Combine Searches

Save Time with
the History Form



The History Form
What?

For a given session, a list of past
searches is automatically saved each
time a search is run. This list can be
found in the History form.

More complex searches, not possible
by running Search alone, can be
obtained by combining past searches
in the History form.



The History Form
Why?

By selecting various criteria to develop a
simple or complex search, you can
search the entire database or limit the
data examined.

By saving this information, alternative
searches can be compared for precision
and efficiency.



Advanced Searches
How?

A Criteria History or “History” form is
provided to record and display the
selected criteria. Each criteria listed is
followed by the number of matches.

You have the option of viewing the
Search Result, examining a specific PDF
entry, further refining your search
parameters, or saving the Criteria

History in a file for retrieval at another
time.



The Data Mining Process

=




Illustrative Example
A bottle is labeled NaNO3. Is it?

: .

You obtain an X-ray diffractogram at 4

degrees 26 per minute and read rough 206’s
and I's

You convert the 20’s into d-spacings
(Angstroms), using Bragg’s Law. (A = 1.54056,
K o Copper)

'

Use History to find compounds in the
database which match your experiment.




To use History, we first must have a Search in
RAM. Go to Tools >> Search>> Miscellaneous tab
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Your strongest line is 3.04A. Enter this into the textbox (1), and specify
plus or minus .08A (2). Then click Search (3) and the Results will appear,
showing all phases in the database with any of the 3 strongest lines in the
range of 3.04 - .08 to 3.04 + .08 (4). We now have this search in RAM, so
History knows about it. We can now Reset the Page and do another
Search (5). The Reset Page button does not remove this search from RAM

or History. It only clears the Search Window.
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Your second strongest line is 2.309A. Enter this into the textbox (1),
and specify plus or minus .08A (2). Then click Search (3) and the Results

will appear, showing all phases in the database with any of the 3

strongest lines in the range of 2.309 - .08 to 2.309 + .08. (4). Now that
we have this search in RAM, History has it in its list. We can click on the

Reset Page button and do another search (5).
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00-001-0671 |O Cs Rb CI2 Cesium Rubidium Chioride
00-001-0674 |B N H4 Ci Ammonium Chioride
00-001-0700 || KCN Potassium Cyanide
00-001-0767 || H3B QO3 Boron Hydrogen Oxide
00-001-0781 |O Mg (H2P O4)2 Magnesium Hydrogen Phosphate
00-001-0788 (O Zn C N2 Zinc Cyanamide
4 [y m ‘\ r
Search Description Calculations
{Strong Line = 2.309(.08)A} : e :
And {Not Status (Deleted)} Mean: Median: ESD:




o
QUALITY ASSURD COVPANY - - - . d(ﬁ) Int
’ \E=/ < Your third strongest line is 1.895A. Enter this into the textbox (1) and
I@DD1 specify plus or minus .08A (2). Then click on the Search button (3) 3.88 10
" INTERRATIONAL CENTRE 308 DIFFRACTION DaTa o . . .
and the results will appear, showing all phases in the database with 3.04 100
any of the 3 strongest lines in the range of 1.895 - .08A to 1.895 +
. . 2.797 20
77 PDF-4+ 2012 .08A. (4). Click on the Reset Page button and we will do one more
e Edit Tools Window Help | Search (5). 2>% 1 10
=\ O Op [P |G
s DAYV & ® 2309 | 20
= @ ' ine = 1895(08)A... 2.122 15
= | BBt el RO deangsHelpmsl 1 945 5
Hures | Miscellaneous A l \ \ |
_ g 2> 29 1.895 20
Strong Line @ @ Results (39,660 of 328,660)
25U s o r
- , 1.881 10
[] Not |1.895 A ESD: .08 A b Search Preference Set: | ICDD Defaults 1.650 10
o ' D3 : :
PDF # QM Chemical Formula
00-001-0453 [8) CHCaNsOP 1.629 5
I/1-corundum (I/Ic)
00-001-0482 || CaSiF6 Calcium Siicon Fluoride
00-001-0538 || Sb2 S3 Antimony Sulfide
[ Not | ESD: 00-001-0593 |O Zn(103)2 Zinc lodate
00-001-0601 (I Mn F2 Manganese Fluoride
R-Facto 00-001-0674 |B N H4 Ci Ammonium Chioride
e 00-001-0691 |O Cr-B-O Chromium Borate
@ °F [7] Not ESD: 00-001-0700 || KCN Potassium Cyanide
00-001-0719 |O 3(Sr,K2)Cr04-2H20 |Strontium Potassium Chromium
Organic Functional Group 00-001-0728 (O SbAs O4 Antimony Arsenate
[] Not |>4_Hetero_atoms_in_ring(s) » | @) And 00-001-0746 |B BaO Barium Oxide
>5_fused_rings = 00-001-0758 || (Sb,As )203 Antimony Arsenic Cxide
>8_membered_ring o 00-001-0768 || Hg2 Ci2 Mercury Chioride
1_Hetero_atom_in_ring(s) ! 00-001-0840 | Na N O3 Sodium Nitrate
e b e S 00-001-0862 [0 4Te02-N205-15H20 |Telurium Oxide Nitrate Hydrate
Has PD3 Pattern Has Property Sheet 00-001-0879 || KAIB(OH)6(S04)2 Potassium Aluminum Hydroxide
[ Yes []No [T Yes []No 1 | IR '
@ @ Search Description Calculations
{StrongLine = 1.895(.08)A} | .. . Median: ESD:
o Search | [¥] Show Resull:[ [7] Undock Page ] [ Reset Page ] [ Reset Al ] And {Not Status (Deleted)}




