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von Hamos Geometry

wavelength dispersive spectrometer with divergent source and position sensitive detector

adapted von Hamos geometry — tilted detector for increased spectral bandwidth &
necessary to benefit from mosaic crystals

[J. Anal. At. Spectrom., 2015]
XAFS spectroscopy by an X-ray tube based spectrometer using a novel type of HOPG mosaic crystal and optimized image processing



Highly Annealed Pyrolytic Graphite (HAPG)

Highly Annealed Pyrolytic Graphite (HAPG) — special mosaic crystal for
increasedq integral reflectivity
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LabXAS at TU Berlin
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in-situ & operando LabXAS

IR tube furnace

e SiC tube with @ = 6 mm with two slits
for transmission

« Slit size Tx4 mm (Lab-XAFS)

SiC-tube
* Setup/capillary is placed vertical

 Gas flow in on the top and out on

the bottom
* thermo-couple to track IRlamp
temperature
Technische . E
glass capillary Developed by Universiit
g oy i Chair of Advanced Ceramic
Materials
/ 0.5 mm thermo couple - -
‘ Benjamin Bischoff, Emiliano Dal
[Rev. Sci. Instrum., 2017] Molin, Delf Kober, Maged Bekheet,

Compact low power infrared tube furnace for in situ X-ray powder diffraction Albert Gili, AG Aleksander Gurlo
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Oxidation of MnO to Mn,O;

* 5% Ni on MnO catalyst measured at the Mn-K edge to investigate the oxidation during heating under air flow
+ sample was diluted with boron nitride in the ratio of 1:8 2 ~ 8 wt% to 10 wt% Mn in the capillary

» oxidation of MnO to Mn,O; is visible while heating the sample up to 600°C

* measurement time: 15 min per spectrum, references has been measured longer

T T T T T 2.0 : |
@ =1.0mm
1.5 1

S e

= £ 1.0

£ S

O C

c

600° C

0.5

__ / NiO-Mn,O4 — /| / NiO-Mn,O3 0 10’
// Ni-MnO 0.0 E /72 Ni-MnO AU mm
i 1 i ] ; 1 ; 1 ] 1 i n = VL | .
6500 6520 6540 6560 6580 6490 6500 6510 .
energy / eV energy / eV Caplllary

catalyst synthesized and reduced as in
[ACS Catal., 2018]
Surface Carbon as a Reactive Intermediate in Dry Reforming of Methane to Syngas on a 5% Ni/MnQO Catalyst



Operando XAFS
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temperature stability
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[Bachelor thesis]
Richard Zimmermann
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FAIR rdm

- SKIT

Karlsruher Institut fiir Technologie

W

= RefXAS Home Upload  Search all DataSets (with filters) — Team/Contact ) finc ctrum. B] RefXAS data base

Energy |
Raw XAFS
[ ]
Sample Info
Id Title Collection code Physical state Crystal orient. Temperature Pressure Sample envir...

PID.SAMPLE.... Fe_foil_Fe_K_... Solid
Description: Fe metal foil K
General remarks: Data acquired: 12-05-2020

Sample preparation:

mp' Abhijeet Gaur, Dmitry Doronkin, Jan-Dierk Grunwaldt
L Karlsruhe Institute of Technology (KIT)
Sebastian Paripsa, Dirk Liitzenkirchen-Hecht
Bergische Universitdt Wuppertal

Edmund Welter

[J. SynChrOtron Rad" 2024] Deutsches Elektronen-Synchrotron (DESY)

RefXAS: an open access database of X-ray absorption spectra

Facility Beamline Acquisition ... Crystals Mirrors Detectors Element Edge Max k-range
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FAIR rdm

data saved in *.h5 format
for easy access spectrum also saved as two column ascii file
log files for various machine parameters

Name Date modified Type Name Date modified Type

l detector 21/08/2024 00:00 File folder
a 20240807 _17-49_FeK_FeFoil_delta_0-005_02_configuration.dat 07/08/2024 18:46 DAT File 1KB B vacuum 21/08/2024 00:00 File folder

