
LASERLASERLASERLASER----INDUCEDINDUCEDINDUCEDINDUCED BREAKDOWNBREAKDOWNBREAKDOWNBREAKDOWN SPECTROSCOPYSPECTROSCOPYSPECTROSCOPYSPECTROSCOPY (LIBS)(LIBS)(LIBS)(LIBS)
Is an analytical tool to determine the elemental composition of materials.

The technique is based on a plasma induced by a pulsedpulsedpulsedpulsed laserlaserlaserlaser. The laser

pulse is focused on the sample surface using mirrors (M) and focusing

lenses (FL). The sample (S) heats up locally and starts boiling and

evaporates, generating a plasmaplasmaplasmaplasma. Its irradiation is recorded using a

spectrometer and detector (D), resulting in a fingerprintfingerprintfingerprintfingerprint ofofofof thethethethe material’smaterial’smaterial’smaterial’s

elementalelementalelementalelemental compositioncompositioncompositioncomposition. Using standards, the signal can be used for

quantification.
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STANDARDSSTANDARDSSTANDARDSSTANDARDS

ADVANTAGESADVANTAGESADVANTAGESADVANTAGES
Independent of physical state of sample

No sample preparation required

Real-time measurements

Remote analysis

DISADVANTAGESDISADVANTAGESDISADVANTAGESDISADVANTAGES
Matrix effect

Quantification requires standardsstandardsstandardsstandards
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UNIVARIATE UNIVARIATE UNIVARIATE UNIVARIATE 

CALIBRATIONCALIBRATIONCALIBRATIONCALIBRATION
Intensity of emission

lines vs. concentration
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Partial Least Squares

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION
Univariate calibration

suffices for SiO2, Al2O3

and ZnO

Multivariate 

calibration needed

for CuO and FeO to

reduce the matrix effect

Future work will focus 

on molten slag analysis

Good correlation of Al2O3, ZnO

and SiO2 concentration to LIBS 

signal (R² > 0.96)

Normalized composition of the synthetic slags

measured using EPMA-WDS (wt%)

Poor correlation of CuO

concentration to LIBS signal

(R² = 0.74)

Two trends in correlation of FeO

concentration to LIBS signal

(    R² = 0.96 and R² = 0.74)

For both CuO and FeO the correlation between concentration and LIBS 

signal is significantly improved (R² = 0.988 and R² = 0.998 respectively)
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