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_| Phase identification
_IQuantitative analysis

_1 Unit cell refinement

_ICrystal structure refinement
_ICrystallite size & strain determination :ff-if;:-:{_:_ﬁ_
_ICrystallite orientation distribution




" :-:'.f ] Matches ﬁngetprmt of the unlmown '
- with that of a known phase

| _The JCPDS powder diffraction file

(PDF-2) is a collection of “known
- lingerprints
| _Software and manual search-match
~ methods




Rutile 0.2 M HC1 12 H

Zi-12T6e Rutle. myn - TG

1-12TE Anatase, 50 - TIOZ




Estimate abundance of each phase
present in a polyphase sample

| _Qualitative to quantitative depending
| on method employed

- | _iStandard and standard-less

- techniques




_I Least squares refinement of unit cell
dimensions from peak positions and indices

_I Unit cell dimensions can be correlated to

composition, crystal defect concentration, or ff- f{:

hydration state




?fffff fj _IRietveld refinement ____
| _Determination of order-disorder effects

~ _Determination of bond distances and
angles

| _Multiphase refinement can be used for
| quantitative analysis




Peak Shape Analysis

_I Determination of mean crystallite size
and size distributions

_| Determination of inhomogeneous
residual strain from defects in the
crystal

_IQualitative or quantitative depending
on method employed
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_I Determination of deformation textures
_I Determination of epitaxial relationships

_I Quantification of preferred orientations

_| Identification of “statistical cleavage”
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