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BGMN: Based on Text Files

PP

Control T ®
Inst t fig. :
ne ru(rz:;q():on 8 file (*-Sav) Refined parameters
% (*.Ist)
>
i (@
Wavelength
(*.lam) Refined pattern
> A 2 W (*.dia)
o @’_/\j
S Y @
Raw data BGMN (‘:; @
(*.xy) €o Peak parameters
(/Y s—=—-=—23 [0V (*.par)
S 5 o © _— )

b fe [t

Structure models .
More optional

(*.str) )
- ¢ output files
o Tl . @,@:J\j
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S

mand Line Application

ﬁ doebelinn@turbo-calc-sys: ~/Documents/519_0007/BGMN-cmdline G o [\l s

File Edit View Search Terminal Help

$ s

180131-06.raw 180131-06.xy Cal.str
180131-06.sav betaTCP.str HydroxylapatiteM.str

Y |
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mand Line Application

ﬁ doebelinn@turbo-calc-sys: ~/Documents/519_0007/BGMN-cmdline G o [\l s

File Edit View Search Terminal Help

% 1s

180131-06.dia 180131-06.raw betaTCP.str RMS-D8-ADS-15-Lynx
180131-06.1st 180131-06.sav CaO.str RM5-D8-ADS-15-Lynx
180131-86.par 1808131-06.xy HydroxylapatiteM.str

s 1

RMSh
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Graphical User Interfaces for BGMN

ﬁ doebelinn@turbo-calc-sys: ~/Documents/S19_0007/BGMN-cmdline SRR R

< BGMN can be used from a
command shell. No user interface
ata points and 55 pars is required.

File Edit View Search Terminal Help

Profex 4.0.0-rc190823 - O X
File Edit View Project Run Results Instrument Tools Window Help
ESECL LAY DPVRFLA s &> >0 -] [ocooo0 [
Projects B X 180131-06.da  180131-06.sav 180131-06.Ist
Name Status D18_0001 01-00-00¢ C:\prd\S19_0007\BGMN-cmdline 180 131-06. dia
180131-06 completed 5000 FT T T T T T T T T T T T T T T T T
r | N [ " HERC T L DR T DI Lt i im gy
r 1 [ e T A R N O T R Y T T T T W (TR TR T T W i 1
= | | —— Icalculated 3
4000 — —— Background =
C — betaTcP |
L —— Hydroxylapatite
C — ca0 ]
ab D 3000 — |
Plot Options & x F B
Scan Scaling Vertica = 4
Iobserved 100 000 000 ]
Iealculated 100 000 r q
100 -264.7] L ]
Background 100 000 1000 - —
betaTCP 100 000 L |
Hydroxylapatite-M 100 000 = 4
ca0 100 000 o F | " oA b I b L ]
Lo b T T T o T e Lo T T T vy Ty
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Diffraction Angle [*26]
< >
Refinement Protocal & X Refined Parameters a8 x
~2.9086067E-01 -1.0042622E-04 -1.0004415E+00 -2.1870891E-03 - A | porameter Valoe  |ESD
-8.6108050E-06 -1.8970620E-01 -6.4300364E-05 -6.8163048E-01 -
-2.6975710E+01 3.8824515E+01 2.7203687E+01 1.2902723E+02 Statistics
1.1428810E-06 -3.5050552E-06 4.8254081E-01 0.0000000E+Q0* ¥ Global GOALs
9.7593819E+01 8.3230042E+01 8.3329468E+01 8.9300685E+01 QbetaTCP 0.0029 0.0008
B t h 1 t 6.9178941E+01 5.2477209E+01 4.3563769E+01 3.4209386E+01 QHApM 0.9971 0.0008
ut much more convenien aceo 0000
1-rho=1.21% Local GOALs
With a user interface 9 Refinement completed in 00:00:16.968 hh:mm:ss.ms .
< > Chemical Composition  Refined Parameters
Ceerd\$19_000D7\BGMN-cmadline\180131-06.dia 1Project | [A=15406A |[26= 42.836~ | [I= 4840485cts |[d= 2109A ||




Profex — A Graphical User Interface for BGMN

Developer: Nicola Dobelin (private)

License: GPL v2 or later (open source)

Founded in: 2003

Platforms: Windows7/8/8.1/10
Mac OS X 10.9 -10.14 (64bit)
Linux

Rietveld Backends: BGMN, Fullprof.2k

Website: http://www.profex-xrd.org

Current stable version: 4.0.0

N k‘ Lo

r I [ & DTy o I L
.00 .00 0.00 5.00 .00 3.0
Dfracion Arce (+28)

6. _u u.uu: 01 124772096401 4.3563769€+01
rho=1.21%

efinement completed in 00:00:16.968 hh:mm:ss.ms




Profex — A Graphical User Interface for BGMN

Version 4.0.0:

Released in August 2019
Bundled with BGMN
Includes >750 structure files
(~400 by BGMN team + ~350 by Profex)
Includes 35 instrument configurations
Many new features:

- Search/Match

- Electron density maps

- Reporting

N

[ [

\l. | wﬂm .

9. 19€ +
6. _u 78941E+01 124772096401 4.3563769€+01

rho=1.21%

efinement completed in 00:00:16.968 hh:mm:ss.ms

23.00

& X Refined Parameters

.........

.00 35.00
O¥fraction Anghe (*26]

40.00 45.00 0.00 5.00




Installing Profex

v  Windows: Installer (*.exe) or portable bundle (*.zip)
+ OSX: Compressed disk image (*.dmg.zip)
+ Linux: Source code

I 5 | Profex-4.0.0 - m] e
Start Freigeben Ansicht v o
“~ v <« RMSPRG » Profex-4.0.0 v O "Profex-4.0.0" durchsuchen »

| BGMN suite

~
Mame Anderungsdatum

Typ

bearer Dateiordner

BGMNwin Dateiordner

Device file repository

Devices < DTG Taner

Dateiordner

iconengines
imageformats Dateiordner
platforms Dateiordner
Presets Dateiordner
printsupport 27.08.2019 08:17 Dateiordner
Reports 27.08.2019 08:17 Dateiordner
sgldrivers 27.08.2019 08:17 Dateiordner
< 700 9018 0017 . .
Structures < el Datziodner Structure file repository
styles 27.08.2019 08:17 Dateierdner

Wavelengths Dateiordner

@ BGMMN_manual_2005.pdf PDF-Datei 2'531 KB
=] HELP.XML XML-Dekument 21 KB
D licencetxt Textdokument 18KB
msvcp140.d1l Anwendungsenwe... 613 KB
opengl32sw.dll Anwendungsenwe... 201433 KB
profex.exe Anwendung 8134 KB
D profex.log 13KB
[E3 Profex-BGMN-Part-1-Installation-EN.pdf PDF-Datei - Profex program executable
[E Profex-BGMN-Part-2-Application-EN.pdf PDF-Datei RMS k

= o - _ . I

A 4

38 Elemente




Installing Profex

[ NN ]
>
Favoriten

2 Zzuletzt benutzt
:A.; Programme
[ Schreibtisch
|33 Dokumente
o Downloads
Develop
Orte
< iCloud Drive
L) Profex-BGMN
Entfernte CD/DVD
@ Netzwerk

Tags

+ Windows:
+ OSX:
v Linux:

