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PANalytical X Pert® Powder

Version: February 12, 2023

SAFETY INSTRUCTIONS

Radiation exposures from X-ray diffraction units
can be extremely hazardous. Any part of the
body temporarily placed in the beam would receive

enough radiation to cause serious radiation burns.

X-rays cause the most damage to rapidly growing,
undifferentiated cells. Thus, women those are
pregnant or suspect that they may be pregnant,
should take special care to avoid X-rays exposure.
The maximum permissible dose exposures in one
year for radiation workers without limiting the
activities are: Whole body 1 mSv ; Lens of the eye
15 mSv ; Skin (1 cm?) 50 mSv. A cabinet X-ray
system must contain sufficient shielding and be
located so that exposure rates in unrestricted areas
do not exceed 0.02 mSv/h and 1 mSv/year.

1 millisievert (mSv)= 100 millirem (mRem).

All unused ports must be securely closed to prevent
accidental opening and the X-ray beam must be
terminated within the enclosure at all times. All
interlocks on the X-ray machine must be functional
and in operation for X-ray production. X-ray
diffraction machines must be operated in accordance
with the basic X-ray safety guidelines in this
laboratory instruction.

No individuals other than the operator(s) should be
in the X-ray room while the X-ray diffractometer
is prepared for operation. During operation all
individuals must leave the X-ray room.

The high voltage power supply of X-ray machines
can be particularly hazardous. Personnel must never
tamper with high voltage equipment. Only properly
trained personnel are permitted to install, repair, or
modify high voltage equipment.

AAOOC

Technical info

Instrument name : PANalytical X Pert® Powder
X-ray source . CuK, , A=1.5418 A

Operating range : 10 — 70 °20
Temperature : Room temperature
Humidity : Ambient

Sample amount : App. 10 mg

Consult lab supervisor if other sample holders,
©26, temperature (temperature chamber available) or
humidity (humidity chamber available) are required.

Measuring software data collector is always ON
(if off then username and password is needed).
When Measurement status showing ”No program
executing” means no measurement is currently
running. Also as an indicator for no measurement
running is the status of the MPPC generator is off.
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1. STANDARD FLAT STAGE

1. Check the filter used. the X-ray source filter
(5.0), FASS filter (2°) and FDS (1/4°) filter.
You may exchange only the FDS filter to ma-
nipulate the detected intensity (reduce or raise
the intensity). Do not touch other filters.

2. Check, the door of the XRD must be closed.

3. Turn ON cooling-water circulation switch(s),
then turn ON the HT key.

é

4. Start software

Data Collector, and login, if it
was not already on the screen.

Uzer; |.-’-‘«Ie:-:ey |
xmm,1 |

|| Cancel |

Login

Pasaword:

Username: Alexey , Password: Parashut

5. Go to Instrument menu, then Connect. Do
not change anything just press OK on the pop-
up windows. A column with diffractometer set-
ting commands will appear on the left side.

Ot o ey Kor) -omm

(@ m & @R e |

b Connect click | ~ |
Configuration \W\
Name l Description l Date Owner |—
MHC trans_T emperature MHC trans_Temperatur... 10/26/20... User-1 Corcel o

Stage Flat Sample Factory Settings 10/25/20... User- [ Help

Stage HTK 16N Anton Paar 5/9/2016  User1
Stage SAXS / WhXS Factory Settings 5/9/2016  User1
Stage Spinner Reflection / Transmission  5/9/2016  User-1
Stage TTK 450 Anton Paar 5/9/2016  User1

Stage TTK 450 LNC Anton Paar 10/13/20... User-1

Data Collector - 2/3/2023 9:1023 AM  €lick
N

L Assuming incident beam radius: 240 mm

_b Incident PreFIX module. Assuming Fixed divergence sit.

A Incident Anti-scatter slit. Assuming Fixed slit 2°.

