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Complete set-up LA-ICP-MS
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Example 1: wood core
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Pictures: Hester Blommaert and Jesse Dekeyerel
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Example 2. analysis of REE in polished section

« Spatially resolved elemental analysis

Chondrite-normalised REE plot of iimenites in Fe-rich basalt
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Spot analysis on polished section:

crystal and melt REE patterns of ilmenites: partitoning

Pictures: Alicia Van Ham-Meert
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Overview

« General concepts
« Schematic overview
 Laser ablation (LA)
* Inductively coupled plasma mass spectrometry (ICP-MS)
 Laser control software (Chromium)

» Applications

* Imaging

« Bulk analysis
 Examples
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General concepts

Schematic overview

Laser ablation (LA) -

Pulsed laser beam across a <{——— o
. ampie
solid surface e
Cell gas

Laser Ablation

Source: Russo, R. (2013)

Cool gas
Aux gas

Neb gas Inductively coupled plasma

——> mass spectrometry (ICP-MS)
Elemental analysis

Source: tofwerk.com

Skimmer
i ( Sampler

Mass Analyzer
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L a_S e r a_ b I a_t i O n /7HeIEx arm end fitting /— ARIS adapter
ICP-MS torch
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*
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« Analyte Excite+ laser ablation system

« Deep-UV ArF laser (193 nm) _—
« HelEx Il Sample Cell N
« Sample introduction \‘ N

* e.g. ARIS for imaging

Source: Teledyne Cetac technologies
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General concepts

Inductively coupled plasma mass spectrometry (ICP-MS)
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%Ru* 81G+ —J £0G0 160
No Q1 - Quad (m/z 96) — allows through
all ions enter the cell all ions at m/z 96

Processes in the ICP-MS plasma

Dissociation .
Atomization o Source: Agilent

Source: Spectroscop
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Inductively coupled plasma mass spectrometry (ICP-MS)

« 8900 Triple Quadrupole ICP-MS
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Applications

1. High resolution imaging

HDIP software

Raw results

5 20210714 _Hester_CLT15_Wood_HEHel.csv - Read-Only O Search
File M Insert Page Layout Formulas Data Review M
p et A==
vaE [Bcopy ~ o o ; 7% Coﬁna\ ro%asﬁ
T Sromatpame | B L U [HY @AY= Formatting ~ Table [cd
Clipboard 5 Font [ Aiignment Number
L1s M fe
A | B | C | D | | |

1| D:\Agilent\ICPMH\T\DATA\LA ICP M5\2021 July\20210714_Hester_CLT15 wood_He\20210714_Hesf

2 | Intensity V Counts

3 |Acquired  :2021-07-14 11:12:06 using Batch 20210714_Hester_CLT15_wood_HEHe_1.b

4 |Time [Sec] C13 P31 Cadd Cd111

5 0.2286 28 0 1 0 0 0 1 1

6 | 0.4286 19 4 0 1 1 1 0 1

7 | 0.6286 25 1 0 1 2 1 0 5

8 | 0.8286 16 1 1 1 2 2 0 3

9 | 1.0286 16 1 1 0 0 0 0 2
10 1.2286 19 0 0 1 0 0 0 3
1 14287 19 1 1 0 1 0 0 3
12 1.6286 18 1 0 1 1 0 2 3
13 1.8287 17 2 0 2 1 0 0 3
14 2.0287 20 1 0 0 0 0 0 3
15 2.2287 13 0 0 0 0 0 0 6
16 2.4287 26 1 0 4 1 0 0 3
17 2.6287 23 1 0 1 1 0 0 3
18 2.8287 29 0 0 2 1 0 0 2
19 3.0287 18 1 0 2 0 0 0 4
20 3.2287 16 1 0 2 3 0 0 2
21 3.4287 18 2 0 1 0 0 0 0 o =B N w s W
2| 3.6287 16 0 0 1 0 0 0 2 s & & & & 8
23 3.8287 20 1 0 0 0 0 0 3 -‘o_ g ; ; g g
‘)/I_ A NnHo77 10 n n n n n n ] < = N » B 8
- 20210714 _Hester CLT15 Wood_HEHe ® 31P+ [CtS]
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Applications

