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PDF card

2

Set number

Add 1950 > year Chemical formula

Chemical name
Mineral name

Experimental info
Types of X-ray

Quality mark

* Highest quality
i reasonable quality
o low quality

blank quality lower than o

¢ calculated data

r d's from Rietveld refinement

Wavelength 5- 628 *
Monochromator/filter ﬂ\"aCl | dA |Int | hklfdA |Int|hkl

326 | 13 [ 111

Method of d measurement | Sodium Chioride 2921 [ 100 200

Max measurable d-spacing 1954 | 55 | 220

Method of I measurement Halite, ayn _— “EL) R ) A

Rad. CuKo, X 1.5405 Filter Ni d-sp 1628 | Is | 222

I/I(corundum) Cutoft Int. Diffractometer I 4.40 1410 | 6 | 400

LH’er‘a‘fur‘e source Ref. Swanson, Fuyai, Nad. Burl. Stand. (U.S.), Cire: 539, [l 41 1294 L 331

(1953) 1261 11 420

L1515 | 7 | 422

Physical data Sys. Cubic 8.G. Fm3m(225) LO8SS | 1| SI1

A56402 b ¢ AC 0.9969.1 2 | 440

Xtal system . o B y 7.4 mp 804 gZi(an 1| 531

International tables space group symbol Ref. Ibid. oso7 | 4 228

. . . ) SG/FO 3 o 2
Axial lengths, Axial ratios D 216 D_2.17 SS/FOM r.i 93(‘0117,17)

. £c nap 1.542 £y Sign 2V 0.8601 | 1 533
Interaxial angles Rel. Dana’s System of Mineralogy, _7(’t Ed, 114 0.8503 | 32 | 622
Number of chemical formulas inunit cell Color Colorless 08141 | 2 | 444

. . . Pattern taken at 26 C. CAS#: 7647-14-5. An ACS reagent
MeHI ng pot m” Literature source grade sample recrystallized twice from hydrochloric acid.
X-ray density, Measured density Halite group, halite subgroup. PSC: cF8. t

Figure of Merit —

General comments
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D's, I's and Miller indices

Krawitz




PDF card & Quality mark

CAS; chemical abstracts
service registry number

05-0628 Quality: *
CAS Wumber:  7647-14-5

£4 PDF # 050628, Wavelength = 1.5405 (A)

Mall
Sodium Chioride

Ref: Swanzon, Fugat, Matl. Bur. Stand. [U.5.], Circ. 539, 11, 41 [1953]

Malecular Weight: 58,44
Yolume[CD] 17943
Dw 2163 Dm: 2168 |
Sps: Cubic

Lattice: Face-centered

5.G.: Fm3m [225)

Cell Parameters:

a hE40 b C

© B v |
S5/F0M: F17=93.0108, 17)
I/lcor. 4.40

Rad: Cutial

Lambda: 1.5405

Filter: Mi

d-spe

Mineral Marme:

Halite syn

=

= o
R
o
gc 3
[ ]
| L1 . 2
1 1 1 LI
36 1.8 13 1.0 03 d[?
dis) bt hoko 1| dig) bt hoko 1| dig) Intf - h
A2E00 13 1 1 1 |1.2340 1331 94010 36
280 100 2 0 0 |1.2810 1M 420 (89170 4 B
1.9340 55 2 20 |1.1515 7422|8600 1 5
1.0855 1 51 1 |.85030 36
1.6280 15 2 2 2 |.9990 2 440 81410 2 4
1.4100 E 400 |.95330 1 631

ENUNERY Y=
BrLOO
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» * Highest quality

v average A260 < 0.03 degree, all lines

v

v

were indexed, T measured

quantitatively

» i reasonable quality

average A26 < 0.06 degree, indexed
with no more than two lines being
unaccounted for, I measured
quantitatively

> o low quality

low precision, poorly characterized, no
unit cell data

blank quality lower than o

¢ calculated data

r d's from Rietveld refinement

PCPDFWIN

PDF card

» Modern computer programs can help you determine what phases are present in your

sample by quickly comparing your diffraction data to all of the patterns in the

database.

> The PDF card for an entry contains a lot of useful information, including literature

references.