=l Profex-BGMN

|

Bl=c= - %
Profex-BGMN
[ NN
<
Favoriten

& Zzuletzt benutzt
/2 Programme
[ Schreibtisch
Iﬁl Dokumente
o Downloads

E Develop

"

Orte

i Profex-8GMN | <O iCloud Drive

Q Profex-BGMN
Entfernte CD/DVD
@ Netzwerk

Tags

Installer (*.exe) or portable bundle (*.zip)
Compressed disk image (*.dmg.zip)

Source code

[ Profex-BGMN

B = 00 &2 32 v % v

BGMN_manual 20 BGMN-Templates
05.pdf
e0e

I

j Favoriten

profex-Bq = Zuletzt benutzt

Part-2-..n-l A programme
[ Schreibtisch
[ Dokumente
0 Downloads
3 pevelop

Orte
& Profex-§

<™ iCloud Drive
Profex-BGMN
Entfernte CD/DVD

@ Netzwerk

Tags

4

T

licence.txt Profex

Profex-BGMN-

Dart 11 n_EN ndf

"9 BGMN-Templates

B=o= = -

Devices Presets

\d Profex-BGMN » [ Profex-BGMN > [Bl BGMMN-Templates

Reports

Structures

Wavelengths

Profex program
executable

BGMN suite (inside
Profex application
bundle)

Structure file repository

Device file repository

RMSh
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Profex: First Start Security Warnings

Windows OS X:

“%= Profex =~ can't be opened because itis

Der Computer wurde durch Windows P . from an unidentified developer.

.. Your security preferences allow installation of only
geSCh UtZt apps from the Mac App Store and identified

developers.

Google Chrome downloaded this file today at 4:02
PM.

? [ OK

Ctrl + Click on Profex = “Open”

"Timmdess Profex Iesss—ame™ can’t
& . be opened because the identity of the
@ developer cannot be confirmed.

Trotzdem ausfiihren m — Opening "o Profex =y Wil
always allow it to run on this Mac.

Google Chrome.app downloaded this file on an
unknown date.

«More Info» = «Run anyway» Q) Open | R

«Open» RMSh
v



Profex: First Start

BGMMN Backend Configuration x

0 Mo valid BGMN configuration found. Would you like to run auto-configuration?

Yes MNo

BGMM Configuration x

0 Auto-configuration was successful,

BGMM installation found in "C:/RMSPRG/Profex-4.0.0-rc190826-64bit/
BGMMwin"
Repositories found in "C/RMSPRG/ Profex-4.0.0-rc190826-64bit",

Would you like to index the structure file repositery now?
This will take up to several minuts,

Indexing refe.. 7 *
Indexing ZrO2-m.str

1%

Cancel

RMSh
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File

B

&7 |

=

Profex 4.0.0-rc190826
Edit View Project Run
Open Text File...
Open Raw Scan File...
Open Refinement Project...
Open Project Archive...

Insert Scans...

Remove Scan...

Save
Save file as...

Save all text files in all projects

Recent Graph Files

Recent Text Files

Print...
Print all Graphs...
Export all Graphs to SVG...

Close Project

Close All Projects

Import Structure File...
Scan Batch Conversion...

Save Batch Refinement Script.

Quit

Results  Instrument Tools Window Help

P Yy

ci-0 T > OOk Q

Ctrl+G

Ctrl+R

Open Raw Data File x
“ v P <« §19.0007 » Profex-first-start v O "Profex-first-start” durchsuch... @
Organisieren v Neuer Ordner =~ @ @

.
180131-06.raw
Dateiname: “| | Bruker RAW scan (*.raw *.RAW) ~

RMSh
A 4



Profex: First Start

' Profex 4.0.0-rc190826

File Edit View Project FRun Results |nstrument Tools Window Help

EEERPLLEY DPCR » ®  Ermw Ne=2a
[
Status D15_000101-00-00c 180131-06.raw

S 180121-06 idle 101018 oy e e e e Plotarea
D013_0001 01-00-00c
(cannot be closed)

180131-06.raw

Projects Flot Options

Convergence Progress

Rwp

e 0 L b Y

_ Acceptance Limit (2 = 1.5) 500 10.00 1500 20.00 2500 30.00 3500 4000 4500 50.00 5500 &0.00
Diffraction Angle [26]

Intensity [counts]
T T T T | T T T T | T LU | T T T T | LU T

Iterations

Dock windows
(can be closed / stacked
/ rearranged / detached)

irst-start' 180131-06.raw

RMSh
A 4



Profex: First Start

Profex 4.0.0-rc190826

File Edit Project  Run  Results  Instrument Teocls  Window  Help
SEELLLB®|[ D P @ =
. *  Plot Options
Projects g X 180131-06.raw
= »  Refinement Protocol
Marme Status D1s_000 _ »
. 130131-06 dle 5000 T Chemical Composition T
B Context Help
B " Convergence Progress
aoo00 Peak Integrals
i Peak List
B Search/Match Phases
E 3000 "  Refined Parameters
§ -
E -
£ 2000 —

[ 0,000000 &

180131-06.raw

Closed Dock Windows can be re-opened
from the «Window» menu

— D13_000101-00-00c 4

RMSh
A 4




Profex: First Start

Help = Mouse and Keyboard Commands:

Mouse and keyboard actions ? >

Mouse and keyboard actions for scan plot

Left Mouse Button Zoom

Ctrl + Left mouse button Drag view

Shift + Left mouse button Create peak integral

Shift + Left double click Clear all peak integrals

Left double click Load reference structure with strongest peak at dick position
Ctrl + Left double click  Print current coordinates to refinement protocol console

Right mouse button Reset zoom
Middle mouse button Scale intensity of reference lines

Scroll wheel Zoom horizontally

Ctrl + scroll wheel Zoom vertically

Ckey Toggle cross hair cursor on [ off
N key Toggle noise cursor on [ off

S key Toggle spectral line cursor on f off
H key Display this help dialog

Close

RMSh
A 4



Indexed Reference Structures

Select

Reset

Profex 4.0.0-rc190826 - O X
File Edit View Project FRun Results |nstrument Tools Window Help
EOBLMLBE DIPVIFT A LTS &0 B OO Q) Ot A | [ooomoo 2]
ANALCIMC ~
Projects g x 180131-06.raw Anatase
Andalusite
Name Status D13_0001 01-00-00c Ang;;i‘e 180131-06.raw
S 180121-06 idle 5000 [TTrrrrrrrrr oo T | L L L | Anll’:;'drite UL IR IR R
L mkeﬂgé ——— D13_000101-00-00c
B AnkeritD7 7
4000 [ AMNMITE 7
- . " ]
L Reference hkl lines - ]
£ o \ N
kel L ]
Plot Options g X ‘g B 7
Scan Scaling Vertical Of] E 2000 — —
D18_0001 01-00-00¢ 1.00  0.00 L ]
1000 — —
i} [ | M e s s ' : jllr T ! |r!| Ir i il i " f Y i } JIJ ILUI.L Aers i =ikt et b a3 disltvetio 1 "
5.00 10.00 15.00 20.00 5.00 30.00 35.00 40.00 45.00 50.00 55.00 ©0.00
] ) -
a o Diffraction Angle [26]
Refinement Protocol Refined Parameters 2 X
Parameter Value ESD
v Statistics
Rwp 0.00
Rexp 0.00
S— v
[ C\xrd\S19_D007\Profexfirst-start\180121-06.raw | [1Project | [A=15406A |[26= 0.000° |[I= 0.000cts |[d= 0.000A |]

