N
N

N

HAL

open science

Detection of Li K Emission In Different Lithium
Compounds

Khalil Hassebi, Nicolas Rividi, Anne Verlaguet, Alexei Erko, Juergen Probst,

Heike Loechel, Thomas Krist, Karine Le Guen, Philippe Jonnard

» To cite this version:

Khalil Hassebi, Nicolas Rividi, Anne Verlaguet, Alexei Erko, Juergen Probst, et al.. Detection of Li
K Emission In Different Lithium Compounds. International Union of Microbeam Analysis Societies
Joint with the Annual Microscopical Society of Canada and FIB SEM Meetings (IUMASS), Jun 2023,
Banff, Canada. . hal-04056104

HAL Id: hal-04056104
https://hal.science/hal-04056104

Submitted on 28 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04056104
https://hal.archives-ouvertes.fr

h

SORBONNE
UNIVERSITE

REFLECTION ZONE PLATE SPECTROMETER FOR LI K EMISSION

DETECTION IN LITHIUM COMPOUNDS
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Motivation: ‘) What? Results:

The LI K emission occurs when a 2p valence states transition to 1s core states In
lithium atoms and therefore the spectrum reflects the distribution of the p states
within the valence band [2]. The Li K emission of lithium in LiF, Lepidolite K(Li,Al),
(Si, Al),O,,(OH),, Bikitaite LIAISI, O (OH),, and Amblygonite (Li,Na)Al PO,(F,OH) is
presented below.

Li K emissionin LiF
The challenges:

e Low fluorescence yield Li Oxide Metallic Li

e Low energy emission and
e Strong self-absorption

: : Accumulation of Li on
Make the detection with a non destruc- The surEee afier & belie

tive technique an unresolved issue. driven off the sample
resulting to an emission

identical to Li metal.
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Figure 4: The Li K emission in LiF sample, presenting the emission
band of Li metal and Li in oxide

X-ray emission spectra of minerals

— Lepidolite
— Amblygonite
SiL2,3(1)

i

D Can we detect lithium and study its electronic

structure in complex materials?

Methods:

Integrated Number Of Counts

SiL2,3(2)
. . Continuum
The Xx-ray emission process:
0O
1. Excitation: The sample is being bombarded with and acccel- <] I £
erated beam of charged particles (electrons). - ’ 80 100
'-§ O Valence Band Energy (eV)
2. lonization: The interaction of the beam of electrons with g Abeormtion
matter leads to the ionization of the core states. § Figure 5: The x-ray emission spectra of Lepidolite and Amblygonite in the full range of the spec-
jzi Emission trometer
3. Emission: the vacancy is filled with an electron from an outer i~
shell, resulting in the emission of an x-ray photon that corre- v core levels
spond to the energy difference between the two states. . . . . . . .
P 9y Figure 1: lllustration of the X-ray ~« Li K emission reported for the first time in minerals

emission process

Figure 6: The Li K emission in the minerals: Lepidolite, Amblygonite, and Bikitaite.

—eo— Bikitaite
—e&— Amblygonite
—e— Lepidolite

N\
VVV
A
A
A

Nt
A
A
>
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Figure 3: Image of reflection zone
plate spectrometer mounted on a
eletron probe microanalyser (Cameca
SX100).

Integrated Number Of Counts

Figure 2: Wavelength dispersive spectroscopy (WDS) technique

Implemented inside the EPMA to acquire emission spectra
Detection: Why RZP instead of Multilayers?

Reflection zone plates (RZP) are used in XES as a wave- 54
length-dispersive element [1]. They consist of a special ® No scanning mechanism Energy (eV)
laminar groove profile, each with a slightly different thick- . ® Higher resolution (~0.5 at Al
ness. When x-rays interact with the zone plate, the differ- L2,3 edge and ~0.25 eV at Mg L2,3 .

ey Conclusion:

ent zones act as diffraction gratings, resulting in the x-rays ,
e Cover wider energy range

diffracting and interfering with each other while focusing We demonstrate the possibility to spectroscopically analyze Li K emissions in dif-

ferent compounds using a non destructive and accessible technique. We also

report for the first time the Li K emission bands in minerals. Our results unlocked

potential for various applications to study in details the fine structure of valence
T band of lithium.

them at the same time.

Sample analysis in three easy steps:

- References:
Polishing Coating Analyzing
To remove the surface Sputter anting for non Introducing the sample into [1] A. Erko et aI, Opt EXpreSS, vol. 22, No. 14, P. 16897, Jul. 2014, doi: 101364 /0E.22.016897.
contaminations conducting samples the microprobe [2] K. Hassebi et al., X-Ray Spectrometry, doi: 10.1002/xrs.3329
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