o
) S Your longest line is 3.88A. Enter this into the Long Line textbox. (1) All d(A) Int
A I@fDD? our other lines were entered into the Strong Line textbox. Specify plus 3 .88 10
. | Ld \ WU . . .
s Civis o Dacios D or minus .08A (2). Then click on the Search button (3). The Results will 3 04 100
appear showing all phases in the database with any of the 3 longest .
— _ lines in the range of 3.88 - .08A to 3.88 + .08A (4). We now have four 2.797 20
1 PDF-4+ 2012 searches stored in RAM, which are ready to be used by History. 2 536 10
Eile' Edit "Tools' Window Help
: D Op [P | 2.309 20
AEIE ®
@ Search € Results - {Long Line = 3.88(08)A} 2.122 15
Global Operator Numeric Input Help | FEile Edit Field?ZResuIts Indexing Help 1.945 5
Subfiles/Database Filters | Periodic Table | Elements | Names | References St:ructuresr.?"’i.s~ V. TR 2\
|kl ' | enin | Aages | ' e |E 2 2 1.895 20
g e ® @ Results (33,796 of 328,660) 1.881 10
L1 , .
7] Not |3.88 A Esp: |.08 A B Search Preference Set: | ICDD Defaults 1.650 10
L3 PDF # QM Chemical Formula 1629 3
Density 00-001-0181 [[8) Fe(H2P02)3 Iron Hyd_—*
00-001-0183 |O ZnHPO3 Zinc Hydrogen Phosphite
Dmeas 00-001-0202 |O FeF3-3H2O Iron Fluoride Hydrate
] Not gfcm? ESD: gfcm? plelis 00-001-0222 |0 NaBO3-2H20 Sodium Borate Hydrate
Dstruc 00-001-0268 |1 K20s04-2H20 Potassium Osmium Oxide Hydrate
) ) 00-001-02%4 |O C6 H12 N2 04 Ammonium succinate
Meiting Point 00-001-0315 || N H4 C1 04 Ammonium Chioride Hydrogen Oxide
[7] Not ESD: @ °C (V%K () F 00-001-0335 (I NH4BF4 Ammonium Boron Fluoride
00-001-0363 || (NH4)2504 Ammonium Sulfate
Color 00-001-0404 (O C4 H7 N2 Na O3 Sodium asparaginate
[F] Not Black ] @ And 00-001-0418 (O C18 H35 Na 02 Sodium stea_rate :
Blue = ) 00-001-0456 (O HgCi2-3Hg O Mercury Oxide Chioride
Brown o 00-001-0457 |O Na2 Zn3 ( C O3 )4 -:3H2 O |Sedium Zinc Carbonate Hydrate
Color Missing  _ 00-001-0461 |C Zn(MnQO4)2-6H2C Zinc Manganese Oxide Hydrate
ALl 00-001-0462 (O Cal2-4H20 Calcium lodide Hydrate
Smith-Snyder Figure Of Merit (55/FOM) 00-001-0465 |B Mg2 Pb Lead Magnesium
7] Not ESD: < o "
@ @ Search Description Calculations
{Long Line = 3.88(.08)A} And Mean: Median: ESD:
[¥] Show Result{ [7] Undock Page ] [ Reset Page I {Not Status (Deleted)} i { 3