RMSh
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Step 1: Identify Phases

Profex 4.0.0-rc130826 - O X
File Edit View Project Run Results Instrument Tools Window Help
EEBLLLBE DPVLIFTLAL=E &> > OO Q)9 [mieor V] %t | oo B
Projects g X 180131-06.raw
Name Status D15_0001 01-00-00c 180131-06.raw
S 18013106 idle 5000 T T T T T T L e e e e e I s o oo s e B e e e e LA B e s e s s
L D13_000101-00-00c -
4000 — —
T o000 —
=1 - =
2 L i
Plot Options g X ‘g r h
Scan Scaling Vertical Of] g 2000 — —
D18_0001 01-00-00c 1.00  0.00 L ]
1000 — —
owlillﬁle ,'_.J?ULJL_[J ko hh ) uLJ\m
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 50,00
] ) -
< N Diffraction Angle [#26]
Refinement Protocol & X% Refined Parameters g X
1: Apatite-OH.str {offset = 0.000025) A
2: HAP.5TR (offset = 0.000025) parame_tef Value ESD
3: HAPmod.5TR. (offset = 0.000160) ~  Statistics
4: Apatite-O.str (offset = 0,000188) Rwp 0.00
5: COHA.str {offset = 0.000410) Rexp 0.00
[ C\xrd\S19_D00T\Profexfirst-start\180131-06.raw | [1Project | [A=15406A |[26= 22390° |[I= 2913171 cts |[d= 39684 ||

RMSh
A 4



Step 2: Create Refinement Project

Profex 4.0.0-rc120820 1. Click «<Add/Remove Phase»
File Edit View Project FRun BResults [nstrurment Tools Window  Hel
EEOEBELDKLLWBE HBYED W= 2. Select correct instrument
configuration
. Add / Remove Phases ? >
Generate default contral file for instrument configuration: RMS-D3-ADS-154 ynnEyeXE ~ 3 SeleCt Identlfled phases
Add Phases — RemovePhases .
4. Click «OK»
Filter: | G~
File Mame Phase &
[] Apatite-Cl.str Chlorapatite
[] Apatite-CO3-A.str CO3Apatited
[] Apatite-CO3-B.str CO3ApatiteB
[ Apatite-F.str Fluorapatite
] Apatite-F-Mn.str CaMnhpatite
[] Apatite-F-Sr.str CaSrFApatite
[ Apatite Ostr Cxyapatite
| Apatite-OH.str Hydroxyapatite I
Apatite-OH-Cu,str CuHvdroxvapatite N
[] overwrite existing files o7
Expand/Collapse Cancel
RMSh

A 4



Step 2: Create Refinement Project

Profex 4.0.0-rc190826 - O hed

Eile Edit View Project Run Results Togls Window Help
HEED LGB QAL +tvw=l®p> >0k Qv Cremus ~ . | o 7

Projects & X | 130131 180131-06.sav* £

% SamplelD: D18_0001 01-00-00c

% Theoretical instrumental function

VERZERR =RMS-D3-AD5-15-LynxEyeXE.qeq

% Wavelength

LAMBDA=CU

% Phases

STRUC[1] =Apatite-OH.str

% Measured background

UNT=RM5-Da-AD5-15-LynxEyeXE-bkgr.xy

RU=10

% Measured data

VAL[1]=180131-08.xy

% Minimum Angle (2theta) |

WMIN=10

Plot Options 5 % % Maximum Angle (2theta) i . ;

pt oA e Start Freigeben Ansicht [2]
Scan Scaling Vertical Of % Result ist output « v | e S19.0007 > Profex-first-start v|® | “Profex-first-start’ durchsuch... 0

LIST=180131-06.Ist

D18_0001 01-00-00c 1.00 0.00 19 % Pesk list output

20 OUTPUT=180131-05.par B
21  °:Diagram output

22 DIAGRAMM=130131-06.dia ,@
23 % Global parameters for zero point and sample displacement i

24 EPS1=0
25 PARAM[1]=EP52=0_-0.01"0.01

26 EPS3=0 180131-06.raw Apatite-OH.str RMS-D8-ADS-15- RMS-D8-ADS-15- RMS-D8-ADS-15-
27  alphairatio=0.020 LyrxEyeXE.geq LynxEyeXE.ger LyrxEyeXE.sav
28 betaratio=0.005
29 NTHREADS=3

< > | 30 PROTOKOLL=Y

Mame Status
» 180131-06 idle

= | Profex-first-start

BEURGLIERN B wanbume

Refinement Protocol & % Refined
1: Apatite-OH.str (offset = 0.000026) ~ [ param
2: HAP.STR. (offset = 0.000026) RMS5-D2-ADS-15-
3: HAPmod, STR. (offset = 0.000160) v Sl LynxEyeXE-bkgr
4: Apatite-O.str (offset = 0.000136) xy

5: CDHA.str (offset = 0.000410)

[ C\xrd\S19_0007\Profexfirst-start\ 120131-06.sav |

6 Elemente

RMSh
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Step 3: Release parameters for refinement

Open all structure files

- Profex 40.0-rc190826

File Edit View Project FRun Results Instrumep pfls  Window Help

SEBRLLRY NP FLA+tesleb »p 0T Q|0 Crmmas - =

Projects 8 X | 13013106.raw  180131-06.sav= ]  Apatite-OH.str £

PHASE=Hydroxyapatite // 01-074-0565| =
MineralName=Hydroxylapatite //
Formula=Ca5_(PO4)3_(0OH) //
SpacegroupNo=176 HermannMauguin=P6_3/m //
PARAM=A=0.9424_0.9330"0.9518 PARAM=C=0.6879_0.6810"0.6948 //
RP=4 k1=0 k2=0 B1=ANISO~0.05 GEWICHT=SPHAR4 //
GOAL=GrainSize(0,0,1) //
GOAL=GrainSize(1,0,0) //
Plot Options a8 x GOAL:Hydroxyapatite=GEWICHT *ifthenelse(ifdef(d),exp(my*d*3/4),1)

Seam Scaling Vertical 0f |10 E=CA Wyckoff=f x=0.3333 y=0.6667 z=0.0015 TDS=0.00664290
0180001 01-00-00c 100 0.00 11 E=CA Wyckoff=h x=0.2468 y=0.9934 z=0.2500 TDS=0.00567436
12 E=P Wyckoff=h x=0.3987 y=0.3685 z=0.2500 TDS=0.00477426
13 E=0 Wyckoff=h x=0.3284 y=0.4848 z=0.2500 TDS=0.00953535
14 E=0 Wyckoff=h x=0.5873 y=0.4651 z=0.2500 TDS=0.01014069
15 E=0 Wyckoff=i x=0.3437 y=0.2579 z=0.0702 TDS=0.01499127
16 E=0(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.1950 TD5=0.00000000
17 E=H(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.0608 TDS=0.02547459

Name Status
> 180131-06 idle

WoOoNGOn R WNE

Already released for refinement:

- UnitcellAand C

- Crystallite size (B1)

