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 a Copper)

e

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 di) Int
IGDDQT plus or minus .08A (2). Then click Search (3) and the Results will appear, 3.88 10
e Gmmmeni® 1 showing all phases in the database with any of the 3 strongest lines in the 304 100
range of 3.04 - .08 to 3.04 + .08 (4). We now have this search in RAM, so > 797 >0

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 2.536 10
“} PDF-4+ 2011 or History. It only clears the Search Window. 1 2.300 20
File: Edit "Tools' Window - Help 3122 15

< U IYYI&Q 1.945 5

‘o (@ | 52%us. Results - {Strong Line = 3.04(.08)Ai... > ( : j

File Edit Fields Results Indexing Help 1.895 20
; Miscellaneous = \
] | 2%l 2 1881 ] 10
Strong Line @ @ Results (60,304 of 316,291) 1 .650 1|:|
D1 [
Search Preference Set: | ICDD Defaults
"] Not |3.04 A EsD: .08 R [} : 1.629 5
D3 PDF # QM Chemical Formula Compounc
00-001-0008 [e] C12H10Ca30C14-4H2 0 Calcium citrate hydrat »
I/1-corundum (1/1c) 00-001-0020 |O C6H4HOOCCOOK Potassium hydrogen F—
00-001-0023 |O Pb(C2H302)2-Pb(OH)2-H2CO |Lead Hydrate Acetate
D Not ESD: 00-001-0040 (O (NH4)2WO4 xH20O Ammonium Tungsten (
00-001-0046 |O C21 H15Bi O6 Bismuth benzoate
00-001-0048 |O C8H12Ca2012-7TH2 0O Calcium gly colate hep
R-factor 00-001-0049 |O Ag C2H3 02 Siver Acetate
B ] Not ESD: 00-001-0050 (O Na C2 H3 O2 Sodium Acetate
00-001-0051 |O Cu(C2H302)2-3Cu(As02)2 Copper Acetate Arser
Organic Functional Group 00-001-0053 |O C14H10Ca 06 -3H20 Calcium salicylate trihy
— 00-001-0054 (O Cu3(P0O4)2-3H20 Copper Phosphate Hy
[ Not i‘;—:fst:‘;°r-:t‘;ms—'“-”"g(s) 1@ And 00-001-0065 |O Ba(C2H302)2-H20 Barium Acetate Hydra
; —=
T S 3 Or 00-001-0067 |O MgFt(CN )86 Magnesium Platinum C
>9_membered_ring -
R 00-001-0070 |O AuK(CN)2 Gold Potassium Cyani
1_Hetero_atom_in_ring(s) — -
1,2_dione 0=C-C=0 - 00-001-0113 (O Na2 Mo 04 -2H20 Sodium Molybdenum F
|4 & 1 J 3
@ @ Search Description Calculations
[¥] Show Result{ [7] Undock Page ] [ Reset Page ] [ Reset All ] [{Strong Line = 3.04{.08)A} ] Mean: Median: ESD:
1
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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).

1 PDF-4+ 2011

FEile Edit Tools Window Help.

Y I |u

| @

[T]Not

[7] Not

) °F [7] Not

[7] Not

®

Strong Line @

R-factor

2,309

I/T-corundum (I/Ic)

Organic Functional Group

A EsD: |.08

_ ESD:

ESD:

D1
D2

>4_Hetero_atoms_in_ring(s)

>5_fused_rings
>9_membered_ring
1_Hetero_atom_in_ring(s)