s

L %] PDF-4+ 2012

File Edlt - Window Help

b @ Search

s |
- B

Results

To bring up the History Form, click on
Tools >> History. We can see our four
searches were stored in the Past
Searches History List. We could bring
back the 59,839 phases which have a
Strong Line of 3.04A by clicking on the
Results button (1). The blue
background color indicates that Search
#1 is currently selected. We can select
any of the four searches with the
mouse, or select two or more of them
by pressing the Control key and
Selecting with the mouse. We can
rename the currently selected search
by clicking on the Rename button (2).
We can delete one search at a time by
selecting it and clicking Delete (3). We
can combine searches one by one by
selecting them and clicking on button
4, or combine all four at once by
clicking on button 5. Since we want a
combination of our four lines, we will
click on button 5.
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Search #1 {Strong Line = 3.04(.08)A} And {Not Status (Deleted)}
59,839
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Name Description
Search #1 {Strong Line = 3.04(.08)4}
And {Not Status (Deleted)}
Search #2 {Strong Line = 2.309(.08)A}

And {Not Status (Deleted)}

{Strong Line = 1.895(.08)A}
And {Not Status (Deleted)}

Search #3

{Long Line = 3.88(.08)A}
And {Not Status (Deleted)}
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Results
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Once we press Button 5, the Bottom part of History
activates. Our 4 searches are copied from the Past Searches
List (1) to the Combined Searches List (2).

Note the Operation control (3). The “AND” operator is
selected by default, but we could have combined our 4
searches with any permutation of “AND” and “OR”, by
adding them one by one using Button 4 instead of Button 5.

As it is, our Combined Search is:
Search#1 AND Search#2 AND Search#3 AND Search#4.

When you press Button 6, you will do two things:

Firstly, you will run the Combined Search and bring up the
Results Window.

Secondly, because option 7 is checked, you will put

this Search into the Top List.

Why do you want your combined Search in the top list?
Because only the Searches in the top list can be saved to a
file. The information in the bottom list is only a temporary
“scratch pad” in memory with which you can assemble
elements from the top list. However, you will be able to
retrieve the top list after you save it.

Now click Button 6.
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Click on the Combined Results Button. You will see the Results Window (1) and read the
Search Description (2). Note that Search#5 is now in the “Past Searches” List (3).

You want to know if your sample is Sodium Nitrate. So you double click on PDF# 01-077-6301
to bring up the PDF card (4).

Window Help
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5" History = [E | £2 | + Results - {Strong Line = 3.04(.08)A}... = [E &
Eile Help File Edit Fields Results Indexing Help
d 2 RE "
Past Searches esults(134 of 328,660 @
Name 4 l Description Hits 7 Results Search Preference Set: ICDD Defaults
Not |
{Not Status (Deleted); 39,660 |+ =2 Chemical Formula Compound Na
Search #4 |{Long Line = 3.88(.08)&} And Rename... (01-077-6301 @ Na (N O3) Sodium Nitrate “
{Not Status (Deleted)} 0 62 |1 Ca(CO3) Calcium Carbonate
x Delete 01-078-4614 |S Ca(COQO3) Calcium Carbonate
I Search #5 {Strong Line = 3.04(. 08)1&} And 01-079-2056 |S Na N O3 Sodium Nitrate
{Not Status (Deleted)} And 134 01-085-0849 || Ca(CO3) Csalcium Carbonate
{5trong Line = 2.309(.08)A} And || 3 pelete Al 01-085-0850 || Na (N O3) Sodium Nitrate
| i | s 01-085-1464 |B Na (N O3) Sodium Nitrate
01-086-2334 |S Ca(CO3) Calcium Carbonate
01-089-2828 || Na (N O3) Sodium Nitrate
Combined Searches (134) 04-001-7249 (P Ca(CO3) Calcium Carbonate
Operation 04-002-7275 |P Na (NQO3) Sodium Nitrate
Name Description Hits - 3 04-002-9082 |P Ca(C03) Calcium Carbonate
Search #1 {Strong Line = 3.04(.08)A} © And () Or 04-006-6528 |P Ca(CO3) Calcium Carbonate
And {Not Status (Deleted);  |53,839 04-006-8926 |B Na (N O3) Sodium Nitrogen Oxide
e =r = 2.309008) 3«} Corbied 04-006-9073 |P Na (NQO3) Sodium Nitrate
earch £ ong Line = 2. : = 72 |p - -
And {Not Status (Deleted)} 40,164 3 Results 044-|006-90 Na0.85Ag0.15( N O3 ) - Sodium Siver Nitrate
Search #3 {Strong Line = 1.895(.08)A} Add to Past Searches /"' Search Description 2\ Calculations
And {Not Status (Deleted)} 39,660 {Strong Line = 3.04(.08)A} And {Not Status (Deleted)} And @
x Delete {Strong Line = 2.303(.08)A} And {Not Status (Deleted)} And Mgl | Mediz
Search #4 {Long Line = 3.88(.08)A} {Strong Line = 1.895(.08)A} And {Not Status (Deleted)} And |
And {Not Status (Deleted)}  33.796 [ ] Ml ong Line = 3.88(.08)A} And {Not Status (Deleted)}
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Ma (M O3] -01-077-6301