- Scale factor with texture (GEWICHT=SPHAR4) RMS b
4



Step 4: Run the refinement

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results Instrument Tools Window Help
B E B D Ih Iﬂ B w I:n @ @ @ g A o ﬁv §v @ > 0O E»Ir Q Q@ |-<Reference Structures = ~ { [ -0.000054 5
Projects & X 18013106.dia  180131-06.sav [ 180131-06.1st [
Name Status D18_0001 01-00-00¢ 180131-06.dia
> 180131-06 running... L L R B B B T T T T T T T T T T T T T T T T T T [ T T T T
r — Iobserved N
B — Icaloulated T
4000 C —— Background J
- —— Hydroxyapatite
3000 - —
= - i
=1
g L 4
Plot Opti | x & B _
ot Options E r a
Scan Scaling Vertical Offset| | £ r 7
| ehserved 1.00 0.00 - -
| calculated 1.00 0.00 1000 T __
1.00 -262.76 - -
Background  1.00  0.00 B J J ]
Hydroxyapatite 1.00 0.00 o -1 I A L) 1 b n L }L__ k L Jﬁ J,\ fig }
1 1 1 1 | 1 1 1 1 | 1 | 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | | 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 50.00
< 5 Diffraction Angle [#26]
Refinement Protocol & X Refined Parameters g X
9 4.696244E+03 1.533E+02 5.482E-07 1.000 ~ L
10 4.649420E+03 9.333E+01 2.896E-06 1000 Parameter Value ESD
11 4.519586E+03 5.909E+01 1.502E-06 1.000 v Statistics
12 4.600743E403 3.764E401 7.510E07  1.000 Rwp 1073
13 4.588076E+03 2.414E+01 1.306E-06 1.000 R 10.12
14 4.581127E+03 1.512E+01 6.532E-07 1.000 W =p .
< ¢, .
[ C\xerd\S19_D0OT\Profexfirst-start\180121-06.dia | [1Project | [A=15406A |[26= 0000° |[I= 0.000cts |[d= 0000A ||

RMSh
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Results

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results Instrument Tools Window Help
SEEDLLEY DYPRRAL+ti=/e> > 0T Q0 Crmmme oo 3
Projects g X 18013106.dia  180131-06.sav [
Name Status D18_0001 01-00-00c 180131-06.dia
> 180131-06 completed sooo T T T T T T 1 T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T 1T
C 1 1 [ | [N T I R O T I O I T I TR B AN TR T |
E — Iobserved ]
= — Icaloulated B
4000 — -
r —— Background ]
o L H k I f'l —— Hydroxyapatite |
n
T amf Detailed results (*.Ist file =
2 c ]
Plot Options g % ‘E 2000 [ I| | =
@ C |
Scan Scaling Vertical Offset E C ]
I observed 100 000 1000 |- SL“ nn |ary Of reSUItS JL =
| calculated 1.00 0.00 r ]
100 -20448 o Ed . b A OIS NULA b S b N
Background  1.00 0.00 S
. P T T I T e T T T T B
Hydroxyapatite 1.00 0.00
15.00 20,00 25.00 30.00 35.00 .00 45.00 50.00 55.00 60,00
a 2 Diffraction Angle [#26]
Refinement Protocol & x| Refined Parameters =
0 4.274073E+03 |
-5.3957305E-05 9.4238545E-01 6.8317997E-01 6. 2465055E 400 -3, 1280457E +00 Parameter Vlue EsD
2.8218727E-04 -3.1301324E+00 1.5835749E-04 -2,9930925E+00 -3. 1280066E+00 v Statistics
1.5835749E-04 -1.5003763E+00 2.4743905E-04 -6.2465650E+00 2.8218727E-04 Rwp 1037
-2.9929473E+00 2.4743905E-04 -1.2787374E+01 1.6888215E+02 1.4625623E+02 R 10.09
1.2632497E+02 5.7735029E-01 -4.2865027E-10 4.0550261E-08 8.0993221E+01 =p :
8.3485690E+01 7.5386385E+01 6.2145883E+01 5.1815113E+01 4.4088451E+01 f 1.06
3.6037266E+01 3.0966292E+01 3.0855891E+01 4.6375980E-03 GoF 1.03
1th pattern file named RMS-D8-ADS-15-LynxEyeXE-bkar.xy: assuming free XY [E] format ~ |ChhallGOREy z
1-rho=1.10% OHydroxyapatite 1.0000
1th pattern file named RMS-D8-ADS-15-LynxEyeXE-bkar.xy: assuming free XY [E] format v Local GOALs
il ¥ Hydroxyapatite
i 2 L 0.9423a3 0000008
[ C\xerd\S19_D0OT\Profexfirst-start\180121-06.dia | [1Project | [2=15406 A | [26= 17.287° |[I= 1017.086cts |[d= 51254 ||

RMSh
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Context Help

Open «Window = Context Help»

Profex 4.0.0-rc130826 - m} *
File Edit View Project Run Results Instrument Tools Window Help
SHEDL LB DOPRRFI LA trn=®> > 00 Q0 G | oo ]
Projects B X | 130131-06.dia  180131-06.sav* (L]  180131-06.st* [[]  Apatite-OH.str (] IContextHe\p g x
MName Status 1 PHASE=Hydroxyapatite // 01 5 using the default setting
> 180131-06 completed 2 MineralMame=Hydroxylapatite // B2=kl¥*sqgr(Bl)+k2*sqgr(sk)
3 Formula=Ca5_(P04)3_(OH) //
4 SpacegroupNo=176 HermannMauguin=Pé 3/m // k2 defines the square of the micro strain, Spedal settings for
5 PRRRM=A=0.9424 0.5330"0.9518 PARAM=C=0.6875_0.€810"0.€948 // anisotropic strain are
£ k2=ENISO
7 !
8 ize(1,0,0) // which means
g vapatite=GEWICHT*ifthenelse (ifdef (d),exp (my*d*3/4),1) K2=ANTSOSOR
10 f=f x=0.3333 y=0.6667 z=0.0015 TD53=0.00664250 - @
11 f=h x=0.2468 y=0.9934 z=0.2500 TD5=0.00567436 and for complicated cases
Plot Options g x| |1z f=h x=0.3987 v=0.3685 z=0.2500 TD5=0.00477426
- - 13 f=h x=0.3284 y=0.4848 z=0.2500 TD5=0.00953535 k2=RNISO4
Sean Scaling Vertical Offset | |, f=h x=0.5873 y=0.4651 z=0.2500 TDS=0.010140&%
| observed 100 0.00 15 E=0 Wyckoff=i ==0.3437 y=0.2579% z=0.0702 TD5=0.01499127
| calculated 1.00 0.00 16 E=C(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.1950 TDS5=0.00000000
1.00 -284.48 17 E=H(0.5000) Wyckoff=e x=0.0000 y=0.0000 z=0.0608 TD5=0.02947459
Background 1.00 0.00 18
Hydroxyapatite 1.00 0.00

1. Place the cursor on a parameter (here: k2)
2. Press «F1» key

RMSh
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Release Micro-Strain for refinement