= PDF#00-021-1276(RDB): QM=Star(S); d=(Unknown); |

e cu -3 < @@ @]@[+] =]

Ref:

Rutile, syn )
TiCk (White)
Radiation=Cukal Lambda=1.54055 Filter=
Calibration=Internal (¥} 2T=27 447-155.866 1flc(RIR)=3.40
Raf:

Matl. Bur. Stand. (L3 Monogr. 25, «7 p83 (1969

Tetragonal - Powder Diffraction, Pda/mnm (136) =2 mp=

CELL: 4.5933 x 4.5933 x 2.9592 <80.0 » 90.0 x 50.0= P.5=tP&.00
Density(cj=4.25 Density(m=4.23 telwt="79.9 Wol=EZ.43

F(30)=107.5(0.008,32/0)

Strong Lines: 3.2544 1.69/6 2.49/5 2.19/3 1.62/2 1.36/2 0.8211 1.35/1 (I%-Typ

General Comments: Pattern reviewed by Sywvinski W, McCarthy, G
Marth Dakata State Univ, Fargo, North Dakota, USA, I(CDD Grant-in-Aid
(1930). Agrees well with experimental and calculated patterms. Additional

weak reflections (indicated by brackets) were abserved. Maturally
L L P T B e T T Lo [T SO P ! D 1 S ) e R e L P P )

.

= PDF#00-021-1276(RDB): QM=Star(S); d= (Unknuwnj'
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Beference b H|E||(>| Cu = L= .
t| 2Theta|  did) | 0] (hki)| Theta| 1#[2d]| 2|3|.-"d| nz|
1 27447 32470 1000 [110] 13723 01540 1.9351
2 3B0B6 24870 500 (101 18.043 nzmn 25264
3 39187 22970 B0 [200] 1958 02177 27354
4 41226 21880 250 [111) 20613 02285 28717
§ 44051 20840 100 [210] 22026 02434 30590
E 54323 16874 E00 [211] 27161 02963 37236
7 BEG42 16237 200 [220] 28321 03079 3E657
8 E2742 14797 100 [D02) 31371 03379 42463
9 B4040 14528 100 [310] 32020 03442 43749
10 B5479 14243 20 [221) 32740 03510 44174
11 E3.010 1.3538 200 [301] 34505 03677 4E207
12 B9730 13465 120 [112) 34895 03713 4E6E3
13 72409 13041 20 [311] 36205 03834 48180
14 74411 12733 10 [320) 37.205 03925 49322
15 76509 1.2441 40 [202) 38255 04019 50504
16 79821 12006 20 [212) 39911 04165 52334
17 8233 11702 B0 [321] #1167 04273 5.3693
18 B4260 11483 40 [400] 42130 04354 54717
19 87463 11743 20 4100 43732 04487 56367

Scott A. Speakman




Powder diffraction data

=

5

Counts)

Intensit
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Two-Theta (deg)
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Raw Data Reduced d-I list
Position | Intensity Relative
[°26] [cts] hkl | dy (A) | Intensity
25.2000 372 (%)
25.2400 460 (012} | 3.4935 498
25.2800 576
-> 553200 752 * {104} | 25583 85.8
25.3600 1088 {110} | 2.3852 36.1
25.4000 1488 {006} | 21701 19
25.4400 1892
254800 2104 {113} | 2.0903 1000
25.5200 1720 {202} | 19680 14
25.5600 1216
25.6000 732
25.6400 456
25.6800 380
25.7200 328

Scott A. Speakman

Powder diffraction data

6

> Phases with the same chemical composition can have drastically different

diffraction patterns.

> While every diffraction pattern is different, some can be very similar.

Intensity (a.u.)

Anatase - TiO;
Brookite - TiO;
Rutile - TiO;

35 36 37

38 39 40 41 42 43

Two-Theta (deg)
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diffraction pattern of a mixture

{Quartz Mixture
A A
Cristobalite »
j— A A | § —
_-Glayl\
L L L A L L L e B I
15 20 25 30 35 40 15 20 25 30 35 40
Position [°2Theta] (Cu K-alpha) Position [°2Theta] (Copper(Cu))

»From the XRD pattern you can determine:
v'"What crystalline phases are in a mixture (phase ID)
v'The amount of each crystalline phase in the mixture (quantitative phase analysis, QPA)

v'If any amorphous material is present in the mixture

7  CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses Scott A. Speakman

XRD peak positions are compared with those of reference patterns

1500 —|

Measured pattern

1000 —|

Peak positions from
s0| reference pattern

L

I T T
64 66 68

Position [*2Theta] (Copper (Cu))

» A small amount of mismatch in peak position and intensity is acceptable

experimental error

8 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses Scott A. Speakman




Displacement error, K-alphal and K-alpha2 peak doublets

i
.SPCC men Peaks that are close
displacement together should be

shifted the same
direction and by the
same amount

a cosO behavior, so
peak shift might
change direction over

a large angular range

The peak shift follows

T
67.50

68 68.5
Position [°2Theta] (Copper (Cu))

| Pt

102

T
103 104
[°2Thetal {Copper (Cu))

105

» Specimen displacement is a systematic peak position error due to misalignment of the sample.

