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LY POSSIBILITIES
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Information content of a powder pattern
Background Reflections
. . Profile
Sample  Scattering from Position Intensity (FWHM, peak shape)
sample holder,
air etc.
Compton scattering Instrument Sample
function broadening
Diffuse scatlering: Lattice parameters, Crystal structure: Real structure:
Space group:
Local structure Macro-strain Atomic positions Micro-strain
Amorphous fraction Qualitative phase Temperature factor ~ Domain size
Lattice dynamics analysis Occupancy
Texture
Quantitative

phase analysis
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POWDER DIFFRACTION

10000,

Counts

5000,

C

ellulose

B0

tallographica Search-Mat
) Fe Edt View SeaichMatch

PHASE IDENTIFICATION

ch - [SearchMatch |
PeskList Repont Setings ook Graph Window Help

[_[51x]
=181x]

10-08-2012

D@ 47| slele| o s ikl olw wl ks 5

0 Seron ot | e ook List| @ Cadetina| B For|

] ][5 sl ] PO ]

Matched Malerials

PdfNo. | Name.

Fomia

Candidate Mateiils

el )

73 Nickel Hyctogen Ak
73 Cesium Aluminum Sia.

65 Thalium Aluminum Sl

64 Telrakis (Tetiapropyla.

62 Teuaetrylammorium S
halium Aluminum Sl

56 Sicon side Hydrate:

55 Sicon Ovide

55 Hydrogen Aluminum Sil

51 Sodum Alminum Sl
51 Hiydrogen Sodium Aium.
45 Sikcon Catbon Hydiog.
45 N Dipheryiguaridii
43 Etbyhpaminobenzoate
43 Cesium Mercury lodide
43 Gotardite

43 Sicon Ovide
42 Mutinate

42 Octaguaridiium dicio.

42 Sodum Abuminum Sl

42 Sicon Aluminum Dsice.
41 Gotardite

41 Sicon Oside Broming.

41 Sikcon Oside

41 Phosphorus Choride Ni
41 Hydawlamine Nickel

41 Zinc Phosphate Hydiate
41 lon Teluium Sulfur Ds.
41 Agua Urea Thorum Sul.
41 Cesium Oxide

41 Mutinaite, sn

41 Cobalt Anmine Nirate

41 Cesium Copper Nivate

41 Sikcon Oside

NiZH2 (AB 51800192 )
Cs4 (41951231 048
C

C504 (AD35231 04
TI3.35 (4134358257,
C4BHTIE NS 196 5196
(CBH2ON 1 IN0§
11335 413,43 519257
512024 (H20)

%

H161 (5194224178

52 Cesium Akuminum Silcate Cs4 (A195123.1 048

Na20AI.95i941 0192

(5112024) (CEHBN... —
CISHISNI04
COHITNO2
Cs3Hgls

5K02Mg31 Ca.

43 Cesium Alinum Sicale Cs0.4 (A0.9 5i23.1 04

(Na1.72Ca273) (AN
(CINH23B((CO3
(Na20)007 (4203
523924108 048 (C.
123 Mg3 Ca5 A9 il
519 0192 (82

((CBPI2N) (P CI)

(Ni(NH20H)6)S 04
205 (P3010)2 (H20.
Fe(0TeF5)3(5 02

((H20)(50412(0

cs40

2031545102
Co2(0H2(H20 )2
C:2(Cu(ND314)
i02

lMw 831442 41 Thalium Osmium Carbo.. TR2(0sF3B2(C0))

Datz Raw Data zem5
For Help,use the Help menu

adground

[ il
b ot A b M

1208 Tetaprapylammonium Aluminum Silcate

™ H‘ UL RV T

s 100 180 200 2 300

SearchMaich: 0/400  [Peaks: 0/164/138

00

(Cards: 136895/136895

[D1 Kenny Stahi 2054 [1 Licence | REGISTERED.




PHASE IDENTIFICATION

PDF # 411355. Wavelangth — 1 54051 [A] =1a] ]

411355 Qulity: | Cahl253010-3H20 -
5 Number Calcium Aluminum Silicate Hydrate
m Ref: Alberti, &, Pongiuppi, D.. Yezzalini, G.. Neuss Jahrb. Mineral., Abh., 143, 231 [1982]
Volume[CD]  2234.10
Dy 2272 Dm 2240 | %
Sys: Monoclinic ﬁz
Lattice: End-centered ]
5.6 Co (4] Tk -
Cell Parameters: 2= =
21242 b 1995 ce5ee [T | L | ©
" 90.75 ' | ll LU + L II|||| Ll T "
55/FOM: F30=9(0.037, 34) 0 0 20 ] 40 50 60 20°
L B i hk 1|3 e hk I|® It hkI
Lambda: 1.54051 13338 100 2 2 0 |37 3 460 |42800 3480
Filter: Ni 15080 59 11 7 | 34685 9 2472 3511 5 840
dsprdifactometer | 457700 T4 0 40 |34685 9 6 40 |43847 1751
Mineral Hame; 19178 49 4 0 0 | 3475 7422 [4550 40313
Scolecite 2015 3/ 131 |B204 g 1771|4401 3197
28 37 3171 |3B204 g 171 [463% 1333
Ao called 20451 8 311|367 2 551 4635 1917
Seolecite 21084 3 2 40 |88 3717 [48804 1 434343
13 20 420|303 g 711 [46804 1911
24413 10 3 31 |37915 1080|4769 3297
26.929 4440|3508 1 4472|4789 3 391
27EE2 14 151 38746 3 377 [47912 1010 0
a7z 10 5171|3885 4 442 [48373 3153
2823 14 511 (3989 4 371 [48373 3680
28.936 72072 |30 4 280 [48851 1937
23110 4202|3335 4 737 [4851 1282
29846 12 2 6 D |3954 4 06 2 |47 2 303
W40 F 222|994 3 602|472 2 860
0440 3 6 2 D |40076 3820 [48303 4 8272
0784 40 357 (4081 29 2 6 2 |40962 4 210 0
096 54 351 (4083 29 E B 0 |49.468 3822
3003 48 537 41582 3 6 22 [50076 £ 662
3270 42 5 31 [42130 111 3 [500% g8 777
=
@ b e @ B e ey v om0 X0 Y et structure: [eracesa n 2 |
I~ Shows Labels for [l skoms = |with [sam Label