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results Instrument Tools Window Help
HERDLLEY NPRRAL+u=leb > 0k QL CTreemwes | [oommsa 3]
Projects B X | 130131-06.dia  180131-06.sav=[|  180131-0dst=[]  Apatite-OH.str (£
Name Status 1 PHASE=Hydroxyapatite // 01-074-0565
» 180131-06 completed 2 MineralName=Hydroxylapatite /,
3 Formula=Ca5_ (PO4)3_(CH) //
4 SpacegrouplNo=176 HermannMauguin=P&é_3/m //
] PARAM=A=0.5424 0.9330"0.5518 PARAM=C=0.6875 0.681070.6948
6 RP=4 kl1=0 k?=0 RI=ANTSN~0 N5 GFETCHT=SPHAR4 //
7 GOAL=GrainS5 Undo
8 GORL=GrainS Redo Ctrl+Y )
8 GOAL:Hydrox (ifdef (d), exp (my*d*3/4),1)
10 E=CA Wyckof Cut 015 TD5=0.006642%0
11 E=CA Wyckof - 500 TDS5=0.00567436
Plot Options g x| |12 E=F Wyckoff Copy 00 TDS=0.00477426
- - 13 E=0 Wyckoff Daste 00 TDS=0.00953535
Sean Scaling Vertical Offset| | 1, p_g gyckore Delete 00 TDS=0.0101406%
| observed 1.00 000 15 E=0 Wyckoff 02 TD5=0.01459127
| calculated 1.00 0.00 16 E=0(0.5000) Select Al Ctrl+A 0 2=0.1950 TD5=0.00000000
1.00 -284.48 17 E=H(0.5000) 0 z=0.0608 TD5=0.0254745%9
Background 1.00 0.00 18 Refine isotropically
Hydroxyapatite 1.00 0.00 X X X
Refine anisotropically
Fix parameter
TCMITENt e
< >

1. Open the Apatite-OH.str file ( ¥ button)
2. Place the cursor on the parameter «k2»
3. Right mouse button to open context menu
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Release Micro-Strain for refinement

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results Instrument Tools Window Help
SEHPCLLBY DY A +w=lab]r 0Tt Q0 Ermmmmes M=
Projects B X | 130131-06.dia  180131-06.sav=[|  180131-0dst=[]  Apatite-OH.str (£
Name Status 1 PHASE=Hydroxyapatite /, 4-0565
» 180131-06 completed 2 MineralName=Hydroxylapatite
3 Formula=CaS_(PO4)3_(OH)
4 SpacegrouplNo=176 HermannMauguin=P&é_3/m //
] PARAM=A=0.5424 0.9330"0.5518 PARAM=C=0.6875 0.681070.6948
6 RP=4 kl1=0 k?=0 RI=ANTSN~0 N5 GFETCHT=SPHAR4 //
7 GOAL=GrainS5 Undo
8 GORL=GrainS Redo Ctrl+Y )
8 GOAL:Hydrox e (ifdef (d), exp (my*d*3/4),1)
10 E=CA Wyckof Cut 0015 TDS5=0.00664290
11 E=CA Wyckof - 2500 TD5=0.00567436
Plot Options g x| |12 E=F Wyckoff Copy EO0 TD5=0.00477426
- - 13 E=0 Wyckoff Daste E00 TDS=0.00953535
Sean Scaling Vertical Offset| | 1, p_g gyckore Delete E00 TDS=0.01014065
| observed 100 000 15 E=0D Wyckoff 702 TDS=0.01499127
| calculated 1.00 0.00 . =0, =0.
calculates 16 E=0(0.5000) Select Al Ctrl+A 00 z=0.1%50 TD5=0.00000000
1.00 -284.48 17 E=H(0.5000) 00 z=0.0608 TD5=0.0294745%
Background 1.00 0.00 Az I Refine isotropically I
Hydroxyapatite 1.00 0.00 - - -
Refine anisotropically
Fix parameter
Comment line
< >

1. Select «Refine isotropically»
2. Run the refinement
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Releasing / Fixing Parameters for Refinement

Undo

Redo Chrl+Y
1. Place cursor on parameter S
Cut a
2. Right mouse button Copy :
3. Select status from menu - ;
Select All Chrl+A '?
T
Refine isctropically
Refine anisotropically
. Fix parameter [
Alternatlvely: Comment line |

1. Place cursor on parameter
2. Use «F5» and «F6» keys to change refinement status

Anisotropically

(if supported)
Fix Isotropically
with boundaries O
m «E Isotropically

without boundaries RMS b

A 4



Example 2: Favorites / Phase quantification

Profex 4.0.0-rc190826

File Edit View Project Run Results Instrument

Tools  Window Help

EEBLLLBE DPLIIT LA L%

DO Q

0 [FeNbo4o v] A [ 0.000000 2

Projects g X 181018-04.raw
Name Status D_180015 TCP 7007C a 181018-04.raw
3 131013_m Idle _| T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T _L
L — D_180015TCP 700%Ca
1500 [ 3
- E ]
= F N
3 1000 |- —
B C ]
Plot Options g X ‘g r ]
Scan Scaling Vertical Offset % F 3]
D_180015TC.. 1.00 000 F ]
500 O -
V] C | 1 11 1 | 1 1 1 1 | 1 11 1 | 1 1 1 1 | Il 11 1 | 11l 1 1 | Il 11 1 | |I 1 1
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 £0.00
o -
< N Diffraction Angle [#28]
Refinemnent Protocol & ¥  Refined Parameters (=
1l: FeNbC4o.str (offset = 0.000074) ~ || Parameter Value ESD
2: FeNbC4m.str (offset = 0.000074) .
~  Statistics
3: SPODUMEN.STR (offset = 0.000181) = Ty
4: BaTi5011,str (offset = 0.000225) wp ’
5: PUMPELL.STR (offset = 0.000441) Rexp 0.00
' 0.00
= GoF 0.00
[ C\xrd\S19_D007\Profex-phase-quant\181018-04.raw | [1Project | [A=15406 A | [26= 45210° |[I= 1712171 cts | [d= 20044 ||

Problems:

- Too many phases to chose from
- Highest intensity # strongest peak (highest integrated intensity)
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Example 2: Favorites / Phase quantification

Profex

6

Instrument

Tools

R WA R

|0158-04.raw

Window Help

D_180015 TCP 7007C a

D> DPOFEQIQ

- [m}

[ 0.000000 =

<Reference Structures > s

181018-04.raw

1500

1000

File = Edit View roject  Run  Results
E 2 Undo Ctrl+Z
— & Redo Ctrl+Shift+Z
Proje:
— Cut Ctrl+X
Narme z Tk
> [ L e
Paste Cirl+V
Ej Lopy Control File
Insert Text Block L4
2 ResetFile
Find and Replace... Ctrl+F
Preferences...
ns g x ‘g

2.

Check «phosphate» group
Close dialog («OK»)

Preferences

General
Text Editors
¥ Graphs
Appearance
Fonts
Scan Styles
Print and Export
¥ BGMM

Backend Cenfiguration
Repositories
Peak Detection
Search-Match
Reference Structures
Favorites
Refinement Limits
GOAL Management
Summary Tables
Refinement Report

Fullprof.2k

Chemical Compaosition

Text Blocks

T
— D_180015TCP 7007C a ﬁ

BGMMN - Faverite Structure Files

File Name Phase

~ [ CARMSPRGYProfex-4.0.0...
» [ Alumina-Titania-Zirc...
[] amarphPeak.str
> [ BGMN
» O Cement
» [ Ceramics
»
»

JUsers/doebelinn/AppData/Local/Temp/a..