A Assuming diffracted beam radius: 240 mm

_b Diffracted PreFIX module. Assuming X'Celerator with fixed anti-scatter slit.

Cancel

&

File Edit View Measure |Instrument Tools UserSettings System Settings System Maintenance Window Help

DGW%\%@;%HP vi_'@@%l ? | (

B ? Keray
V Generator: MPPC
----- ¥ Status = Off
IR ety | S B . Tension = 0 kY

i *::aySamvle mode = Reflection AAAAA 3% Current = 0 ma
£ Generator: MPPC

. Status = 0ff
3. Tension =0k
3%, Cunent = 0 mé
X1y tube: Empyrean Cu LFF HR (3430 033 73104)
Shutter
. Status = Closed
% Focus = Line focus

insmumeriSolios | Incidert Beam Optics | Diffracted Beam Opics |
=] m Diffractometer
-8y Positions
5. 2Theta = 12.000°
5. Omega offset = 0.000"
3. Omega = 6.000°
[ Goniometer: PW3050/60 (Theta/Theta)

. Port=1

6. Double click on Status, click on Generator

on, then press Apply, values 30 kV, 10 mA
will load automatically. Wait until the values
are confirmed, then press OK.

prvm— 5
Y Instrument Settings “
Posiion | Sample Stage [X1ay | 1

X-ray generator

Tension (kV}: 30 Generator on

Cunent (mé} | 10

X-ray tube

Xtaytube: | Empyrean Cu LFF HR (3430 033 73104 DK43 v

Breed..

B~ % Keray

E] f Generator: MPPC

Shutter
@Linefocus O Point focus
[] Shutter open

~~~~~ #. Status =0n
----- #. Tension = 30 kY
----- 3. Current = 10 mé

Cancel Apply Help
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A test measurement before a series of sample
measurements is recommended (optional). This
is to test the XRD performance in general and
test the detected intensity. By using the same
FDS filter one must get approximately the same

intensity as in previous series of measurements.

This test measurement is performed by a Silicon
disc which has a double peak located on 20=27°,
intensity about 20000 counts when 1/4° FDS
filter is used. The Si disc, or powder sample
holder disc are too fragile. Do not drop.

. Press Unlock doors button to open the XRD
doors. Push down the disc fixation clamp and
load the Si disc on position. Then lock the
doors.

8. Double click on Tension, then exchange values

to 45 kV and 40 mA, then Apply. Wait until
the values are confirmed, then press OK.

“““““ iy Instrument Settings
Posiion | Sample Stage (%0 | 45
X-ray generator
Tension (kV}: 45 V] Generator on
Current (mA} 40
-------- X-ray tube \40
%e1ay tube: Empyrean Cu LFF HR (3430 033 7310x) DK43 v
Breed.
? Keray - R
®) Line focus () Point focus
Generator: MPPC Dl Shotecpen
----- ¥ Status =0n
~~~~~ . Tension = 45 kY
----- 3. Current = 40 mé,
2 1
0K Cancel va\v’ Help

9. Go to Measure menu then Program, select

0_Si_Standard_Flat stage, press Open. A
new window will pop up, there you have to give
file name and destination for saving. Here you
will also can see the 260 measurment range 13.5-
27. Finaly press OK. Measurement will start
and stop automatically after about 2 minutes.

Name Measurement Type | Des

0.5i_Standard Fiat stage | Absolute scan |

1_Powder standard stage | Absolute scan

Program
Name:

Type:
Desciiption:

| Fie

Name:
Folder:
Comment:

Sample
1o:

|| Neme:

Prepared by:

Position
Diffractometer
2Theta (')
Omega Offset ‘)
Ormega ('}
Reflection
Urit celk

C:APAN...\0_Si_Standard_Flat stage.xidmp
Absolute scan

2023.02.03_Si_Standard_Flat stage. sidrl
C:AXAD Data\Alejandio

27.008) Phi(}
0.000 JChi )
13,503 Phi Offset ('}

x

o}

()

N <

o}

0K Cancel

OME
C: A({'\*‘
s By =
[
ERS
b Execute Program e
Measurement type by Start :

Help

Test or performance measurement is done.