1. High resolution imaging
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Applications

1. High resolution imaging
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Applications

1. High resolution imaging

14

% HDIP v1.6.5.dcaccf15 -

for Clinical use or diagnostic purposes

File Edit Viewers Docks LA-ICP-MStoolkit Options Help

Home Signal Trace Repiicate Analysis | ] Image Processing Node Overview

Channelo  [[oTIC)+

Reconstruct the
spatial data from the
transient scan.

ay all channels

Channel selections

) =

Edit Channels Add Channel Selection

Project browser

Background Hodkl [

20220513_CEdric_SiM_H2.h5

Drift Model /| background model 1

replicate node 1
image node 1

Calailator 20220512_Cedric CM.h3

FIR Filtering replicate node 1

FFT Spatial

Outlier Rejection

Peak Detection

Deconvolution

Interferences

image nade 1

(®) Hierarchical structure
Collapse Al

Sample Name

Background Model
Gas Blank Datapoints

(O Categorized (O Context filter

Expand All

Group Browser
Types| Group ID
ignal — background corrects
background fitting model
reconstructed gas background

Machine Position 0.000 | 0.000 | 0.000 [rm]

100x  Log

Analytics/QA Export Connect Laser Settings

Y
z

Elo
[l Mean N PTTR B T TVUT TN P NPT OP AT e 1

h
[Cemor 0 1000 2000 3000 4000 5000 6000

— [oTIcl+ 35000

background cerrected signal_bc [cts]

5000
ProjectTime [s]

Status: Numerical data detected.

Division of Soil and Water Management | KU LEUVEN



Applications

1. High resolution imaging

7= HDIP v1.6.5.deaccf15 - for C r diagnostic purp
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Imaging vs bulk

Mostly qualitative Quantitative
Mapping Spatially resolved, localized
HDIP — background correction + imaging HDIP — quantification (ref materials, EPMA data)

Applications: thin sections, polished sections,

Applications: imaging of various materials :
archaeological glass, metal, ...
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Example: wood core A 4 mm

v

/ Fiber and parenchyma
° . -2 em ' .
Fluence: 3.5J cm : —
 Laser frequency: 50 Hz ,,igh{;@,a.
* Spot size: 10 um square — Y T Y !
v undies o e g1 R
« Scan speed: 50 pm s
-

. : , 7\7‘
1 '\\”‘ Xylem vessels
N\

x

0.2 s per spot, divided In: g g

0.018 sfor C 0.028 s for P BAE Q. -~
0.010 s for Ca 0.007 s for Mn — ' : o | Rayeels |

0.0075 s for Ni 0.0075 s for Cu F\_

0.0070 s for Zn 0.100 s for Cd
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Example: freshwater bivalve (Swan mussel, Anodonta cygnea )

Pictures: Amber Veelaert and Florian Laurysssen
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Examples

Example: freshwater bivalve (Swan mussel, Anodonta cygnea )
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Pictures: Amber Veelaert and Florian Laurysssen
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Example: freshwater bivalve (Swan mussel, Anodonta cygnea )
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Pictures: Amber Veelaert and Florian Laurysssen
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Examples

xample: silicosis lung tissue

23Na +(23_000) [CtS]
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Pictures: Cedric Eelen and Steven Ronsmans

21 Division of Soil and Water Management KU LEUVEN



Examples

Example: silicosis lung tissue

Laser ablation

Laser ablation image (5 pm-/ pixel) ) . 3 ' . Raman image (0.1 um / pixel)

100 X400 pym

Pictures: Cedric Eelen and Steven Ronsmans
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LA-ICP-MS

+:

Good detection limits

Detects isotopes (tracing experiments!)
Quantititative

“Fast”

Spatial resolution bad (5 pm)
Trained personell needed
Expensive: 675 €/day (research collaboration) or 2000 €/day (service)
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Thank you for your attention!
Questions?

jesse.dekeyrel@kuleuven.be
charlotte.vermeiren@kuleuven.be
alicia.vanhammeert@kuleuven.be
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