
Author’s Accepted Manuscript

Comprehensive approach to the validation of the
standard method for total reflection X-ray
fluorescence analysis of water

Laura Borgese, Rogerta Dalipi, Alessandro
Riboldi, Fabjola Bilo, Annalisa Zacco, Stefania
Federici, Maurizio Bettinelli, Elza Bontempi, Laura
Eleonora Depero

PII: S0039-9140(17)31298-5
DOI: https://doi.org/10.1016/j.talanta.2017.12.087
Reference: TAL18223

To appear in: Talanta

Received date: 24 October 2017
Revised date: 27 December 2017
Accepted date: 31 December 2017

Cite this article as: Laura Borgese, Rogerta Dalipi, Alessandro Riboldi, Fabjola
Bilo, Annalisa Zacco, Stefania Federici, Maurizio Bettinelli, Elza Bontempi and
Laura Eleonora Depero, Comprehensive approach to the validation of the
standard method for total reflection X-ray fluorescence analysis of water,
Talanta, https://doi.org/10.1016/j.talanta.2017.12.087

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2017.12.087
https://doi.org/10.1016/j.talanta.2017.12.087


1 

 

Comprehensive approach to the validation of the standard method for total reflection X-

ray fluorescence analysis of water 

 

Laura Borgese
a*

, Rogerta Dalipi
a,b

, Alessandro Riboldi
a
, Fabjola Bilo

a
, Annalisa Zacco

a
, 

Stefania Federici
a
, Maurizio Bettinelli

c
, Elza Bontempi

a
, Laura Eleonora Depero

a
 

a
INSTM & Chemistry for Technologies Laboratory, Department of Mechanical and 

Industrial Engineering, University of Brescia, Via Branze 38, 25123 Brescia, Italy 

b
Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna, B. 

Ubertini, Via Antonio Bianchi, 7/9, 25124 Brescia, ITALY 

c
UNICHIM, Associazione per l’Unificazione nel Settore dell’Industria Chimica  

*Corresponding author. E-mail address: laura.borgese@unibs.it  

Abstract 

In this work, we present the validation of the chemical method for total reflection X-ray 

fluorescence (TXRF) analysis of water, proposed as a standard to the International Standard 

Organization. The complete experimental procedure to define the linear calibration range, 

elements sensitivities, limits of detection and quantification, precision and accuracy is 

presented for a commercial TXRF spectrometer equipped with Mo X-ray tube. Least squares 

linear regression, including all statistical tests is performed separately for each element of 

interest to extract sensitivities. Relative sensitivities with respect to Ga, as internal standard, 

are calculated. Accuracy and precision of the quantification procedure using Ga as internal 

standard is evaluated with reference water samples. A detailed discussion on the calibration 

procedure and the limitation of the use of this method for quantitative analysis of water is 

presented.  
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