[ MetalsAlloysOxides

1 Minerals
[l Clemani

> [] Phosphate

X




Example 2: Favorites / Phase quantification

- Profex 4.0.0-rc190826

- O
File Edit View Project Run Results Instrument Tools Window Help
HEFRPLLBY DPRAALLtus/a> > 0T Q6 Eremms " | oo 3]
Projects g x 131018-04.raw
Name Status D_180015TCP 7007C & 181013-04.raw
T L 7 B B B L L BB

> 181018-04 idle :I L

1500 |

1000 [

Plot Options g x

Intensity [counts]

Scan Scaling Vertical Offset

D_180015TC.. 1.00  0.00 r
500

U:|||||||| ||||||||||||\||||||||||||||||||||||||||\||||||;

D_180015TCP 7007Ca

5.00 10.00 15.00

«Favorites» button: WV

20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Diffraction Angle [#28]

Check to limit the database to favorite phases only.
Double-clicking peaks only searches among favorite phases.

60.00

RMSh
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Example 2: Favorites / Phase quantification

Profex 4.0.0-rc190826

File Edit

View Project FRun

Results

Instrument  Tools  Window Help

EEEBLLLBE DIPLSHT ANL)e

@ D [:» D El Q ] |TCP-aI|:|ha w

A [n.nnnnnn =

Projects g x 131018-04.raw
Name Status D_180015TCP 7007C & 181013-04.raw
S 181078-0¢ idle [ N s By s e L T T T T T T T LI e LI s
E D_180015 TCP 7007C a
1500 |
— F | ' Add/ Remove Phases 7 >
£ C
E‘ 1000 :_ Generate default control file for instrument configuration: RMS-DE-ADS-15-LynxEyeXE ~
Plot Options g % % E AddPhases ~ — RemovePhases
Scan Scaling Vertical Offset| £ o
D_180015TC.. 100  0.00 F Filter: | | Slr
=00 :_ File Mame Phase ()
r [ P205-r.str P205rhombo
J ‘|I|L [ sr2P207-alpha.str alphaSr2P207
F PRI L Tl LS T T T [ 5r3P208.str Sr3P208
oL T I l Ll TN [ SrHPO4-alpha.str alphaSrHPO4
5.00 10.00 15.00 20.00 [ SrHPO4-gamma.str gammaSrHP 04
[ SrMgP207 str SrMgP207
i 2 [ SeP206.str SrP206
| TCP-alphastr alphaTCP
| [ TCP-beta.str betaTCP
H [] TCP-beta-H-substituted.str betaTCP-Hsubs
1. Scroll through the list of reference structures e pondbny
. [ TCP-Cr0_29.str CadCrP7028
2. Try to find the best match CLTCP-EeD 203t CadFep7028 v
. . [ overwrite existing files Showing favorite phases only V]
3. Create refinement project 2 Run
Expand/Collapse oK

RMSh
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Example 2: Favorites / Phase quantification

' Profex 4.0.0-rc190826 - O X

File Edit View Project Run Results Instrument Tools Window Help

FHBPLLE? DOPRRF A+ a=l®> > 00k QN Ermemws - | mm ]

Projects B X | 131018-04.dia  181018-04.sav L]  181018-04st [

Name Status D_180015 TCP 7007C & 181018-04.dia

> 181018-04 completed FT T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T I T T T 3
Lot ner rerm FE T T e e ve e P we v e me e w o we me W v ne viw nnenimm p e e e g
1 observed

I calculated

1500

Background
alphaTCP
1000

n
=)
=

Plot Options g x

Intensity [counts]

L

Scan Scaling Vertical Offset

J i ] ) 1 ’ ‘
! o bt it gt el i, ’ LR B i
| ohserved 1.00 0.00 \
| calculated 1.00 0.00 1
1.00 -821.98
Background 1.00 0.00
alphaTCP 1.00 0.00

||I|||I|||I||I|I /I|/||I|||I|||I|||I|||I

22.00 24.00 26.00 30.00 32.00 34.0 .00
N iffraction/Angle [*26]

More unidentified phases

=1

REEFEA

Use double-click or scroll through the
reference structures to identify them.

RMSh
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Example 2: Favorites / Phase quantification

1. Add/Remove phase: __

2. Leave this unchecked (we already have a control file)

3. Select identified

phases | 0 Add / Remove Phases 7 >
4. - «OK»
[ Generate default control file for instrument configuration: RMS-D8-ADS5-15- ynxEyeXE
Add Phases — RemovePhases
Fiter: | Zile
File Name Phase &3
[] sr2P207-alpha.str alphasr2P207
\ [] Sr3P208.str Sr3p208
[ SrHPO4-alpha.str alphaSrHPO4
] SrHPO4-gamma.str gammaSrHPO4
] SrigP207 str SriigP207
[] SrP206.str SrP206
[] TCP-alpha.str alphaTCP
TCP-beta.str betaTCP
[1 TCP-beta-H-substituted,str betaTCP-Hsubs o
[] overwrite existing files Showing favorite phases only @I
Expand/Collapse Cancel

RMSh
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Example 2: Favorites / Phase quantification

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results Instrument Tools Window Help
ECEBLLLBE DIPVLIFT LA LS @D B 0O Q[0 |cdhecestuues> ~ [os00 %]
Projects 8 X | j31018-04dia  181018-04sav=[E]  1s1018-04.dst [
MName Status 1 -
> 181018-04 completed 2
3
4
=
6 __ % Phases
7] STRUC[1]=TCP-alpha.str
8 STRUC[2]=Rpatite-0O.str
S STRUC[3]=TCP-keta.stxr
10 d
11
Plot Options 5 x||12 | = | Profex-phase-quant Verwalten — O X
Scan Scaling Vertical Offset iz Start Freigeben Ansicht Bildtoals o
| ebserved 1.00 0.00 15 ™ <« $19_.. » Profex-ph.. v D "Profex-phase-quant.. 2@
| calculated 1.00 0.00 16
100 -821.98 it [ 181018-04.dia
Background 1.00 0.00 18 @'131013-04Ist
alphaTCP 1.00 000 19 '
20 [7]181018-04.par
21 2] 181018-0d.raw
22 [ 181018-0d.5av
= NIEN [ 181018-0dxy
— )
Apatite-0.st 4—
Refinement Protocol & ¥  Refined Paral % patite !
RMS5-DE-ADS-15-LynxEyeXE.geq
Parameter
“ Stgtist DRMS-DS-ADS-‘I5-LyananE.ger
austics -
Rwp RMS5-D8-ADS-15-LynxEyeXE.sav
Rexp| RMS-D8-ADS-15-LynxEyeXE.tpl
¥ g RMS-D8-ADS-15-LynxEyeXE-blkgrxy
Gof | [ TCP-alphasstr
[ C\xerd\S19_D00T\Profex-phase-quant\181018-04.5av| 1 Project O TcP-betastr @
14 Elemente fzz =

RMSh
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Example 2: Favorites / Phase quantification

Profex 4.0.0-rc190826 - O X

File Edit View Project Run Results Instrument Tools Window Help

EEBRLLBY DPRRFLA+tn=a> > 00} QN Ermms ~ V=2

Projects B X | 131018-04.dia  181018-04sav B 181018-D4lst [
Name Status 20 LIST=181018-04.1st A
> 181018-04  completed gl © D=k liat output

