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QPEN SOURCE XRD AND RIETVELD REFINEMENT

New features in Profex 3.12
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Filter phases in Add/Remove Phase dialog

e Add f Remove Phases

[ERRS)

[ Generate default contral file for instrument configuration:

RMS-D8-ADS-151 ynxEyeXE.geq

& Add Phase:

|

_—— 1. Enter afilter string

2. The structure list will be
filtered instantly

C — )T
. A
g et ®ok
File Mame e Comment Favorites
4 (:fUsers/Micela Débelin/Documents/D...
[[] betaCPP.str betaCaPyrophosphate 04-009-3875
[7] betaCPP-tetrahydrate.str betaCPP-tetrahydrate 04-011-3910 (]
[T betaTCP.str betaTCP 04-008-8714
[ betaTCP-Mg.str betaTCP-Mg 04-010-2972 El
[[] CaCr204-beta.str betaCaCr204 04-007-4990 ]
[[] CaP20@-beta.str CaP206-beta 01-079-0700 ]
MetalsAlloysOxides
[T MgS04_beta.str betaMg504 04-014-7920 ]
Minerals
4 QOrganic
[] beta_Ft.str beta_Ft [l
[7] overwrite existing files @
Co ) Lo
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Favorite phases in Add/Remove Phase dialog

r ™ F ™
@ Add / Remove Phases @lﬂ @ Add / Remave Phases m
[] Generate default control file for instrument configuration: RM5-D8-ADS-15-LynxEyeXE.geq [C] Generate defauit contral file for instrument configuration: RMS-DB-ADS-15-LynxEyeXE.geq
& Add Phases & RemovePhases & Add Phases & RemovePhases
Filter: Filter:
File Name ° Phase Comment Favorit * File Name : Phase Comment Favorites
4 C:/Users/Micola Débelin/Documents/D... | 4 4 C:/Users/Micola Débelin/Documents/D...
[] Ag2CO3.str SilverCarbonate [} [C] alphaCPP.str alphaCaPyrophosphate 04-009-2362
[] AgNO2.str AgNitrite 04-009-3701 [} [] alphaTCP.str alphaTCP 04-010-4348
[T] A12v408 str Al2Y409 04-013-3313 [} [] betaCPP.str betaCaPyrophosphate 04-009-3876
[T] AIOH3-Gibbsite.str gibbsite [ [] betaTCP.str betaTCP 04-008-8714
[T] alphaCPP.str alphaCaPyrophosphate 04-009-2362 [T Brushite.str Dicalciumphosphate_Dihydrate 04-013-3344
[T] alphaTCP.str alphaTCP 04-010-4348 [T] Hydroxylapatite.str Hydroxyapatite 01-074-0565
[] AlPQ4.str Berlinite 04-009-5761 [} [] Hydroxylapatite-monoclinic.str  Hydroxylapatite-M 01-076-0694
[C] AmmoniumDihydrogenPhosph... AmmoniumDihydregenPhos...  01-085-0815 = [T MCPA.str Monocalciumphosphate_Anh... 04-009-2424
[] Ammoniumflucride.str AmmoniumFlucride 01-073-1290 0 ] MCPM.str Monocalciumphosphate_Mo...  04-011-3010
[C] Armmoniumsulphate.str Ammoniumsulphate 04-005-8533 [ 1 [ Monetite.str Dicalciumphosphate 04-009-3755 I
[T Arcanite.str K2504 04-006-8317 ]
[ Ardealite.str Ardealite 04-011-6882 [}
[C] Ba3P208.str Ba3P208 04-015-1778 [}
[C] betaCPP.str betaCaPyrophosphate 04-009-3876
[] betaCPP-tetrahydrate.str betaCPP-tetrahydrate 04-011-3910 [}
[] betaTCP.str betaTCP 04-008-8714
7] hetaTP-bAn ctr hetaTrB-hn nd-n1n-2a72 [l i
< 1 / N\ J / N
[T] overwrite existing files / ~ @ [ overwrite existing files & )
/ '/
/ 0K ] [ Cancel ] I [ExpandICoIIapse [ [0]'4 /]/{ Cancel ] I
) J J

