PANalytical X-Ray Diffractometer Standard Operating
Procedure

Varsion 2.1 (Corrected on March 2024)




Training Rules:

First time: watch trainer and take notes

Second time: do by yourself with supervision following your notes

Third time: do by yourself with supervision without help (Dr. Bykov must approve the
authorization for independent use)

After the third time, you are completely independent and responsible for the instrument.

Operating Rules:
1. Only authorized people can use XRD.
2. You must sign up for time on the XRD using the online system:

http://corelabs.ccny.cuny.edu/

3. All samples must be recorded in XRD logbook including the date, time, user,
sample name, program name, and filename.

4. If you have any problems, please DO NOT troubleshoot yourself - Call:

Alexey Bykov212-650-5548 (Laboratory) or646-725-0270 (cell phone)


http://corelabs.ccny.cuny.edu/

Outline:

Turn on the instrument

Tube breeding

Make a new program

Typical operation with fixed holder
Typical operation with spinner holder

Export data
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Turn off the instrument

1. Turn on the Instrument:

1.1Press power switch on the water chiller.

1.21f PC is ON, double click on

X'Pert Data Collector icon.

If softwareis already runningbut generator status is OFF (Tension = 0 kV and Current =0
mA) skip steps1.2-1.5 and go to step 1.6. If generator status is also ON (Tension > 20 kV,

Current > 5 mA) go to step 2.3.

1.3 Type user name: and password: in Login dialogue box.
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1.4Go to menu and click [Connect]

i) X’Pert Data Collector [User-1]
Edit

B=1-If 104

User Settings  Swstem Settings  System Maintenance  Window  Help

c DB T

Wiew Instrument | Tools

-

Caonnect

1.5Select [Stage Flat Sample| for regular measurements or [Sample Spinner if you

need to use sample changer and/or rotate your sample during scanning
procedure and press [OK|(To switch sample holders go to menu SExchangg]

ISample Stage| with following connection procedure

Fﬂ Connect |X|
Configuration [ 0K ]
Mame | Description | Date | Dwner I

Sample Spinner Reflection-Transmission P 3064/60 5/26/2008  User-1

Stage Flat Samples P’ 3071/60 5/26/2008  Lser-

1.6 Double click on [X-ray]. Check the[Generator on boxat the [Instrument Setting

press |Apply], and wait until tube powerreaches30 kV and 10 mA .

!ﬂX'Pen Data Collector [User-1]
Ele Edit View Measurs Instrument Took Lser Settings  SystemSettings  System Maintenance  Window  Help
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5. 2Theta=12.0007
a2 Dffset = 0.000°
2. Omega - 6.000°

= [ Gorior A050/60 [Theta/ Theta)
5 Fi = Horms! (0.001°)
-3 acket

@ Instrument Settings

Position | Sample Stage %1y |

X-ray generator

§ o1y tube: Pw/3373/00 Cu LFF DK184097 Tension wr | 50 [(Mereratoron
= B Shutter
Closed Cument (ma) -w

@ Focus = Point focus X-ray tube

oo Port=1 Eaay tube: P/3373/00 Cu LFF DK184097 &




2. Tube Breeding
If X-rays have been turned off for an extended period of time, tube breeding (conditioning)
iIsnecessary.Check the log book first to see when last time the instrument was used.Breed
at normal speed if the instrument was left idle for 100 hours or more (breed takes about 30
minutes). Breed at fast speed if the instrument was used recently (within the last 100

hours). In this case, tube breeding takes about 6 min.

2.1ClickBreed |. Choose ffastior jnormal in Tube Breeding| box and mark

Fﬂ X'Pert Data Collector [User-1]

Fle Edit “iew Measure Instrument Tools User Settings  Swstem Settings  System Maintenance  Window  Help
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Istage Flat Samples

Instrument 5 ettings | Incident Beam Dptlcsl Diffracted Bearn Optics

E- g Diffractometer

=8 Fﬁ Positions
¢ B 2Theta =12000°
~-# Offset = 0.000°

¢ o8 Omega = 6.000°
EI @ Goniometer: P 3050460 [Theta/Theta)
i - # Resolution = Momal [0.0077)
E| ¥ Sample stage: PA/3071 2x Bracket
: - @ Sample mode = Reflection
B ? Herap
E|;7 Generator: MPPLC
3. Status =0n

Iﬂ Instrument Settings

Fosition | Sample Stage  *ray |
2. Tengion = 30 kY
L3 Current =10 mé X-ray generator

1 tube: Pw 3373400 Cu LFF DK184057 Tension (kv [¥] Generator on

Shutter
35 Status = Closed Current [mé):