22 OUTPUT=181018-04.par
23 % Diagram output
24 DIAGREMM=151015-04.dia

=5 % Global parameters for zero point and sample displacemsnt
26 EP51=0

27 PARAM[1]=EPS2=0_-0.01"0.01

28 EP53=0

25 alpha3ratio=0.020
30 betaratio=0.005
31 NTHREADS=8

1 Uiions % X |32  pROTOROLL=Y

Scan Scaling Vertical Offset| (33 SEVE=N
I observed 100 0.00 e H A H H
| Sal?:eurl‘:ed 1.00 0.00 = sum=alphaTCP+Cxvapatite+ketaTCP P h a Se q u a ntlfl Catlo n IS
1.00 10711 36| QalphaTCP=alphaTCP/sum
Background 100 0.00 37] QOxyapatite=Oxyapatite/sum u dated a utom atlca I I .
alphaTCP 100 000 22 CbetaTCP=betaTCP/ sum p y'
Oxyapatite 100 000 40] GOAL[1]1=QalphaTCP
betaTCP o0 000 41| GOAL[2]1=COxyapatite

42| GOAL[3]=ObetaTCP

< > v

GEWICHT ppgse
sum

sum = Z GEWICHT Qprhase =

RMSh
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Example 2: Favorites / Phase quantification

Profex 4.0.0-rc190826

- O X
File Edit View Project Run Results Instrument Tools Window Help
ECEBLLLBE DIPVRIFTLALLE @D B 0O Q[0 |cdhecestuues> ~ =238
Projects 8 %X 181018-04dia  181018-04.5av [ 151018-04.1st [
Name Status D_180015 TCP 7007C a 181018-04.dia
181018-04 completed FT T T T 1 T T T T T T T 1T [ T T T T [ T T T T [T T T [ T T T T [ T T 1T T [ T T T T §
AR RN N TN F R TR R RN TN IIANT TR ER I AT T T ORI W ]
1500 = T Y ! ot oot s et et e vl e Wl ety ——— Tobserved (f
E — Icalolated 3
. E — Background 3
=} E —— aphaTcP
5 1000 & —— Onyapatite
= E — betaTCP E
Plot Options g x| = E =
= E 3
Scan Scaling Vertical Off: E 500 =
| observed 100 000 = A‘ :
E P
| calculated 1.00 0.00 B o
100 -107.11 ©
Background‘I.OO0.00 e b oo b e b by g | AR T T T I RN T Y R M RO |
alphalcP 100 000 15.00 20.00 25.00 30,00 35.00 40,00 45,00 50.00 55.00 60.00
"(_’| (rnomnabite 1nn nnn N Diffraction Angle [°28]
Refined Parameters =
f. . . Parameter Value ESD
Refinement statistics ~ Statistics
Rwp a.58
Rexp 7.34
¥ 137
Phase quantities -
+ Global GOALs
QalphaTCP 0.6240 0.0026
QOxyapatite 0.0584 0.0014
ObetaTCP 0.3177 0.0027
Local GOALs
[1Project | [A=154060A] [26= 0000° |[I= 0.000cts |[d= 0000A ||

If necessary: Release / fix parameters in STR files = Repeat refinement

RMSh
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Example 2: Exporting Results

Profex 4.0.0-rc190826

File Edit View Project Run  Results Instrument Tools Window Help

PSP F5 [0 L Lo, @ ExportGlobal Parameters and GOALs...  CtrieE s
g

Export Local Parameters and GOALs... Ctrl+Shift+E

Projects
A Export Chemical Composition...
Name Status & - I
rt t
> 181018-04  completed [T AR —

Export CIF files from LST file... i1
Export CELL files from RES file...

Generate Report...

[ B

o

H = 181018-04-global.csv - Excel = O
Datei Start Einfigen Seitenlayout Farmeln Daten Uberpriifen Ansicht @ Was méchten Sie tun? Nicola Débelin g_ Freigeben

Al e 5 File 2
A B | C | D | E F G | H | J | K | L | M | N [+

1 [File |Sample Sample ID  Parameter, CValue ESD

2 |C:/xrd/s19_(181018-04 D_180015TC QalphaTCP 0.624 0.0026

3 |C:/xrd/519_(181018-04 D_180015 TC QOxyapatite 0.0584 0.0014

4 | C:fx[dfslﬂ_( 181018-04  D_180015 TC QbetaTCP 0.3177 0.0027

5 |C:/xrd/S19_(181018-04 D_180015TC Rwp 8.58

6 |C:/xrd/S19_(181018-04 D_180015TC Rexp 7.34

7 C:fxrd/519_C181018-04 D_180015TC Chi2 1.3664

& |Ci/xrd/S19_C181018-04 D_180015TC GOF 1.168%

9|

10|

11 |

12 |

13|

14|

15 -

181018-04-global ® [l 3
Bereit i) 0 - 1 + 100%

RMSh
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Profex 4.0.0-rc190826

File Edit View Project Run
EEEBD Kk
Projects

Name Status

> 181018-04 completed

Results

=
:

Example 2: Exporting Results

Profex Refinement Report

Instrument  Tools  Win
Export Global Parameters and
Export Local Parameters and G
Export Chemical Composition.
Export Peak Integrals...

Export CIF files from LST file...

Export CELL files from RES file..

Generate Report...

¢ @

Report in HTML format
(opens in web browser)

- B

¥ [cou

@ file///C:/xrd/$19_0007 /Profex-phase-quant/181018-04.html

PROFEX

Sample Information

= @ % | Q suchen

ScopusVPN 2 PubMed VPN () PubChem T LEO [H GMX HE SFMeteo [ Donnerradar = AIRPORT GRENCHEN (5 Profex-Devel & Drug Master Files & Inactive Ingredients

D_180015 TCP 7002C a

File Name

181018-04 dia

Instrument configuration

RMS-D8-ADS-15-LynxEyeXE geq

Wanvelength

CU (15406 &)

Directary C fxrd/S19_0007/Profex-phase-quant
Date of Refinement Donnerstag, 29. August 2019
Operator Doebelinn
Statistics Rup = 8.58 Rexp = 7.34 ‘xzzw_gam GoF = 1.1689
Global GOALs
Parameter Value ESD
QalphaTCP 0.624 0.003
QOxyapatite 0.058 0.001
QbetaTCP 0.318 0.003
Diffraction Pattern
D_180015 TCP 700°C a 181018-04.dia
LIRS B s T T T T T T T T
I I L ([T AT TR I Fpee—
| [ I 1 (I I [ T T I Y R peys o'
| I [ HEE e P e me Ceemr O
—— Backsround
Lo — alphaTCP
—— Oxyapatits
— betaTCP

1000

Intensity [connts]

LI L e e

500

noDs ® 6@

»

~

RMSh
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Example 2: Refined Chemical Composition

Profex 4.0.0-rc190826 O X

File Edit View Project Run Results Instrument Window Help

E E E D UM UU_-'L B w I:j @ @ ( v Projects @ D [}" D El, Q @ |-<REfE|'ence Structures= R