1. Select favorite phases

2. Only display favorites
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The same favorites also apply to the reference structure list

«Reference Structures > [

Ag (]
Ag2C03 i
Ag20

_I_I_|_|',ﬁ,g2|:|3 — 1 1
| | Il ||ag304 I
1] | ||l|AgFe02 N
|| | | |AdNO2 [ ]

AgMO3
AgO e

All phases

Favorites only

ructures =

alphaTCP
betaCPP
T T T T betaTCP
[ | 1l IBrushite 11}
[ | 1 ||IHydroxylapatite-monodinic N1
[ Hydroxylapatite
MCPA

MCPM Y

m

Configure favorites in preferences dialog

: Preferences )

[E=x=)

General
Text Editors
4 Graphs
Appearance
Fonts
Scan Styles
Print and Export
4 BGMM
Backend Configuration
Repositories
Limits
GOAL Management
Summary Tables

Favorites
Fullprof.2k

Chemical Composition
Text Blocks

BGMN - Favorite Structure Files

File Name

4 (C:/Users/Micola Débeli..

Ag2C0O3.str
AgNO2.str
Al2Y409.str
AlOH3-Gibbsite.str
alphaCPP.str
alphaTCP.str
AIPO4 str

ArmmoniumDihydr...
Ammoniumfluerid...
Ammoniumsulphat...

Arcanite.str
Ardealite.str
Ba3P208.str
betaCPP.str

betaCPP-tetrahydra...

betaTCP.str
betaTCP-Mg.str
Brushite.str

C25-Calcio-Olivine...,
C25h-Hillebrandite....

C25-Larnite.STR
C35-Hatrurite.str
C35-p-1.str
C35-3m.str
Ca2PeO17 str
Ca3Cu3P4016.str

CadP6O19-troemeli.,

Phase

SilverCarbonate
AgNitrite

Al2v408

gibbsite
alphaCaPyrophosphate
alphaTCP

Berlinite
AmmeniumDihydrog..,
AmmeniumFluoride
Ammeniumsulphate
K2504

Ardealite

Ba3P208
betaCaPyrophosphate
betaCPP-tetrahydrate
betaTCP

betaTCP-Mg
Dicalciumphosphate_...
C25_ortherhombic
C25H-Hillebrandite
C25-moneclinic
C35_monoclinic
C35_triclinic
C35_rhombeohedral
Ca2P6017

CalciumCopperPhosp...

CadP5019-troemelite

Comment

04-009-3701
04-013-3313

04-009-2362
04-010-4348
04-009-5761
01-085-0815
01-073-1290
04-005-8533
04-006-8317
04-011-6882
04-015-1778
04-009-3876
04-011-3810
04-008-8714
04-010-2872
04-013-3344
04-010-9508
04-012-1668
04-007-2687
04-014-9801
04-012-3692
04-011-1393
04-011-2512

04-011-7772

Fayorites

1000000000 OEOROCOOO0OO0EEOOGEO

m
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Auto-completion in reference structure menu

@@@@ 1 EE@ )@ 0.000026 [3] (& [&=]

1. Sta rt typing in the menu bOX T T | T T T T I T T T T I T T T T I T T T T | T T T T I IF::I':!;:R:::IIIIt':I‘b:lrlialIllllj1-1I:tholria|llIjia
[ L Lt O A Y | L, o Tl |
i I calculated 7
2. Auto-completion will propose betsapyrophosphate ]
a reference phase -
3. Press <<Enter>> to accept | | i
| | ’
| | .
I | 'II I || | | ]
| Pl '|I|II | l' I | | ’ | . { _ ..:
R v_li\-\-;;LILlunj: I'*'\ i'll n'.:ral_r,;- .. I.I--_L-"_ll.“--- ‘ '-—..N;ILI_F_LL' _I.h‘l. v_l.ﬁ--rl'l‘j_lli‘;ejl_ll \o-:.-':-'* s —"_.'*h—-'a'_.:
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
25.00 30,00 35.00 40,00 45,00 50.00 55.00 650,00

Diffraction Angle [526]
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New Tool: Calculate Absorption Coefficients

s Abs. Coefficient...