e PSRN

[¥] Show Result{ [7] undock Page ] [ Reset Page J[ Reset Al

7]
dd) | Int
3.88 10
3.04 100
2.797 20
2.536 10
2.309 20
2.122 15
_ {1,945 5
LResults - {Strong Line = 2309(08)b... 4
Eie Edt Fieds Besuts Jndeing tiep | 2590 120
‘)” [ \ ,
ENEIEY: 1881 | 10
Results (40,774 of 316,291) 1.650 10
Search Preference Set: 'ICDD Defaults 1.629 5
PDF # (o)] Chemical Formula Compounc
00-001-0112 o] Li2B40O7-5H20 Lithium Borate Hydrate
00-001-0142 |B Hg Br2 Mercury Bromide
00-001-0155 |O Ba(CiC3)2-H2C Barium Chioride Hydrz
00-001-0185 |O CuCi2 Copper Chioride
00-001-0234 |O N H4 Hg Ci3 Ammonium Mercury C
00-001-0306 |O Ba(OH)2-H20 Barium Hydroxide Hyd
00-001-0327 |B Pb(NO3)2 Lead Nitrate
00-001-0329 |B Te(OH)6 Tellurium Hydroxide
00-001-0336 |B Sr(NO3)2 Strontium Nitrate
00-001-0338 (B CaC2 Calcium Chioride
00-001-0357 |O Co(OH)2 Cobsait Hydroxide
00-001-0369 (O Sri2 6H20C Strontium lodide Hydrz
00-001-0387 |O C4HS5LiO6 Lithium Hydrogen Tart
00-001-0421 |O K2Zn(S04)2-6H20 Potassium Zinc Sulfat
00-001-0435 |O AI(NO3)3-9H2C Aluminum Nitrate Hydr
00-001-0447 |B AlZ20O3-H20O Aluminum Oxide Hydrz
00-001-0448 |O C2Hg C4 Mercury Oxalate
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Your third strongest line is 1.895A. Enter this into the textbox (1) and
specify plus or minus .08A (2). Then click on the Search button (3)
and the results will appear, showing all phases in the database with
any of the 3 strongest lines in the range of 1.895 - .08A to 1.895 +
.08A. (4). Click on the Reset Page button and we will do one more
search (5).
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PDF # QoM Chemical Formu u
00-001-0172 [ Mn CI2 1.629 5 fee
00-0:01-0206 | O CuSCHN te
00-001-0239 |O Fed ([Fe(CMN)E)3 Iron Cyanide
00-001-0265 || AIZ O3 3HZO Aduminum Crdde Hyc
000010304 (O (NH4)2CuF4 2HZO Armimonium Copper F
00-001-0366 |O Mad FZ O7F Sodium Phosphate
00-001-0420 |B Hg2 CI2 Mercury Chicride
O0-001-0453 (O CHCaMNaCF Sodium calcium gy c
O0-001-0482 |1 Ca Si Fe Calcium Siicon Fluo
00-0:01-0490 | O TiICOF2 Titanium Fluoride O
00-001-0495 | O Be 504 Berylium Sulfate
00-001-0602 |O Ag | Siver lodide
00-001-0503 |B Ag | Siver lodide
00-001-0505 |O KHZ2PO4 Potassium Hydroge:
00-001-0516 | CaCr4d Calcium Chromium
00-001-0519 |B BPO4 Boron Phosphate O
00-001-0533 |1 Ba F2 Barium Flucride
00-001-0534 |O Ba SiF& Barium Silicon Fluori
00-001-0538 |1 5b2 53 Aontimony Sulfide
00-001-0B65T || Sn 14 Tin lodide
Y |“‘ B “ - S
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Your longest line is 3.88A. Enter this into the Long Line textbox. (1) All
our other lines were entered into the Strong Line textbox. Specify plus
or minus .08A (2). Then click on the Search button (3). The Results will
appear showing all phases of the database with any of the 3 longest

lines in the range of 3.88 - .08A to 3.88 + .08A (4). We are now have four
searches stored in RAM, which are ready to be used by History.
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3.04 100
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Eile Edit Fields Results Indexing Help 1.945 5
Y| E =Y 1.895 20
Results (33,756 of 316,291) 1 881 10
Search Preference Set: |ICDD Defaults 1 650 10
POF # oM Chemical Formula
00-001-0008 pe C1Z2HI0 Ca3 014 4 HZ2 O 1-629 5
00-001-0021 O C2H3HgO2 ercuny Acetate ]
00-001-0049 | O Ag C2 H3I OZ Siver Acetate
00-001-0117 | O Te O2 Tellurium Cride
00-001-0136 (O Fe+3 O (OH) Iron Cdide Hydrate
00-001-0145 | O MNad Co (M O2 )6 Sodium Cobait Nitrogen O
00-001-181 (O Fe(HZP Q23 Iron Hydrogen Phosphite
000011183 (O ZnHFP O3 Zinc Hydrogen Phosphite
000010202 (O FeF3 - 3HZO Iron Flucride Hydrate
00-001-0203 (O AIF3-3HZO Alduminum Fluoride Hydrat
00-001-0222 | O MaBOC3-2HZ2O Sodium Borate Hydrate
00-001-0238 | O Sb Br3 Antimony Bromide
00-001-0258 (O CoFZ2-4HZO Cobait Fluoride Hydrate
00-001-0268 || K2 O=04-2HZ O Potassium Cemium Cxide
00-001-0272 O Maz Se O4 Sodium Selenate
00-001-0283 | O CZMnCd 2HZO Manganese Oxalate Hydr
000010200 (O MHAHSO4 Ammonium Hydrogen Sulf
00-001-0292 (B CZ2FeQ4 2HZO Iron Oxalate Hydrate
00-001-0204 | O CeEH12 N2 O4 Ammeonium succinate
00-001-0295 | O C20O4Zn-2H2O Zinc Cxalate Hy drate
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To bring up the History Form, click on  file Help
Tools >> History. We can see our four d lé] 2