» The direction and amount of peak shift will vary as _25;"59
K-alphal/ ¥ K-alphat K-alphal and K-alpha?
K-albha? K-alphaz peak doublets
20 K-alphal
400 12

10000

0 [ =

JK-alph

f T T u T T T
26.20 26.40 26.60 26.80 27 54 54.50 55 55.50

Position [*2Theta] (Copper (Cu)) Position [*2Theta] (Copper (Cu))

> The k-alphal and k-alpha2 peak doublets are further apart at high angle 2theta
» The k-alphal peaks always have twice the intensity of the k-alpha2

9  CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

Scott A. Speakman

Diffraction pattern > peak match

Counts

If a major reference peak is

then that is not a good match

Minor reference peaks could be lost
not observed in the data, in the background noise, so it may be
acceptable if they are not observed

2500

Position [-ZTheta] (Copper (Cu)

Counts

® S
i R A .
3600 g g £;
-] |
o <] =
£ ¢ £ 85
5 2 ] p=12 .
7 == ©
L8 =
g w© E &0
£ 3 I BN
1600 g < g g 02
ER TN g5
£ c 0 cSR b=
> o > e
LA "';@ £
g So%F 3
g =8 s
400 g 5§ £
<, <

Hematite
Anatase
Rutile

Rutile, syn;

Hematite, syn;

T T N N
25 30 35 40

Position [°2Theta] (Copper (Cu))
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Table 12.3. Databases of Crystallographic and Structural Information

Name

Content

Center

Cambridge Structural
Databdse (CSD)
Inorganic Crystal Structure
Database (ICSD)
NRCC Metals Data
File (CRYSTMET)
Protein Data Bank (PDB)

NIST Crystal Data
[NBS(CDF)]

Organic,
organometallic
Inorganic materials

Metals and alloys

Structure of
macromolecules

Inorganic and
organic unit cells

Cambridge, England
Karlsruhe, Germany
Ottawa, Canada
Brookhaven,

New York

Gaithersburg,
Maryland

Table 12.4. Databases for X-ray Powder Diffraction

Name Content

Master DB Master ICDD Database—all known powder data on a single
phase, plus editorial marks and comments

PDF-2 User version of the Master DB (does not contain special
editorial comments)

PDF-1 Subset of PDF-2, contains d’s, I's and names (designed for
automated search systems)

PDF-3 Contains raw data as a digitized pattern

CDF The Crystal Data File (contains cell data, names, and references)

EISI The Elemental and Interplanar Spacing Index (designed for

electron diffraction)

PDF-4

11 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

Jenkins & Shyder, page 324

Errors in experimental
d-values

Errors in experimental
intensities

&

inadequate data uncertainties in
treatment in locating the value of
peak position wavelength
preferred poor line
orientation || crystallinity | broadening

partially resolved diffraction

wavelength multiplets

> Successful qualitative phase analysis depends both on the accuracy of the

measurement of unknown pattern and the accuracy of the PDF

> Figure of Merit F\, - quantitative criteria for evaluating powder patterns

12 CHANPARK, MSE, SNU  Spring-2019 Crystal Structure Analyses




A26 & Ad

> Typical error windows

v' Debye Scherrer camera +A26=0.1°

v diffractometer +A26 = 0.05°

v diffractometer (internal standard corrected) +A26= 0.01°

v' diffractometer (internal standard corrected & peaks profile fitted) +A26 = 0.005°

» A206 - d relationship is non-linear

v Low angle (low 26, large d-value) lines have large error

Table 12.2. Errors in d-Values Resulting from Fixed 26 Errors
d 20 + A28 +Ad + A20 + Ad
(A) (degrees) (degrees) (A) (degrees) (A)
5 17.73 0.1 0.04 0.05 0.014
4 22.20 0.1 0.02 0.05 0.008
3 29.76 0.1 0.01 0.05 0.005
2 45.30 0.1 0.004 0.05 0.002
1.5 61.80 0.1 0.002 0.05 0.0011
1.0 100.76 0.1 0.0007 0.05 0.0004
13 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses Jenkins & Snyder, page 322
[ 20 4+ A20 + Ad A26 & Ad
= (A (degrees) (degrees) (A)
5 17.73 0.1 0.04
4 22.20 0.1 0.02
3 20.76 0.1 0.01
2 45.30 0.1 0.004
1.5 61.80 0.1 0.002 |10
1.0 100.76 0.1 0.0007
100 |~
80 |-
é 60 |-
= 26 = 0.05°
dd/d = - AB cotO g -
- 40 =
O
~
Vool