% Forcus = Paint focus X-ray tube
B Port =1 Wraptubs | Pw33ra/00 CuLFF DK184097 v

<i Breed... i>

() Line focus () Paint focuz
Breed ¥-rap tube [] Shutter open

) at Mprmal speed
(%) fag

3 Tube Breeding 7 Shutter

Ok ] [ Cancel ] [ Apply ] [ Help ]

2.2 Tension during breeding procedure goes up to 60 kV then down to 40 kV.

After breedingthe parameters of the generator will bel40 kV and 10 mA|




2.30n the |Instrument Settings| window set measurement parameters 40 kV and

40 mAl.Click [Apply] then|OK|.

3. To Make a New Program:

3.1 Go to [Filgl menu and click Newprogram,.

1 XCPert Data Collector [User-1]

File | Edit  Wiew Measure  Instrument  Tools  User Setkings  Syskern Setbings  System Maintenance  Window  Help

|D Pews Program. ., ChrlHh |J_|:_>) | 0 * @ % ﬁ | ? |
— Open Program. .. Chr+0
Delete Program... Chrl+D

Diffracted Beam Optics I

Export Programs...
Irnport Programs...
Mew Configuration. ..

Cpen Configuration, ..

Delete Configuration... Chrl+E ].-’Theta]
[E ket
I’ﬂ New Program
Texk Printer Settings...
Program type:

Graphics Prinker Settings. ..
g i Chrl+

Recently Used Thems

Exit

Click |OK| for |Absolute scan| program type.

If you have already created your program in previous sessions, use [Open Program|in

menu and make parameters changes if you need it, then go to step 4 (skip step 3.2 -



3.3)

3.2 Choose your scanning parameters on thePrepare absolute scanwindow.

- InConfiguration|, select [stageflatsamples] (for fixed holder) or [Sample reflection|

(for spinner holder)
- In , select the type you want, a typical scan for powders is.
- Click on Repetition], select then or other scan type.
- Click

- Click [Detector: Actual, choose |Pixcel(2)[(window shows the parameters of

P1Xcel detector: Active length (angle) and Number of active channels)

- Click |Applyl, then [OK|

Configuration Scan properties 1 Hepetition]
. . armment. ..
“
= CTa0e Flat Samples : | ) Step Seftings.
Continuous
Scan Az ©
- ) Pre-set counts
‘ Gonio > b
Start ahgle [7); ‘ 5-DDD|

Qther gonio angle

Use actual angle at start End angle [} | 70.000
ffeat 1] .::| Step size []: | 0020

Time per ztep [z]: 0.50
Met time per step [=): 050
Scan speed [*/z]: |_D_Dt‘rﬁ|]|]

Fre-zet counts [counts):

Murnber of steps: 3250
Total time [hom:s): |_EIEI:2F":EIS




i\ Program2: Settings

=] g Incident bearn path

- E PreFlx module: Actual

© M Antiscatter st Actual

: Divergence zlit: Actual

i Filter: Actual

i3 g Maszk: Actual

) Soller slit Actual

= Q Diffracted beam path; Diffracted beam path
: '@ PreFl= module: Actual
e Anti-zcatter zlit Actual
Detector: Actual
ilker: Actual

% Monochromatar; Actual
: Receiving slit: &ctual
e 3 Saller zlit: Actual

Dietector

|

&

Actual[1]

Actuall1]
Rl o large window][1

@ Program2; Settings

= Q Incident beam path
. @ PreFl module: Actual
P Anti-zcatter slit Actual
Divergence =it Actual
i Filter: &ctual
B g M azk: Actual
o @ Soller slit Actual

= g Diffracted beam path: Diffracted beam path
: @ Prefl= module: Actual

‘B Mode = Scanning
ol Active length [2Theta) = 3.347°
B Mumber of active channels = 255

Scan mode:
Active length [*2T het3:

Mumber of active chann 285

Scanning A
3347

Lok JI

Cancel ] [

Apply

J

Help




PIXcel detector

P1Xcel detector has been developed by PANalyticalasan advanced two-dimensional photon
counting device incorporating the latest in solid-state pixel technology. In our system,
P1Xcel detector works in 1D (one dimensional) mode. The detector simultaneously counts
photons in 2Theta range = 3.347° by 255 active channels. This is a maximum detector’s
active length. The active length may be decreased down to 0.013 ° and only one channel
will be active. At this setting the detector is converted to OD mode and works like point

detector.