You compare the d’s and I’s from your experiment with the d’s and I's
from entry # 01-077-6301, and conclude that the sample was indeed
Sodium Nitrate. But now you want to save your search...
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Using the History Window, click on File >>
Save...(1). This will bring up the “Save” Dialog
Box. Then give the file a name, in this case, call it
“NaNO3_verification” (2), and click the “Save”
button (3).

You terminate the program, go home and come
back the next day. You wish to retrieve your
work.
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(T e 0TS Go to Tools >> History and bring up the History Window.
k2 Save.. Ctrl+S @
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The Search comes up in the “Past Searches” list. You select “Search #5” and click
on the “Results” Button, and your original Search is restored.
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3" History o | = | =R - Results - {Strong Line = 3.04(.08)A}
File Help File Edit Fields Results Similarity Index Help
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Past Searches Results (134 of 328,660)
Name Descrig 4" Results Search Preference Set: {'ICDD Defaults =
Search 4 {Long Line = 3.88(.08)A} And {Ni . : -
PDF # oM Chemical Formula Compound Name
: . = x Delete 01-077-6301 |S Na (NO3) Sodium Nitrate 34
Search #5 ggong tf""- 5 g*;gg(ogg%}“:: ‘ - 5 01-078-3262 || Ca(CO3) Calcium Carbonate 34
: e SRR L e 2 [ 3 Delete Al ] 01-0784614 |S Ca(CO3) Caicium Carbonate 34
< I
| L ‘ L 01-079-2056 |S Na N O3 Sodium Nitrate 34
01-085-0849 || Ca(CO03) Calcium Carbonate 3.4
E 01-085-0850 || Na (N O3) Sodium Nitrate 34
sy & 01-085-1464 |B Na (NQO3) Sodium Nitrate 3.4
SRS oS 01-086-2334 |S Ca(CO3) Calcium Carbonate 34
Name Operation 01-086-2336 |S (Mg.129Ca.871)(C0O3) |Magnesium Calcium Carbonate 24
@ And. @ Or 01-089-2828 || Na (N O3) Sodium Nitrate 34
) 04-001-7249 (P Ca(CO03) Calcium Carbonate 3.
) 04-002-7275 |P Na (N O3) Sodium Nitrate 34
Combined :
3 Results 04-002-9082 |P Ca(CO03) Calcium Carbonate 3.4
< | m
Add to Past Searches e e e
3 Delete {Strong Line = 3.04(,08)A} And {Not Status (Deleted)} And
{Strong Line = 2.309(.08)A} And {Not Status (Deleted)} And .
y - ; 3¢ Delete Al {Strong Line = 1.895(.08)A} And {Not Status (Deleted)} And Mean: Median:
{Long Line = 3.88(.08)A} And {Not Status {Deleted)}



Conclusion

By Combining Results with the History Window, you
can perform more sophisticated searches while
assessing their performance and accuracy.

By Saving Combined Results, you can share your work
with colleagues and provide documentation more

easily.



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