150
9001 2003

searches were stored in the Past Pt Capr o

Searches History List. We could bring = B e ®

back thg 60,304 phases V\{hi(.th have a = {Strong Line = 3.04(.08)A} , Reslts

Strong Line of 3.04A by clicking on the

Results button (1). The blue Search #2 {Strong Line = 2.309(.08)A} @Rename...

background color indicates that Search 40,774

#1 is currently selected. er can select T {Strong Line = 1.895(.08)A}

any of the four searches with the 39,152 ¥ Delete

mouse, or select two or more of them : . —
. Search #4 {Long Line = 3.88(.08)A}

by pressing the Control key and 33,756 3¢ Delete Al

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 | combined Searches

selecting it and clicking Delete (3). We e | Pk Operation
can combine searches one by one by @ And
selecting them and clicking on button
4, or combine all four at once by

clicking on button 5. Since we want a EZ::?EEC’
combination of our four lines, we will
click on button 5. [7] Add to Past Searches
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File Edit Tools Window Help Once we press Button 5, the Bottom part of History

W ‘ @ ,{% i)f \‘f' ‘ A aFtivates. Our 4 sea_rches are copie.d from the Past Searches
List (1) to the Combined Searches List (2).

3/ History S ==
File Help . .
S Note the Operation control (3). The “AND” operator is
@% & selected by default, but we could have combined our 4
Past Searches searches with any permutation of “AND” and “OR”, by
~ Name 4  Desari 7 Resuts adding them one by one using Button 4 instead of Button 5.
Search %2 {strong Line = 2.309(.08)A} -
Rename. .. As it is, our Combined Search is:
Search #3 {Strong Line = 1.895(.08)A} Search#1 AND Search#2 AND Search#3 AND Search #4.
= 2 Delete
Search #4 {Long Line = 3.88(.08)} B When you press Button 6, you will do two things:
= — ; = T|| 8 Delete al Firstly, you will run the Combined Search and bring up the
p— Results Window.
E @ [E @ Secondly, because option 7 is checked, you will put
CoiedScades 16 @ this Search into the Top List.
Name Operation
Search #1 {Strong Line = 3.04(.08)A} @ And ) Or Why do you want your combined Search in the top list?
Because only the Searches in the top list can be saved to a
Search #2 {strong Line = 2.309(.08)A} @ gzgj’ged File. The information in the bottom list is only a temporary
“scratch pad” in memory with which you can assemble
Search #3 {Strong Line = 1.895(.08)A} | [¥/] Add to Past Searches elements from the top list. You will be able to retrieve the
top list after you save it, however.
W— . 3¢ Delete
{Long Line = 3.83(.08)A)

Now click Button 6.

[ M Delete All ]
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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).

BEEEEC

%' History = | & |2 | 4 Results - {Strong Line = 3.04(.08)A}... =[G [«
File Help File Edit Fields Results Indexmg Help
d- A .)
Past Searches Results (56 of 316 291) @
Name 4 I Descri . Results Search Preference Set: ICDD Defaults v
Search #1 |{Strong Line = 3.04(.08)4} 60,304 - = e = N
Search #2 [{Strong Line = 2.309(.08)4} 40,774 < = @ emical Formula ompound Na
1 1 i [
Search #3 |{Strong Line = 1.895(, 08)&} 39,152 Rename 01-077-630 Na (N O3) SOdl!.lm Nitrate “
- T - 0 62 |1 Ca(COQO3) Calcium Carbonate
Search #4 |{Long Line = 3.85(.08)A} 33,7% | 9 Dekete 010784614 |S Ca(CO3) Calcium Carbonate
{5trong Line = 3.04(. 08)A} And 01-079-2056 |S Na N O3 Sedium Nitrate |
{Strong Line = 2.309(.08)A} And 56 01-083-1762 |B Ca(CO03) Csalcium Carbonate
{Sb' Line = 1.895(.08)A} And x Delete All 01-085-0849 || Ca(CO03) Caicium Carbonate
l ! | 01-085-0850 || Na(NO3) Sodium Nitrate E
01-085-1464 |B Na (NQO3) Sodium Nitrate
01-086-2334 |S Ca(CO03) Calcium Carbonate
Combined Searches (56) 01-086-2336 |S (Mg.129C3.871 ) (C 03) Magnesium Calcium Carbx
== Operation 01-089-2828 |I Na (N O3) Sodium Nitrate
FE - 3 = o 04-001-7249 |P Ca(CO3) Calcium Carbonate
REA VTS 1o ong Linei= 20360000 @And ©Or 04-002-7275 |P Na (N O3) Sodium Nitrate
04-006-9073 |P Na(NQC3) Sodium Nitrate
Search £2 IStrong Line = 2. 309(.08)ﬂ} . Combined (04-006-9074 |P Na0.85Agl.15( N O3 ) Sodium Siver Nitrate N
3 Results ! 3
= 1 T Search Description Calculations
Search #3 Strong Line = 1.895(.08 /| Add to Past Searches
w {Strong Line = 3.04(.08)A} And
% {Strong Line = 2.309(.08)A} 4 ,
_ ; Delete And {Strong Line = ean:| | Median:| | ESD:|
Search 4 {Long Line = 3.88(.08)A} 1.895(,08)A} And {Long Line = - ' '
( 1 [N3-88(.08)A} /
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You compare the d’s and I’s from your experiment with the d’s and I's
from card # 01-077-6301, and conclude that the sample was indeed
Sodium Nitrate. But now you want to save your search...
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“__History =@ &=
[File]Help 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
5% Print.. Ctrl+P | T : “NaNO3_verification” (2), and click the “Save”
. escription Hits _
o e ot o prgm— " Results button (3).
Search #3 {strong Line = 1.895(.08)A} i ol You terminate the program, go home and come
' back the next day. You wish to retrieve your
Search #4 {Long Line = 3.88(.08)4} work.
33,756 |E 3¢ Delete
{Strong Line = 3.04(.08)3% And = _
{Strong Line = 2.309(.08)A} And 56 el Sav
{strong Line = 1.895(.08)A} And K save , . —
= — Savein: | |, history = b i "’—‘B
L -~
=