- Click [Scan propertieg tab to edit the scanning parameters. Only

scan is allowed by Pl1Xcel detector. Set your angle range, step size, time per
step (or scan speed). Based on our tests of standard samples we recommend
for regular measurements step size ~0.05-0.01° and scan speed ~0.1-0.2°sec.
The total scan time usually should not exceed 10 min. (5 min is optimal total

time for 10°-60° Two Theta range)

PIXcel detector at a maximum value of active length (2Theta range = 3.347°)allows step

size range from ~ 0.002° to 0.512° and scan speed up to 1.27%sec

3.3 Save experiment

- Go to main menu, selectFilé), click or click close thelPrepare Absolute]
[Scanwindow and press [Yesfto save the file ( use your first name or any other

title(Ex: Mineral_2) and then click .




X'Pert Data Collector

{3 Prepare Absolute Scan [Program2]

Canfiguration
Stage Flat Samples
Scan buis

Gorig v

Other gorio angle

Use sclual angle &t start

T I

! Do you want ko save the changes?
A

[ves [ m

| =

Sean properties | Fepetiton

O Step

(%) Continuous

© Pre-set counts
Start angle '}

End angle [}

Step size [}

Time per step (3]
Met time per step ()
Scan speed [*/s)
Pre-set counts [ounts)
Number of steps:

Total time [hums)

77
0o

Satlings

For previous saved program with running XRD you may start here.

4.Typical Operation with Fixed Holder

Fﬂ Save Program As

Mame: |Minera\_2{

Description: |

Cancel ]

Ewisting programes:

N arme D escription

Diate & Time

|l =

[ &vailable to all users

| 10/30/201210:25
AB_low_angle 10/30/201211:34
AB_FIR 10/26/2mM2 1522
AB_Pl¥_Fast 1043072012 10:48
AB_Plxcel_test 1 1043122 70:30 #|
) m] >
Uzers

Name

|| User-1

4.1.LoadXRD sample slides on the fixed sample holder.

4.2.Go to main menu, click m, choose |Open program| and check the program

settings.




4.3.Go to main menu, SelectMeasure

, clickProgram], andOK| after you choose your

program.

4.4.Click the folder icon on window(If you are a new user please create a folder

under your group folder in)XPert Datadirectory)
4.5.Type in the file name, then clickSave]

4.6. Click [OKJon [Startwindow. The XRD instrument starts scanning.

& X’Pert Data Collector [User-1]

File Edit iew | Measure | Instrument  Tools  User Setkings

D @ ; Manual Scan 5 |J_|:_>j
s IR

Instrument Settings iffracted Bearn Optics ]
- -Ej Diffractor ‘ ; —_ ~
- F@ F'DSitil:l _Dmglam 81 r'l_
o 2 = e
. Of Bt S B [ A4/ 012 1245 T ¥
g On L -
- @' (3 onicn e W ST E  TrEEr | heta)

5 Rezolution = Marmal (000077

- ¥ Sample stage: P07 A Bracket
2 Sample mode = Reflection

- % Heray

= g? Generator: MPPC




Fragram

Frogram .
H ame: [4B_1 Mame: |:’-‘«B_‘I
Type: ‘Absolute scan Type: |Absolute zcan
D escription: .
| Select Filename
File
Hame: ‘ Save in: | @ #'Pert Data ) b | Q2 e
o0 "
Folder: ‘C:\X Peit Data — a6 |5 Lab_akins
LComment | B E} 48 o
) Lew Scans
My Recent 1) Akins lab [ Lombardi
- Documents 1) Alexandratos [ Maksui Group
ample
B ? ‘ | — ) Banerjee () Prof Bandosz Group
i L I5) Chan group_cU [ Prof OBrien_Columbia
e ‘ | Desktop |5) ChivinHunter () Prof Shepard Lab_CU
Ereparedby: | ] )Tk Hurker Callage [C)Prof, John
Puasition - laCDuzis group laReena
Diffractometer .j B Crouse B Report
2Theta [): 5000 Fhil) # (mim): MyD T ers I3 KBlock (5 sandeep
Difset [7): oooo| Pl ¥ (mm}: |2 Kowach Group [C5 5arachik
Fiiees Pl = 500 2 (il | kretzschmar group |C5) Steiner Group
Retlection %’ (_ ST | l
e — O — sy Computer
File M b | Save _]
[ ok ] [ cancel | [ Heb | e Save as type: | Measurement Files [*.xrdml) v | [ Cancel J
My Metwork

Pert Data Collector [User-1]

- \b 0k J [ Cancel ] [ Help ]