@: Absorption Coefficient

. Phase Parameters Absorption
F ro m refl neme nt Phase: betaCaPyrophosphate Phase MAC [cmfg]:  77.10324 k’/ s FO r p h ases
p I"OJ ect ——— 13 Empirical formula: CA16 056 P16 Phase LAC [cm™i]:  241.10183
Density [gfcm?3]: 3.1270

Sample MAC [cm2fg]: 85.48405

L 00958 Sample LAC [am]: 26358281 <t— ... For the sample

Sample Parameters Path length [pm]: 174.7144

. ] ~
Wavelength: [CuKal - Layer thickness [um]: 87,3572 \\ P t t d th
User-SpeCIfled P Attenuation [%]: 93.00 z enetralion aep
Packing density [%%]: 100.00 =
Incident angle [7]: 30.00 =
MAC: Mass absorption coefficent
LAC: Linear absorption coefficdent
Phase Formula Density [g/cm®]  Quantity  Phase MAC [em®/g] Phase LAC [em™]
betaCaPyropho.. (CA16 056 P16 31270 0.0458 7710324 24110183
betaTCP CAB3 0168 P42 30680 0.7657 85.72296 26.2.99805
Hydroxyapatite CAIOH2 026 P& 31360 0.1885 80.54988 27142041

PEXE@

Tools = Calculate Absorption Coefficients...
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New Tool: Mathematical operations on Scans

#8 Profex 3.12.0-betal7 -

File Edit View Project Run Results Instrument Tools Window Help
BEE CPPHE NG AN OOO@ L A@ s
Projects B X | 141211-04raw [

Name Status A13 0905
141211-04 idle L L L L L L L L L L L

1. Enter mathematical
expression

10000 —

\Qcan Math ? P

Entmavasmpt

2. Generate scan

Expression:1 =  #1-#2 (]
Scan Label
# Al13 0905
Plot Options #2 A13_0905
# I=#1-#2
#t 26 angle in degrees
=d dvaluein A

3. New scan will
be appended to the
project

https:/fwww. w3schools.com/fisfis arithmetic.asp J J
[

A - A ) " .
Generate Scan Close ke ¥ fold 1-| o oo S
[ ST T I T L TR |

Tou FLoA 70U 4 20,00 25.00 30.00 35.00
Diffraction Angle [#26]

4| 1n | |

| Convergence Progress | Plot Options |

Tools = Scan Math...
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New Tool: Integrate peak intensities

N N A AR AR
1. Use <<Shift>> i
+ left mouse button  ew
to define integration rsv
ranges :

4000

2000

2. Integrated intensity

will be calculated — B i ot ot o o B A :
4.00 15.00 16,00 17.00 18.00 19,00 20,00 21.00 22,00 23.00 24.00 25.00 26.00 27.00
Diffraction Angle [=26]

Peak Integrals F X
Range Mame Range Start [*26] RM A13 0905 =

:

1 Range0 166629 = 173008 =
2 Rangel 200118 . 204996 . 109 [

3 Range2 216772 22,0877

Window —> Peak Integrals
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Copy scan data to clipboard

1. Right mouse button in Plot Options list

Projects \ g x
Mame Statys

141211-06 idle
Plot Options \

[T |

< M.~ |

Convergence Progreé Plot Options )

141211-06.raw B |

Intensity [counts]

