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Introduction

A PSCI can be used for (but is not limited to):

(a) Identifying possible prototype structure
types for an unknown material,

(b) Comparing isotypical phases, their lattice
parameters and chemistries.




Notes

* For this, and all metals and alloys problems, please
use the empirical formula (it is alphabetized) and
the Crystal Data cell (ensures that all lattice
parameters and axial ratios are from a standard
cell).

* In the following search results, the numeric in
Pearson is the number of atoms in the unit cell and
not the number of crystallographic sites. Hence,
this is the Pearson Symbol Code (PSC) and not
necessarily the Pearson Symbol (PS).




Notes
continued

* The LPF Prototype Translation Table (reference 2)
provides a cross-reference between older and
current Metals, Alloys and Related Phases (M&A)
Subfile’s prototype structures and will be useful to
the analyst.

* In each of the following examples, the analyst
constructs a PSC index that reflects the
requirements of the crystal system, be it as simple
as cubic or as complex as anorthic (triclinic).




Example mC16 to mC20
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Example mC16 to mC20
continued
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Example mC16 to mC20
continued

e Click on the Subfiles/Database
and under Subfile/Subclas
Metals & Alloys.

e Click on Seat
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Example mC16 to mC20
continued

e Click on Edit and then Preferences and put the Results list in a PSC
index form by arranging the columns left-to-right as shown belov
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Example mC16 to mC20
continued

 Many sorting options are used here. For
example, sorting on Pearson, XtICell a/b,
SG#, or LPF Prototype Structure will
produce useful results.

e For this example, the analyst will want to
try many different sorts to determine
which is more effective for his/her
Interests.
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Example mC16 to mC20
Search Results

What do your search results show?

1. How many entries do you have?
2. What space groups are present?

3. What are the main prototype structures
you see’?

4. |Isthere a dominant one?

5. What is the range of lattice parameter
(XtICell a) for the dominant prototype
structure?




Example mC16 to mC20
Search Results, continued

Compare your results wi
following discussi
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Example mC16 to mC20
Search Results, continued

* These sorts show (among other things) that:
e More than 300 entries fit the search criteria,

* Many prototype structures are present (the best
way to examine these may be to sort on SG#, since
that makes the evaluation easier),

e Both the Pearson and XtICell a/b sorts separate
most of these types,

e The LPF Prototype Structure sort lists the
prototype structures within the search criteria,

and

e |t may be possible to assign prototype structures
to many PDF phases where they are missing as
well as an analyst’s unknown metallic phase that
fits into the search criteria.




Example mC16 to mC20
Search Results, continued

If the analyst has an unknown
monoclinic metallic phase with a PSC in
the search range and the cell, a/b, and
c/b are known, there are several
approaches that can help in choosing a
possible structure.

Some are listed on the next few slides.



Example mC16 to mC20
Search Results, continued

Comparing the d’s and I’s of the
unknown versus each of the prototype
structures and their examples. This
helps most when the prototype
structures have d’s and I’s that are
significantly different.



Example mC16 to mC20
Search Results, continued

Looking at the crystal chemistry of the
examples of each prototype structure.
That is, are the elements in the unknown
material more similar to those in the
examples of one prototype structure than

the other?




Example mC16 to mC20
Search Results, continued

Calculating hypothetical powder patterns for
the unknown material using the known
chemistry and the atom positions for each
prototype structure in turn. The resultant
patterns could then be compared to the
unknown material’s experimental pattern.

Again, the analyst is encouraged to study the
various sort results, since they have many uses.




References

General References

1.) The Strukturbericht Symbol Index provides a cross-
reference between metals, alloys and related phases’
Strukturbericht symbols and PDF entries.

http://www.icdd.com/subcommittees/metalsalloys/files/111%201%20b%20Strukturbericht%20Symbol%20Index%2008-19-10.xls

2.) The LPF Prototype Translation Table for Metallic
Structures provides a cross-reference between older and
current metals, alloys and related phases’ prototype

St r u Ct u re S e http://www.icdd.com/subcommittees/metalsalloys/files/LPF%20Prototype%20Translation%20Tables%20V-2.1%2010-21-13.xIsx

3.) A chemical electronegativity table.

http://www.icdd.com/subcommittees/metalsalloys/files/V1%207%20M&A%20Electronegativity%20Table%2011-24-11 .xls