M 20240807_17-49_FeK_FeFoil_delta_0-005_03_spectralntensity.dat 07/08/2024 18:46 DAT File 245 KB - R e BRI atoly
. 20230918 _LabEXAFS.log 18/09/2023 17:50 Text Document

a 20240807_1 7—49_FeI(_FeFoiI_delta_O—O05_04_5pectraAbsorption.dat 07/08/2024 18:46 DAT File 176 KB . 20230919_LabEXAFS.log 19/09/2023 18:19 Text Document
M 20240807 17-49 FeK FeFoil delta 0-005 05 spectraAbsorptionStd.dat 07/08/2024 18:46 DAT File 228 KB B 20230920 LabEXAFS.Iog e Text Document

. 20230921 _LabEXAFS.log 21/09/2023 15:38 Text Document
a 20240807_1 7‘49_F9K_F€F0|I_de|ta_0‘005_06_|nhOmOgeneltyMatnXdat 07/08/2024 18:46 ) Flle 21.600 KB . 20230925 _LabEXAFS.log 25/09/2023 23:59
. 20230926_LabEXAFS.log 26/09/2023 23:50 Text Document
. 20230927 _LabEXAFS.log 27/09/2023 17:39 Text Document
. 20230928 _LabEXAFS.log 28/09/2023 14:03 Text Document

Text Document

(in} entry > data > data Display Inspect {3 D Feedback
B 20240415_17-38_FeK_FeFoil.h5 88 Matrix A Line (1) Heatmap 1 — 2 viidis W~ Awwet T Linear ~ & X Keepratio BB Grid & Snapshot [©]
© &y n 2 5121028 data 1063002
X D0 D1 D2

NET T Date modified Type

~ data

= data . 20240821_LabEXAFS xraytube_portalog 21/08/2024 11:17 Text Document
B 20240820_LabEXAFS xraytube porta.log 20/08/2024 23:59 Text Document
B 20240819 _LabEXAFS xraytube porta.log 19/08/2024 23:59 Text Document
B 20240818 _LabEXAFS_xraytube_portalog 18/08/2024 23:59 Text Document
B 20240817 _LabEXAFS xraytube _portalog 17/08/2024 23:59 Text Document
. 20240816_LabEXAFS xraytube _portalog 16/08/2024 23:59 Text Document
B 20240815_LabEXAFS xraytube porta.log 15/08/2024 23:59 Text Document

. 20240814 LabEXAFS xraytube porta.log 14/08/2024 23:59 Text Document
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FAIR rdm

RESOURCES

« 8 & 4 P
Started 0n 2024-08-05
EXAFS spectrometer - Co foil 2.5 um - Co K edge
Team  AXP
i Category (I
Status NOTSET.
@ Tags QrOUpIXAS  setup:EXAFS
@ Visibility Ov;\ymcmbmscllhclnam
> Teams
J Canite Only owner and admins
~ MAINTEXT

measurement of sample Co foil 2.5 um (350) on EXAFS spectrometer

<Link Referenzmessung>

<Link Justage>
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Last modified on 2024-08-27 14:12:45
Unique eLablD: 20240805-28d590220cd373b197cd9f606a1d361291ab4179

~ EXTRAFIELDS

v GENERAL

name

long detailed name -use titefor short name
contact

keywords

space separated st of keywords.

~ MEASUREMENT

sample
foil 2.5 um - exafs refer

setup

creator
Christopher Schlesiger

date creation
2024-08-05

storage location

date and time of measurement
2024-08-04T11:00

length of measurement (i0 + isample)
16955+ 24355

high voltage, current, power
148KV, 1.53mA, 2264 W

delta_rel

0.005

focus energy / eV
7729

optic
EXAFS optic

log files location
https:/axpsyn.axp.tu-berlinde

~ LINKED RESOURCES

@ [ Co foil 2.5 um - exafs reference

@ EXAFS spectrometer

v ATTACHEDFILES

A H H H
) T

20085 KiB -2024.08.05 143120 ratrix prg 544,16 KiB - 2024.08.05 14:08:29

Co at 90.08 KiB - 2024-08-05 14:50:23 & h neity_r
® Click to add a comment

& EXAFS-spectrum & "
# Click to add a comment ® Click to add a comment

& s png 4381 KiB - 2024-
® Click to add a comment

~ COMMENTS

PowercdbyclabFTW500
Visdewaineby Deltabot

ELN integration for easy access and sh

overview on data and meta data
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