10000

8000

5000

4000

A13 0505 /

Sy, W
S,

2. Paste data to other application

rlz—.“ = I R |+ Bookl - Microsoft Excel nen-commercial use |ilﬂlg1
Home Insert Page Layout Formulas Data Review View PDF b e o @ 3
K4 A £ =
A y2 c D E F G H 1 ) K L Vo
1 a 559 B
2 | 4.012251 538
3 | 4.024502 546
| 4| 4036753 505 12000 —1
5 | 4.049004 495
6 | 4.061255 519 10000
7 | 4.073506 a84
8 | 4.085757 491 8000
5 | 4.098008 513
I 10| 4110259 510 6000 J———
|11 412251 493
12| 413176 66 000
13| 4.147011 a7s | | |
14| 4159262 529 2000
15| 4.171513 533
16| 4.183764 521 0
17 4.196015 503 0 10 20 30 40 50 60 70
12| 4.208266 88
19| 4.220517 291
20| 4.232768 533
21| 4.245019 284
2| 425727 288
23| 4269521 -
W 4 b M| Sheetl Sheet2 “Sheet3 ¥ 4] M | anl

Ready |

|[E@Em 100% (=) [
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Copy scan pixel image to clipboard

1. <<Ctrl + C>> on graph display

2. <<Ctrl + V>> in other application

— N r
@ Profex 3120 ben 7 - B Wd9- 0l Documentl. - hicrosoft Word non-commercial use
Gos e Oe Dieed ey Deos lsimored Jbds oot el Home  Insert  Pagelayout  References  Mailin Review  View  PDF
o > 1 | &y > 1T p” E N =
Qg. 0_&»&.5_“& -‘i* g ;ti @ @@ 1:0) @ <reference Stuctres>  ~ (3] | 0.000000 E o SRS ENES ENEY SN TNEY 3 T TS T T T T T T TS
Projects ax
Name Status A13_0905 F: \XRD)file-formeatsipruker V4| 141211-06 raw -
14121106 idle T T e T T T T T T T
E ——— A13.0905 - o
10000 — — o
E B H i [ e ——
8000 [~ — l =
L 1 i oo - 1
& oo [ — o
Plot Options ax| g 1 - e 1
Scan Scaling Vertical Offset || = 7 -
A13.0905 100 000 ] = )
- ]
L 1 h [k il Fiadl ! |
[ | ) 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 - bd { 1
Convergence Progress | Flot Options. | piffacton Ange 28] 7 ‘ \ | { “ l{ I
Refinement Protocal ® x| |phase Quantites and Gebal GOALs & x - | \ | A
Range start: 20.0118 R !
Range end: 20.4996 -
Integral: 40.9561
Integration of scan A13_0905: 2 -
Range start: 21.6772 | 7 .
Range end: 22.0977 T -
Integral: 120.6433 o @
b =
Fi/XRDfile-formats/bruker/V4/141211-06.1aw 1Projects A=15406A 20= 13983° 1= 6231017cts  d= 6328A Pageilofl | Wordsi0 | 6 German (Switzerland) | (t)




PROVER

OPEN SOURCE XRD AND RIETVELD REFINEMENT

New syntax for quantification GOALs (optional)

01-tutorial.dia

o1-tutorial.sav B | o1-tutorial st
RU=10

% Measured data

VAL [1]=01-tutorial.xy

% Minimum Angle (2theta)
WMIN=10

% Maximum Angle (2theta)
1AX=60

% Result list output
LIsT=01-tutorial.lst

% Peak 1ist output
OUTPUT=01-tutorial.par

% Diagram output
DIAGRAMM=01-tutorial.dia
% Global parameters for zero point and sample displacement
EPS1=0
PARAM[1]=EPS2=0_-0.01A0.01
EPS3=0

alpha3ratio=0.020
betaratio=0.005
NTHREADS=8

PROTOKOLL=Y

SAVE=N

sum=betaCPP+betaTCP+HAp

ObetaCPP=betaCPP/sum NeW Syntax
QbetaTCP=betaTCP/sum

QHAp=HAp/sum

GOAL [1]=QbetacPP /

GOAL [2]=0betaTCP
GOAL [3]=aHAp

I X Phase Quantities and Global GOALs
JL 5.//735U02/E-UL -1_/6b6YY3YE-18 -1L.bU. . . s _ s
22 1.3168208E+02 1.12713726+02 9311  fiVRE\tukerial\Oiitutoria).ist
J1 6.2618910e+01 6.1113862e+01 5.28 —— Pl L
--------------------------------------- Parameter, Goal value ESD
J8-ADS-15-LynxEyeXE-bkgr.xy: assuming -