10.

For measurement on your sample; set tension

to 30 kV and Current to 10 mA, then Apply
and OK. Unlock the XRS doors. Take out the
Si disc and replace by the disc for powders.
Load powder and lock the doors.

11. Go to Open menu sa\‘ then select 1_Powder

standard stage, press Open.

bty Open Program

_— ]

Measurement type

0_Si_ Standard_Flat stage | Absolute scan

6/14/2017 6:48:21 PM | User-1
1_Powder standard stage l Absolute scan

5/7/2018 1:58:51 PM | Alexey Klechikov

2/17/2022
10/28/20Z
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Here you can change the setting for Start angel,
End angle and Time per step.

v‘@ Prepare Absolute Scan [1_Powder standard stage] o= E @
Configuration Scan properties I Hepelilionl D
S Flat Sampl
120000 SRR a ‘V‘Slep Comment..
Scan Axis I Settings...
" () Pre-set counts
Gonio v
Stat angle () —> 10.001
Other angle
Use actual angle at start End angle (): — 70.000
® Offset () 0 Step size (') 00065652
Time per step (s} —> 59.925
Net time per step (s): 58.395
Scan speed (*/s): 0.027937
Pre-set counts [counts): 10000
Number of steps: 9139
Total time (h:m:s): 00:37:52
12. Input Start angel, End angle and Time per
step then close this window .
For best qulity rsults; the recommended values
are: 10, 70 and 130 s, this will give a total scan
time of about 1 hour.
13. To measure do as given in steps 8 and 9.

14.

15.

16.

Exchange values to 45 kV and 40 mA, then
Apply and OK. Go to Measurement menu
then select program, select 1_Powder stan-
dard stage, press Open, give file name and
destination for saving, press OK. Measurement
will start, do not disturb until it is finished.

To measure on a second sample, do as given in
step 10 (Set tension to 30 kV and Current to
10 mA, then Apply and OK. Unlock the XRS
doors. Take out the first sample and replace
by the second sample, lock the doors). Run
measurement as in step 13 again (Exchange
values to 45 kV and 40 mA, then Apply and
OK. Go to Measurement menu then select
program, select 1_Powder standard stage,
press Open, give file name and destination for
saving, press OK).

When all measurements are done? Double click
on Status, unclick Generator on, then press
Apply, values 0 kV, 0 mA will load automati-
cally. Wait until the values are confirmed, then
press OK.

Turn OFF the HT key, then turn OFF cooling-
water circulation switch(s). Do not shut down
software or PC.

2.

1.

SER s
—
ERS
& Instrument Settings E3
F'osi!ion| Sample Stage
X-ray generator
Tension (KV): 0[] Generator on
Current [ma): 0
X-ray tube
K-ray tube: Empyrean Cu LFF HR (3430 033 7310x) DK43 v
Breed...
Shutter
@ Linefocus () Point focus
Shutter open
oK Cancel Apply Help

DATA ANALYSIS

Start software ;‘% HighScere , 10 login or pass-
word are required.

To save your data file as text file to be used in
other data processing programs. Go to File =
Open = choose your data file = Open.

Then go to File = Save As... = Save. The
data will be save as ASC file in the same desti-
nation as the original file.

To determin background, you have to loads
the wanted data in HighScore software. Go

to Treatment = Determine Background...
= adjust the Bending factor until you satis-
fied = Substract = Replace = File = Save
As...

= Save.

uuuuu

Some other things can be done by this software,
like Treatment = Search Peaks or Analysis
= Search & Match..., these can be used to
identify the peaks and extract some info about
the peaks but the results are not accurate. Bet-
ter to be done in other software based on your
experience.
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