File  Edit

DO D& % e b P o ® DETE] T [

Wiew Measure Instrument  Tools  UserSettings  System Settings  System Maintenance  Window  Help

| Intersity: 32

Stage Flat Samples

Instrument Settings I Incident Beam Uplicsi Diffracted Beam Optics Fﬂ Absolute scan [AB_2_1]

E g Diffractometer

-8 Posilions
@ 2Theta =12.000°
2 Dffset = 0.000°
- @ Omega = 6.0007
= [F Goriometer: Py 3050460 (T hetadTheta)
t " B Resalution = Narmal [0.0017)
] ¥ Sample stage: P/ 3071 /4% Bracket
-3 Sample mode = Reflection
R ]
] ;7 Generatar: MPPC
B Status = 0n
B Tersion = 30 kY
e Cument =10 mé,
Heray tube: P/3373/00 Cu LFF DK184097
Shutter
i 3% Status = Clased
3. Foous = Point focus
o Part =1

counts




5. Typical Operation with Spinner Holder

5.1.To switch sample holders you should disconnect XRD|Instrument — Disconnect, then

go to [Toolsmenu >[Exchange Sample Stage], choose [Reflection TransmissionSpinner]

at [Change Sample Stage] window, press |Applyl.Follow the instructions of the.

A X'Pert Data Collector [User-1]

Fle Edit ‘iew Measure Tools  User Settings  System Setti
OSSR & X! i B R
S ——— @

Instrument Settings | Incident Beam Optics | Diffracted Beam Optics

E_Lg Diffractometer

= f Positions
- 3%, 2Theta = 12.000°
ol Offset = 0.000°
3% Omega = 600D
E\--@I Goniometer: Pt/ 3080/60 [ThetaTheta)
3= Resalution = Narmal [0.0017)
(=3 Gample stage: w3071 /x Bracket
‘@ Sample mode = Reflection
= ? Heray
= ﬂ? Generator MPPC
35 Status = On
2% Tension = 20 kY
: 25 Cument = 5 mé
#eray tube: P/ 3373700 Cu LFF DE184037
-5 Shutter
B Shatus = Closed
- . Focus = Point focus
m Port =1

X'Pert Wizard

Exchange sample stage

Thiz wizard will guide you through exchanging the
zample stages.

" |Do you want to exchange the sample stage
Y| 'Phf 3071 e Bracket! for the zample stage
‘Reflection-Transmizsion S pitiner P 3064,/60'7

If you want to continue, press Nest, othenwize press
Cancel.

[ Cancel J [ Mext

(A X'Pert Data Collector [User-1]

Zile  Edit  Yiew Instrument | Tools | User Settings  System Settings  Syske

AS @ &) K e

SizefStrain Calculator

Alpha/Beta Calculator

E Exchange Sample Stage 5

Browse Praduct Database

Zormmunication Logging
Instrument Commands

Errors & Wiatnings

i Change Sample 5tage

P 3077 e Bracket

Active zample stage:

Change to zample stage: | [F1E1{EE T 0ET

Cancel

X'Pert Wizard

Exchange sample stage

The sample stage ‘Reflection-T ransmizzion S pinner
P 3064/60" is ready for use.




The Fixed Stage is mounted to the base by four screws. Unscrew all of them and carefully

remove the stage. Take the Spinner Holder and attach to the base. Mount the holder using

three screws only.

- Connect the instrument (Go to menu and click [Connect).

- Select [Sample stage Reflection Transmissionfin the [Connectwindow and click

ﬂ X'Pert Data Collector [User-1]

File

Edit  Wigw

Instrument

Tools

Bl= |

Conneck |

User Settings

Swyskem Setkings

Swstem Mainkenance

7

Window  Help

ﬁ Connect

Configuration

o]

Description

Mame

5 smple Spinner Heflectian
Stage Flat Samples Pw3071/60

5/26/2008  Llzer1

5/26/2008  Userl

If the Sample Changer is on corner position it's status will be Unavailable



&1 X’Pert Data Collector [User-1]
File Edit ‘Miew Measure Instrument Iu:u:uis Llser Settings  Swstem Setkings  Swskem Maintenance Window  Help

O3B S XaR P VO P
X

fample Spinner Reflection-Transmission

Instrumnent Settings | Incident Beamn Optics I Diffracted Beam Optics l

= g Diffractometer

[‘I F@ Pogitiorns

g 2Theta = 5.000°

g Offget = 0.0007

s Omega = 2.500°

i g Phi=0.07

[‘I ﬁ' Goniometer: P E0R0460 [ThetaTheta]

5 B Reszalution = Mormal [0.0077]

[‘I ¥ Sample stage: Reflection-Transmigzion Spinner Pw 3064
B Sample mode = B eflection

i@a Movement = not moving

-3 Lift = Up

ample changer: Changer P 306570 ;
@z Statuz = Sample changer is unavailable

Hay
= ;? Generator; MPPC
3@ Statuz =0n

Lol Tengion = 30 kY

K@a Current = 10 mé
_ #-ray tube: P 337300 Cu LFF DK184057
=B Shutter

“oBign Statug = Cloged

@ Focug = Line focus

Lo Paort=1

- Move Sample Changer from corner to center position

This will be done by XRD facility manager only !!!




