly + Mickel Mi 0.80369C
| A + Nickel Mi (0.80869(
| A + Nickel Mi 0.50369C
| Ly + Nickel i 0.80369 ~
F] T 3
[ Matches Filter  Filter Description
°r Select...
Experiment ) ( 54
: . Diffraction Patte Lines {39 of 54
Search Linefs): | 2.03516  |& D1Range: |2.029 - 2,042 R Rotation: |All E Hraction Fatierns
Preferences Ex28 4| ExI P126 P1I p226 P21 P3 28 P31
Search Method: Hanawalt Wavelength: | Cu Kol 1.540564 -
Search Windaow: 0.15 2 Match Window: 0,15 = r;» E
Lowest Allowable GOM: | 2000 Weight d-Spacdings 31.64 15
34.0 5
Phases (3) "
| # | @ POF # Compound Name [Ratio | 1% Ific 3
1 30 [Aluminum Onxide 38.98 15
2| Silicon 17 |38 458 40.0 11
3 Calcium Magnesium Nickel 0.71 27 526 B
K -
1 N 1 P

Sleve+ form showing the 28 values in the Lines table
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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


http://www.icdd.com/