= ~  Plot Options
Projects & X | 181018-04dia 1

-0.000227 =

|  TcP-aphast ]  Apatite-O.str ]  TCP-beta.str [

Refinement Protocol

MName Status
z Chemical Composition 181018-04.dia

5 181018-04 completed T T T T T T T T T T T T [ T T T T [ T T T T [ T T T T [ T T 11
.. . (LN TR YUY TR RUITTE BN ) (IR TN Rl TR RITYT) ] LN EL e
> HEIanCh—Zn'“ Idle contextHE|p ! I‘ " 1 II III 1 ] H 1 II 1 ! 1 IIII " m II II III IHI II ! 1 I\II ! HIII \I II L] III II II 1 III ‘IIII III —— I observed
E Convergence Progress — Icaloulated
2 E Peak Integrals Background
Plot Options 8 x = E - — alphaTCP
: : %_ E Peak List —— Oxyapatite
Scan Scaling Vertical Off: 5 57 |2 Search/Match Phases — betaTCP
=4 E
| observed 1.00 0.0 = E +  Refined Parameters v"h a
| calculated 1.00 0.00 = o .
- 0 n n " n n n n n n n
1Im SSIM ] I 1 1 1 1 ] 1 1 1 1 [ 1 I I 1 1 1 [l 1 1 1 | I [ 1 1 1 1 I 1 ] 1 I 1 1 [l [l 1 [ 1 1 1 1 1 [l 1 1 1 1
Background  1.00 0.0 y 15.00 20.00 25.00 30.00 35.00 40.00 45,00 50.00 55.00 £0.00
alphaTCP 1.00 0.00 Ry Diffraction Angle [°28]
Refinement Protocol & X | Chemical Composition g X
-2.7493925E-06 1.0406405E+00 3.7313541E+00 6.8319622E-06 2.4652¢n Quantity Goal  ase Quantity (wt- O (wt-%) P (wt-%) Ca (wt-%)
-6.4320227E+00 -3.2282954E+00 5.8187T085E-03 -2.695T796%E+00 1.9732:
-7.8384654E-02 -2.431838%E+00 1.1279567E-04 -3.9373818E-02 3.73227 Oxyapatite QOOxyapatite 6.05 40,54 18.84 40.62
-2.6958161E+00 -1.1281770E-04 -3.9345998E-02 1.86€02398E-04 -4.5088¢
-3.2282782E400 -1.9732258E-03 -3.9373464E-02 -1.5602389E-04 -2.2564¢ [|alphalCP QalphaTCP 62.99 a7 19.97 38.76

-3.1888881E-22 -6.4820249%E+00 -5.8186605%E-03 -T7.8384323E-02 -3.7324(

-4.5088410E-03 -3.1888881E-22 -1.342093%E-03 1.1190127E+02 1.1500¢
1.03607T0ZE+02 E©.8667523E+01 7T.5674T713E+01 6£.2442629E+01 5.3369(
5.2325219E+01 4.6665346E+01 1.0055712E-02

betaTCP ObetaTCP ~ 30.95 41.27 19.97 38.76

Weighted total 99.99 41.22 19.90 38.87

lth pattern file named EMS5-DE-ADS-15-LynxEyeXE-bkgr.xy: assuming fre
l-rho=1.66%
1th pattern file named RMS-DE-ADS-15-LynxEveXE-bkgr.xy: assuming fre

Refinement completed in 00:00:43.037 hh:mm:ss.ms W
< >

[ C\xerd\S19_D00T\Profex-phase-quant\181018-04.dia |

Chemical Composition

[A=15406A [[26= 0000° [[I= 0000cts |[d= 0000A |
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Example 2: Refined Chemical Composition

Chemical Compaosition

Quantity Goal Phase Quantity (wt-%) 0 (wt-%) P (wt-26) Ca (wt-%)
Oxyapatite QOxyapatite 6.05 40.54 18.84 40.62
alphaTCP CalphaTCP ~ 62.99 .27 19.97 38.76
betaTCP ObetaTCP w 30,95 .27 19.97 38.76
Weighted total 99.99 41.22 19.90 38.87

Calculates the refined chemical composition based on:
- Refined atomic sites (scattering factors, site occupancy factors)
- Refined phase quantities

Not recommended as a chemical analysis,
but useful to validate refinement results by
comparison with chemical analysis (ICP, XRF)
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Example 2: Refined Chemical Composition

Preferences

General
Text Editors
“ Graphs
Appearance
Fonts
Scan Styles
Print and Export
~ BGMN

Backend Configuration
Repositories
Peak Detection
Search-Match
Reference Structures
Favorites
Refinement Limits
GOAL Management
Summary Tables
Refinement Report

Fullprof.2k

Chemical Compositicn

Text Blocks

Chemical Composition

Calculate composition in:

Oxides by weight-%

Element
1 H
2 He
3 L
4 Be
5 B
6§ C
7 N
g 0
9 F
m  Me

H20

He

Li20

BeQ

B203

co2

Me

Oxide

Elements by weight-%&

Oxides by weight-2&

40026

20.8814

250116

60,6202

44,0095

14.0067

15.9994

18.9984

N7

Chemical Compaosition

Quantity Goal Phase Quantity (wi-%) O (wt-%) P (wt-%) Ca (wt-%)

Oxyapatite QOxyapatite ~ 6.03 40.54 18.84 40.62

alphaTCP QalphaTctP  ~ 62.99 a.27 19.97 38.76

betaTCP ObetaTCP ~ 30,935 $.27 19.97 38.76

Weighted total 99.99 .22 19.90 38.87

- ==

Chemical Compaosition n
Quantity Goal Phase Quantity (wt-%) I O (atm-%) P (atm-2g) Ca (atm-%) I

Oxyapatite QOxyapatite 6.03 60.93 14.63 2439

alphaTCP QalphaTctP  ~ 62.99 61.54 1538 23.08

betaTCP ObetaTCP ~ 30,935 61.34 1538 23.08

Weighted total = =

Chemical Compaosition n
Quantity Goal Phase Quantity (wi-%) I P205 (wt-%) Cal (wt-%) I

Oxyapatite QOxyapatite ~ 6.05 43,16 56.84

alphaTCP QalphaTctP  ~ 62.99 45.76 54.24

betaTCP ObetaTCP ~ 30,935 45.76 54.24

Weighted total 99.99 45.60 54.39
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Refined Chemical Composition

Chemical Composition n
Quantity Goal  Phase Quantity (wt-%) Si02 (wt-%) 503 (wt-%) Fe203 (wt-%) Zn0 (wt-%) IN203 {wt-%)
CRISTOBALITE | Ccristobalite  ~ a7 100.00 0.00 0.00 0.00 0.00
Indite Qlindite ~ 14.20 0.00 47.25 .73 0.00 40.97
Iron_alpha Qirenalpha  ~ 0.4 0.00 0.00 100.00 0.00 0.00
Magnetite OMagnetite  ~ 0.0 0.00 0.00 100.00 0.00 0.00
Sphalerite QSphalerite ~ 67.60 0.00 48,59 0.00 5041 0.00
WurtziteZH OWurtzitedH  ~ 814 0.00 48,59 0.00 5041 0.00
Weighted total 100.05 8.17 476 2.62 38.63 5.82

 Profex 4.0.0-rc19082:

File Edit View Proje un | Results Instrument Tools Window Help
E E E D lh lﬂ @ Export Global Parameters and GOALs... Ctrl+E F
Export Local Parameters and GOALs... Ctrl+Shift+E
Projects 51
A Export Chemical Composition... -
Name Stat = — I
S 121018-04 port Peak Integrals... -
> e Export CIF files from L5T file... o
Export CELL files from RES file...
Generate Report...

TT =T =
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Up Next and Tomorrow: New Features in Profex 4

I 4
GUI changes 4 b

» AN 4
Search / Match ) (
Peak detection v -~ <
Interaction with QualX / Match! <4 4

ab
Electron-density maps
Drawing crystal structures with Vesta / Mercury
Customizing report layouts
RMS h
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