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In the paper “Slope ratio calibration for analysis of plant leaves by laser-induced breakdown spectroscopy”,

recently published on JAAS, the authors present an allegedly new calibration method for LIBS analysis,

called Slope Ratio Calibration (SRC). In this short comment we will demonstrate that this method is

completely equivalent to Single-Point Calibration (SPC), when a fair comparison between the two

methods is done.
Introduction

In ref. 1, Numes et al. presented a method for quantitative
analysis of LIBS spectra based on the building of a calibration
curve using a single reference standard. The slope bstd of this
calibration curve is then compared with the one obtained
applying the same procedure to the unknown sample (bsample),
obtaining the concentration of the analyte in the unknown
sample as:

Csample ¼ Cstd

bsample

bstd
(1)

Even without any knowledge of the LIBS technique, the
possibility of obtaining a meaningful calibration curve using
only a single reference sample, without diluting it or adding
external standards, seems to be logically impossible.

In fact, the solution proposed by the authors of ref. 1 is to
obtain a calibration curve plotting the analyte LIBS line inten-
sity not as a function of the concentration of the analyte, as
usual, but as a function of the number of accumulations of the
LIBS signal on the detector. The same procedure is repeated for
the unknown sample, and the slopes of the resulting curves are
then used in eqn (1).

It's evident that this method, at the best, could be used for
checking the linearity of the detector used, but would not give
any information about the chemical or physical mechanism
that could produce a non-linear response of the system (for
example, matrix effects and/or self-absorption in the LIBS
plasma).
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The signal obtained accumulating on the detector n spectra
from a sample with a given concentration C of the analyte in
NOT equivalent to the one that would have been obtained from
a sample with concentration n � C, unless all the processes in
the plasma are linear. In this latter case there is no need for
building a ‘calibration curve’, and denitely not in the way
suggested by the authors.

A simple calculation would support the logic of the previous
reasoning. Let's assume the ‘calibration curve’ is built using
only two points, one corresponding to n1 accumulations and the
other to n2 > n1 accumulations. If the detector is working
properly, giving a signal which is proportional to the intensity of
the line chosen for the calibration, the signal corresponding to
n1 accumulations would be n1� I, and the one corresponding to
n2 accumulations would be n2 � I, where I is the intensity of the
line corresponding to a single accumulation. Consequently, the
slope of the ‘calibration curve’ on the standard would be:

bstd ¼ n2Istd � n1Istd

n2 � n1
¼ Istd

In the same way, the one calculated on the sample would be:

bsample ¼ n2Isample � n1Isample

n2 � n1
¼ Isample

which makes eqn (1) completely equivalent to the Single Point
Calibration expression:

Csample ¼ Cstd

Isample

Istd
(2)

In ref. 1, Nunes et al. made an unfair comparison between
the results of their ‘new’ method and the classical Single-Point
Calibration results, averaging the line intensities only over
amaximum of 30 spectra for SPC, while for SRC 30 + 20 + 15 + 10
This journal is © The Royal Society of Chemistry 2020
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+ 5 ¼ 80 spectra where used (see Fig. 5 in the original manu-
script). This explains the apparently better results obtained by
SRC with respect to SPC.

Conclusion

We have shown that the SRC method proposed by Nunes et al.
in ref. 1 is completely equivalent to Single-Point Calibration. As
SPC, the SRC method assumes a linear dependence of the
emitted light intensity on the analyte concentration and, as
SPC, it cannot give information about matrix or self-absorption
effects which oen affect the precision of LIBS analysis. Finally,
we would take the occasion for stressing once again that doing
quantitative analysis by LIBS is not trivial, and ‘mathemagical’
This journal is © The Royal Society of Chemistry 2020
(in this case, really, ‘arithmagical’) approaches do not help,
without a deep comprehension of the chemical and physical
processes underlying the analysis.
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