QbetacpPpP 0.0458 0.0017
28-ADS-15-LynxEyeXE-bkgr.xy: assuming - QbetaTCcP 0.7657 0.0017
J0:11.682 hh:mm:ss.ms ~ QHAp 0.1885 0.0012

@ Preferences

General
Text Editors
4 Graphs
Appearance
Fonts
Scan Styles
Print and Export
4 BGMN
Backend Configuration
Repositories
Limits
GOAL Management
Summary Tables
Reference Structures
Favorites
Structure File Handling
Fullprof.2k
Chemical Composition
Text Blocks

BGMN - GOAL Management

Manage Phase Quantification GOALs

GOAL syntax format Extended -

Relative Phase Quantity GOALs
GOAL name prefix Q
Denominator variable  sum
Absolute Phase Quantity GOALs
GOAL name prefix Qabs

Denominator variable  sumabs

[ Also add GOALs for relative phase qantities

Customize in
preferences dialog
(select old or new syntax)

Ok ] [ Cancel

1Projects A=154060A 28= 0.000° I= 0.000 cts d
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+ many bugfixes

} Profex 3.12.0-betal]

Eile Edit View Project Run Results [nstrument Tools Window Help
Q @ . Q ,_9 ,& H H a q %i ' o t ﬁ 1 T‘_. @ @ @ @ j, <Reference Structures> v @ I 0.000026 |
Projects 8 % | orutonalds B | oitutorialsav [ | ottutorialist 0 |
Name Status F:WRD \tutorial\ 1-tutorial dia
Ol-tutorial  completed T T T T T T T T T T T T T T T T T T T T T T T
r 1ol IR [ A UL LY
Fl Il [ [ 1 | Glculsted H
5000 —| | | | Il 1
r —— Background ]
r —— betaCaPyrophosphate |
N ——— betaTCP N
a000 - ——— Hydroxyapatite ]
3000 [~ —
Fo ]
3
Projects | Plot Options KA r ]
Convergence Progress 5 x | g 2000 =
£ L _
£ L i
\ L i
\ L i
or \ 1000 —
spo T B L }\ 1 ﬁ 1 J\
— 0
sl
7F v e by e by b e e b b e b b b1
A A i A i A A 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
37 Iterations Diffraction Angle [°28]
Refinement Protocol B X Phase Quantities and Global GOALs 8 X

6. 35U0L0ZE+UL 8. UY/UBS/E+UL  5.//35UZ/E-UL -1./bbYY3YE-18 -1.bU.
1.4448585e+02 1.4422010e+02 1.3168298e+02 1.1271372e+02 9.31!
7.5343809e+01 6.3927834e+01 6.2618910e+01 6.1113862e+01 5.28)

1th pattern file named RMS-D8-ADS-15-LynxEyeXE-bkgr.xy: assuming -
1-rho=1.09%

Refinement completed in 00:00:11.682 hh:mm:ss.ms
< |

n r

F:/XRD/tutorial/01-tutorial.dia

lth pattern file named RM5-D8-ADS-15-LynxEyeXE-bkgr.xy: assuming -~

F:\XRD\tutorial\0l-tutorial.lst

Rup=8.53%, Rexp=7.16%, X2=1.4193 GOF=1.1913
Parameter, Goal value ESD
QbetaCPP 0.0458 0.0017

3 QbetaTCP 0.7657 0.0017

- QHAp 0.1885 0.0012

1Projects A=154060A 26= 34409° 1= 4439605cts  d= 2604 A

Bug image: http://www.thecomputeradvisor.net