14 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

0.0

20 40 60 80 100 120 140

2 e Jenkins & Snyder




Phase ID & Search indexes

> Process of qualitative phase ID = search/match/identify

v' Search - index
v" Match - file (PDF)

» Hanawalt index; intensity-driven index, use only the strongest lines

> Fink index; D-spacing-driven index, mainly use the largest d-values

> Alphabetical index; chemistry-based index using only elemental information

Table 12.7. Types of PDF Data-Searching Indexes

Search Parameters

Index Entry Method
Alphabetic Chemistry
Hanawall I/d

Fink dfI

EISI® Chemistry/d
Boolean Various

Permuted elemental symbols

Three strongest lines
First eight lines

Low high Z elements; d-spacing

d-Spacings, chemistry, strong lines,
CODEN, physical properties,
functional groups, etc.

“Elemental and Interplanar Spacing Index.

15 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

Jenkins & Snyder, page 333

Alphabetical index

amM Chemical Name

Chemical Formula Reflections

PDF#

Chloride : Palladium PdCly 5.304 2.39g 1.644 1- 228

# Chloride : Potassium/Sylvite, syn KCl 3.15, 2.23, 1.82; 41-1478
i Chloride : Praseodymium PrCly; 2.57, 2.11g 3.567 12- 787
% Chloride : Rubidium RbCl 3.29, 2.337 3.803 6- 2897
* Chloride : Samarium SmCly 2.54, 2.099 3.49s 12- 789
* Chloride : Silver/Chlorargyrite, syn AgCl 277, 3.205 1965 31-1238
—>%* Chloride : Sodium/Halite, syn NaCl 282, 1.995 1.63; 5- 628t
Chlorde : Sodium Platinum NazPlCl;  8.00, b.60y 6.507 1- 83

* Chloride : Strontium SrCle 247, 4.035 2.105  6- 537
Chloride : Tin SnCly 4.62, 2.305 2.214 32-1359

i Chloride : Uranyl UO.Cly 4.78, 3.164 6.054 20-1331
i Chloride : Uranyl (UO3)2Cl3 4.69, 5085 3.945 34- 215
Chloride : Zinc ZnCle 3.08; 4.797 1.875 15- 452

# Chromium /Chromium, syn Cr 2.04y 118y 1442 6- 694f
C Chromium : Alaminum AlgCrs 2,154 6.449 2,124 29- 15
am Chemical Name Chemical Formula Reflections PDF#
—> % Sodium Chloride :/Halite, syn NaCl 2.82, 1.99¢ 1.632 5- 6281
* Sodium Chromium Oxide : B-NazCra07 4.67; 4.469 3.249 30-1178
# Sodium Chromium Oxide : NagCrO4 2.90, 2737 4.07; 22-1365t
Sodium Chromium Oxide : NasCrQ4 2.68, 4.37¢ 3.784 29-1199

* Sodium Chromium Oxide : NaCrQy 2.16, 5.327 2.454 25- 8191
* Sodium Cyanide : NaCN 2.94, 2.083 1.70; 37-1490
# Sodium Fluoride /Villiaumite, syn NaF 2.32; 1.644 1.34; 36-1455
1 Sodium Germanium Oxide : NayGeO4 6.89, 3.88, 5113 36- 62
#* Sodium Hydrogen Carbonate /Nahcolite, syn NaHCO; 2.94, 2.60, 2.967 15- 7001
Sodium Hydrogen Phosphate : NasH(POg)y 5.03, 3.115 3215  9- 101

i Sodium Hydrogen Phosphate : NaHoPO4 3.204 3.947 3.305 11- 659
i Sodium Hydrogen Phosphate : NagHgP204 2.93, 3.02; 3.435 10- 192
i Sedium Hydrogen Sulfate : NazH(504); 3.95, 2.89, 2.73, 32-1090
* Sodium Hydrogen Sulfate : B-NaHSO4 3.59, 3.749 2949 26- 960
# Sodium Hydrogen Sulfate : NaHSO,4 3.39, 4.485 3.435 25- 833

FIGURE 8.3. Alphabetical search index entries for NaCl. (From the ICDD Powder Diffraction

File.)