When Sample Changer will be fixed in center position it’s status will be changed from

lUnavalable] to [No sample loaded|. If there is no changes in Sample Changer status

occurred, click on [Sample Changer] to open [Instrument setting window, mark

changer available boxX and press [Applyl




1 )Pert Data Collector [User-1]

File Edit Wiew Measure Instrument Tools  Lser Setkings  Sysh
| e " =
Na8 |8 %E

l5amiple Spinner Reflection-Transmission

Instrument Settings l Incident Beam Optics ; Diffracted Bearn Dptics ]

= g Diffractometer

-:.---Fg Pozitions
@ 2Theta = 5.000°
@ Dffset = 0.000°
i@ Omega = 2500°
* 3. Phi=00°
= [ Gaoniometer: Py/3050/50 [Theta/Theta)
- - %. Resolution = Momal [0.001°)
=B @ Sample ztage: Reflection-Tranzmizsion S pinner Pw 3064
L@@ Sample mode = Reflection
LB Movement = not moving
“m Litt=Up

r-1] -

Instrument

§ £ Pert Data Collector [Use
“Fle Edit ‘Wiew | Measure

K=
i s

|nstrument Settings

Manual Scan & |J_|:_:-j

" Instrument Settings

F'osition] Sample Stage

Type:  Changer P 30B5/00 15 positions)

Sample changer

Sample loading or unloading:

() Load from magazine position: 1

() Load from manitor positior;

(%) Unload zample

Tools  User Sektings

iffracted Beam Ophics ]

= g Diffractor

&3 Positin
o 2T
Zg OF
2 (n

- @‘ (3 onicn e W ST E  TrEEr | heta)
5 Rezolution = Marmal (000077

- ¥ Sample stage: P07 A Bracket
2 Sample mode = Reflection

- % Heray

= g? Generator: MPPC

c [+] S ample changer available > Feset

“# open Program |:| @

MName Description Date User |
4B 3/21/2011 14:08 | User- 1S

AB_program 3418/2011 08:31 [User-1—
AccoFast 3620121020 |User1

Basalt 412/2M211:31 |User1

Benoit 5/3/20111303  |User1

Block_Clay Preferred Orientation [ 2/14/2012 12:48  |User-1™

A1 ] ¥

5.1.Load your sample on position 1(top) of the Sample Changer.

5.2.Go to the menu then choose |Open program|. The program settings are

appropriate to [samplespinnerReflection-Transmissionmode ( [Configuration| —

'Sample Spinner Reflection,Scan Axis| —|Goniol|. Click

5.3. Select and click on [Program, thenOK| after you choose your program.



5.4.Click the folder icon on window (If you are a new user please create a folder
under your group folder in directory)

5.5. Type in the file name, then click

5.6. Click [OKlon window. The sample will be loaded in spinner and XRD

instrument starts scanning. After copmpleting measurements the Changer will

unload spinner holder placing your sample back to position

6. To export data:

6.10n the desktop, double click on [High Score Plus|icon to open analyzing software.

6.2Go to menu then select the file from your folder.

6.3In the [ListPanel|, select JAnchor Scan Datd| tab, mouse right click while marker on the

excel chart. To get XYdata,selectSave list as|, and name your file. Save the data in
.CSV or .txt format file.

6.4To export data in different format, go to [Filel menu and select and select the
desired data format, such as: RD, UDF, DAT...etc.

Data saved in C:\X'Pert Data\ automatically

7. To Turn off the Instrument:

7.1 Double click on [X-ray| on |Stage Flat Sample] or [Sample SpinnersStageReflection-|

Transmission] on left sideof [Data Collector] window

7.2 Change tube powerto 20 kV and 5 mA in Instrument Settings| box.




7.3Click [Apply] then wait for ~1-2 min, uncheck the box and click |OK].

(Do not turn off the key on instrument panel).

7.4Turn off the cooling water switch on chiller (recirculator).