Click and drag left mouse button ta zoom in.

Customise... Reset zoom ‘ Save... | Save image... |
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Cubic:
(1/dy)? = (02 + K2 +12) / a2
2 dyyq SinBy, = A
sin? 0y, = (h? + k2 + 12) A? /(4a?)

INDEXING

26 sin’@
25.96  0.05043
30.01 0.06704
43.06  0.13468
50.97 0.18517
53.41 0.20196
62.54  0.26941
68.88 0.31984
70.97 0.33693
78.92  0.40391

(h? + K2 + 12) hkl

sin?0,, =h? X, + k> X, + 12 X5 + hk X, + hl X5 + kI X,

DT PARTICLE SIZE - STRESS / STRAIN (DEFECTS)

Size (7):

Stress/strain (g):

Williamson-Hall:

0.0120

B=kA/tcos(B)

(Sherrer equation)

B2=FWHM_? - FWHM,?  (rad)

B =4 € tan(B)

B=kA/tcos(B) + 4¢tan(B)
Bcos(®)=kA/T + 4¢€sin(0)

0.0110 -

beta*cos(th)

0.0100

Strain = 0.001294
Particle size = 193 A

1.6 2.0 24
4sin(th)

2.8 3.2
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o RIETVELD REFINEMENT
=
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R T - - A
20
Scolecite
U RIETVELD REFINEMENT
T
e d

Least-squares: D =X, w; (Y,; — Y;)?

Y, = B; + S Xy A(20) Py Lp(20) ©(20-20,.,,,) IFy°

Y, = Calculated intensity

B, = Background intensity

S = Scale factor

A(20) = Absorption correction

P = Preferred orientation correction
Lp(20) = Lorentz and polarization correction
D(26-26p,,,,) = Profile function

IFp? = Diffracted (single-crystal) intensity
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;_; RIETVELD REFINEMENT
z=
Scolecite, Huber data
Si(1) -0(1) 1.632(7)
-012) 1.593(6) Al(1) -0(1) 1.694(8)
-009) 1.597(6) -03) 1.691(7)
-0O(10) 1.609(7) -0(5) 1.786(8)
Si(2) -03) 1.676(8) -0O(7) 1.748(8)
-0(6) 1.642(7) Al2) -0(2) 1.775(8)
-0(7) 1.610(7) -04) 1.768(8)
-009) 1.636(8) -06) 1.739(7)
Si(3) -04) 1.586(8) -0(8) 1.730(8) 1.75A
-0(5) 1.621(8)
-0(8) 1.622(7)
-0(10) 1.641(8) 1.62 A
;T.';l ANISOTROPIC SIZE EFFECTS
—
18
110 440 °C
[ 12 1 104
3
V4 6 d
0
Fe,0; v

a=5.0364(8), c = 13.750(2) A D(a)

=399(3) A, D(c) =87(2) A
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PROBLEMS - ERRORS

Background General
Fluorescence/incoherent scattering

Counting statistics

Preferred orientation Poor sample
Texture
Systematic errors Absorption — intensities

Absorption — peak positions

Axial divergence

N1l BACKGROUND

310

dark

Read-out-noise

800

Counts
600

Sample holder (transmission mode)

400
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Counts

BACKGROUND

Reflection mode

Si_skive_2n

20

Si single crystal (711 reflection tilted 5°)
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Fluorescence scattering
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iU BACKGROUND
-
DIO, HIO,
' r ” (. h 5 T I ”
U UUJ\ vll\\‘x\‘““ﬂ W’}a4‘»ﬂf\/\ww.mw»»-'\va” Mu\ WJ‘ “‘*f b W"/\ UW bt »«"\JW\/MW«M ’\ww
bl L bobaso
b(D) = 6.671 fm b(H) = -3.739 fm
Rp = 4.65 % Rp=1.52%
Incoherent scattering!
DTU COUNTING STATISTICS
>
p-=-
Poisson statistics: o%(I) =1
oM)/1 =1/sqrt( 1)
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Huber data on sugar. 10/ 60 / 480 min
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COUNTING STATISTICS
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POOR SAMPLE

PREFERRED ORIENTATION (TEXTURE)
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HE POOR SAMPLE
D -
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Transmission mode
Capillary sample

Reflection mode
Flat plate sample

ABSORPTION EFFECTS

|||||||||

AXIAL DIVERGENCE
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40000

30000

20000

10000

10-08-2012

14



10-08-2012

nr!
DIy AXIAL DIVERGENCE
-
Capillary sample: 1 mm beam height vs. 8 mm beam height
Scolecite
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two-theta
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