16 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

Krawitz




Alphabetical index

> End of proper name :

v' Chloride: Sodium

v" Sodium Chloride:

> 2.82,- X stands for 100 (intensity)
> 1.99,- 6 stands for 60 (infensity)

—>» * Sodium Chloride /Halite, syn

* Sodium Chromium Oxide :

B-NagCraO4

* Chloride : Silver/Chlorargyrite, sy

—%

17 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses

Chloride : Sodium/Halite, syn

NaCl 2.82, 1.99¢ 1.63;

5- 628t
467, 4.469 3.249 30-1178

AgCl 277, 3.205 1.965 31-1238

NaCl 2.82, 1.99; 1.63;

5- 6281

Hanawalt index

2.824

*kor ok F

2.81y

281,
2.84x
284y
2.80,
2.83,
P 285,

2,85,
* 249,

2.85¢

* %

FIGURE 8.4. ‘Hanawalt search index entry for NaCl.

1.98¢

m:yEy
1.90a
1.825
1751
1.745
1.734
171y

187
1.67s
1.679
1.58y

Strongest Reflections

1,835

g
8,067
4.187
3.082
1.48y
1.745
1094

2.37,
2.364
2,26,
2,565

2815 230; 204 513
281, 223 4.6

2.307
3.26

L
2.725
3.05s
2432
4.023
3.59;
2.005

1.82
1.82;
2875
1.10;

3.46s
6.207
1.26,

2
1.744

2,095
3.712
2.104
2,35,
2,544

3.35%
3344
2,505
1.08,

1685
2855
1.15,
S0
1564
1535
2.39
1.93,
2.13,
232
0.975
0.965
2.085
103,

3145
3.365
1.41;

-331
3.223
6.04,
241
246,

1.97;
1.00,

1.23;
0.91,
130,
147

444,
2475
0.89,

I
1572
2.484
229,
145y

1.51;
157

118,
123
1.8%
1.254

PSC
1232
oP16
cF8

hP12

B
tP24
cl80
hR10
cP12

cF58
cF66
hR7

cid0

Hanawalt group

| 2.8% - 2.80 ¢ .01} |

Chemical Formula Mineral Name;Common Name or Chemical Name __ PDF# 1%
CasALIOH iy Katoite, syn  24- 217
Sr(OH1*H0 281222  0.80
NaCl Halite, syn 3 628 4.40
Cué o Covellite, syn -3 46‘4
CrBry 43- 837
CapAlgSiOy Gehlenite,syn  35. 755
e 5- 629
FeCOy Siderite 23 696
Nish Vaegite 11- 99
NiySy Polydymite  33-1469
CoaS4 Linnaeite  42-1448
AlCs 35. 799
UaCy 6 709

Since the ratio b/l < 0.75, this is the only entry. (From the ICDD Powder Diffraction File.)

» 8 most intense lines are listed

d's of three strongest lines

2 IisTings if Iz/Il > 075, I3/Il <0.75; d1, d2 & d2, d1

In case of NaCl, one listing € I,/I; <0.75

>
>
> 3 listings if I3/I;>0.75, I,/I; < 0.75; d;, d; & d,, d; &d3, d;
>
>
>

Multiple listing € to minimize problems of preferred orientation

18 CHANPARK, MSE, SNU Spring-2019 Crystal Structure Analyses
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Table 8.3. d-Spacing Groups for the Hanawalt and Fink Search
Indexes

Gr‘oups Of d-Spacing Group (A) d-Spacing Group (A)

999.99—-10.00 (Fink only) 3.04-3.00
999.99-8.00 (Hanawalt only) 2.99-2.95
. . 9.99-8.00 (Fink only) 2.94-2.90

& Fink index 7.99-7.00 2.89-2.85
6.99-6.00 2.84-2.80
5.99-5.50 2.79-2.75
5.49-5.00 2.74-2.70
4.99-4.60 2.69-2.65
4.59-4.30 2.64-2.58
4.29-4.10 2.57-2.51
4,09-3.90 2.50-2.44

Hanawalt index

3.89-3.75 2.43-2.37
3.74-3.60 2.36-2.30
3.59-3.50 2.29-2.23
3.49-3.40 2.22-2.16
3.39-3.32 2.15-2.09

3.31-3.25 2.08-2.02

3.19-3.15 1.85-1.68
3.14-3.10 1.67-1.38
3.09-3.05 1.37-0.00
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Fink index