Combined Searches (56)

Description

{Strong Line = 3.04{.08)A}

{Strong Line = 2.309(.08)A}

{Strong Line = 1.895(.08)A}

{Long Line = 3.88(.08)4}

Operation

@ And () Or

I Combined
* Results

Add to Past Searches

2 Delete

Recent Items @

Desktop
R Filesof type: 1coD XML (*xml) v |

File name: NéNd3_veriﬁcation.me




sty = &=

(T e 0TS Go to Tools >> History and bring up the History Window.
k2 Save.. Ctrl+S @
N P:i Ct:w Go to File >> Open...(1) and launch the “Open” Dialog .
| I Resuits Select the File “NaNO3_verification.xml” (2).
Close
X Delete
3 Delete A :T‘ilI Open @
Ll 11 F r -
Lookin: | |, history \l * ‘-'-‘E|
v A4 [ ﬂ MaMO3_verification.xml

o
Combined Searches ”
Recent [tems
Mame Operation

.:. And

]

Desktop File name: MaMO3_verification. xml

Open
. Combined i Files of type:  [1cDD XML (=,xmi) =)
¥ Results

Add to Past Searches

3 Celete

(w]
i
m
o
E
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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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" History - Results - {Strong Line = 3.04(.08)A)...
File Help File Edit Fields Results Indexing Help
d= =N . . \ ﬁ
Past Searches Results {56 of 316,291)
= + Results Search Preference Set: .ICDD Defaults o
Search =4 {Long Line = 3.88(.08)8} - : :
FDOF # oM Chemical Formula Compound Mame
Ty ——————— T — =
- N - -
(Strong Line = 3.04(,08)A} And {0 2 Delete 01-077-6301 |5 Ma (M O3 ) Sodium Mitrate
2 a9 A - 01-078-3262 (I Ca(CO3) Calcium Carbonate
P i | b J Delete Al 01-073-4614 |5 Ca(CO3) Calcium Carbonate -
01-079-2056 |S Ma N O3 Sodium Nitrate =
01-083-1762 |B Ca(CQ3) Calcium Carbonate &
01-0a85-0849 || Ca(CO3) Calcium Carbonate
Combined Searches 01-085-0850 |1 Ma [ MC3) Sodium Mitrate
— | Operation 01-085-1464 |B Ma [ MNO3) Sodium Nitrate
) 01-086-2334 |5 Ca(CQ3) Calcium Carbonate
@ And ar 01-086-2335 |5 { Mg.128 Ca.871)(C O3] |Magnesium Calcium Carbonate
01-088-2828 (I Ma [ M O3 Sodium Nitrate
- Combined 04-D01-7249 (P Ca(C0O3) Calcium Carbonate 1
' Results
1 | 1] [ 3
Add to Past Search
At oEarenes Search Description Calculations
M Delete IStrong Line = 3.04(.08)&3 And
{Strong Line = 2.309(.08)A} And .
Mean: Median: ESD:
‘ = . 3 Delete Al IStrong Line = 1.895(.08)&} And | =dian
{Long Line = 3.88{.08)4}




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