3.31 - 3.25
Qam Strongest Reflections PSC Chemical Formula . Mineral Name;Common Name or Chemical Name _PDF# Il
# 340y 282, 275 266 54Bs 473, 399 ATly aPa2 CuS0y*5H0 Chaicanthite,sayn  11- 646
329 282 2775 ATls 242, L8Z 181y LGk e o 16- 787
#3260 282 679 517, 48k 4L 405 395 uPA4 CaHe(d92H,0 Phiproglucinol dihydrute  $0-1642
*  B26; 282, 200; 1703 183 L4l 130, 126, cF8 RbF . 22. 886
& 326, 282, 199 163, 14h 126 115, 089 cF8 NuCl Halite, syn  §- 628 4.0
2.84 - 2.80
am Strongest Reflectlons PSC Chemical Formula Mineral Name;Common Name or Chemical Name ~ PDF#
i B2y 200y 184y 1134 548y 351, 308, 298; oC172  CaylOH%SigQuemdH,0 Tobermorite-11A, syn  19-1364
® 282, 2.00s 1.70; 163, 141; 130, 1.26; 326; cF8 F 22. 886
1 281:  200; 184 113, 545, 351y 3080 29T; oCIT6  CasSigO.0H.Fnge3Hs0 Tobermorite-0, 1A 45-1480
& 282 1 b3, 1 3 L _cF8 1 i 5. 6%
® 04 1984 169  1.28y Ll4s 1082 095s 823, cbl2 Thi)s Thorianite. uynitharia  4- b56
2.01 - 1.94
aMm Strongest Refiections PSC _Chemical Formula ~ Minerai Name;Common Name or Chemical Name  PDF# lik
i 19Bs 165y 7.6, 4.12; 3805 338, 251, 233 mCH8 ALSi0yOHYy Dickite-2H,  10- 446
194, 165 158 137 1260 128 570, 2.7Hy NaFeCNy 1-1026
194y  165) 1492 140, 138; 2.85; 263, 252, hPZ Se 17- T4
1944 185, 1267 120: 1127 106  A16; 274 cFé Yb 21367
* 199¢  L63; 141, 126, L15 049 326, 282 cFR NaCl Halite, syn 3. 628 4.40
1.67 - 1.58
aM ... _Strongest Reflections ..psc Chemical Formula Mineral Name;Common Name or Chemical Name _ PDF# Vi
* 158, 142  4.36; 346, 252, 236, 218, 188, hPl8 FePO4 29. 715
* 163 141, 130 126, 326, 282, 200, 170, cF8 RbF 2%- B85
* 163, 1413  1.26; L15, 0.8%; 326, 282, 1985 cFd NaCl Halite, syn 5- 628 440
Ly 140, T LIe, LG4p 005 % ey P A Villiaumits, syn
i 160 L40y 1375 348y 255¢ 238, 209, 1745 hRIO AlOy Corundum, syn;alumina  10- 173 1.00

FIGURE 8.5. Fink search index entries for NaCl. Short segments of eight entries containing NaCl (halite) are shown. (From the [CDD Powder
Diffraction File.)

> 8 listings
» Useful when I information is not reliable < oriented grains,

overlapping multiphase patterns
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Factors affecting PDF search

» Preferred orientation - T

> solid solution - d (mostly)

» Impurities - d (mostly)

> Defect -d, I

» Site occupancy - d, I; e.g. spinel
» Order/disorder

> Knowledge of possible elements present - elemental analysis
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Site occupancy in spinel

> Spinel AB,O4; MgAl,O,4, MgFe,0,, Fe30,4
» Cubic close packed anion
> 2x2x2 ccp cells = 1 unit cell

v Z (# formula units per unit cell) = 8

> 1 unit cell; 32 anions, 16 cations in octahedral sites, 8 cations in
tetrahedral sites

v % octahedal sites & 1/8 tetrahedral sites occupied
> MgFe,0, : Fe - octa, Mg - tetra - normal spinel

» MgFe,O, . Mg/Fe - octa, Fe - fetra - inverse spinel
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Octahedral & Tetrahedral interstices in CCP lattice

pinel | f ..

4 octahedral sites 8 tetrahedral sites
4x8=32 8x8=64

(M9A|204; ZnFezO4 ; MnFezO4)

> 1unit cell of spinel
v" 32 anions
v' 16 cations in octahedral sites, 8 cations in tetrahedral sites

v % octahedral sites & 1/8 tetrahedral sites occupied
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