Author’s Accepted Manuscript

Application of micro X-ray fluorescence and micro
computed tomography to the study of laser cleaning
efficiency on limestone monuments covered by
black crusts

Giorgio S. Senesi, Ignazio Allegretta, Carlo
Porfido, Olga De Pascale, Roberto Terzano

www.elsevier.convlocate/talanta

PII: S0039-9140(17)30994-3
DOI: http://dx.doi.org/10.1016/j.talanta.2017.09.048
Reference: TAL17951

To appear in:  Talanta

Received date: 29 June 2017
Revised date: 13 September 2017
Accepted date: 17 September 2017

Cite this article as: Giorgio S. Senesi, Ignazio Allegretta, Carlo Porfido, Olga De
Pascale and Roberto Terzano, Application of micro X-ray fluorescence and
micro computed tomography to the study of laser cleaning efficiency on
limestone monuments covered by black crusts, Talanta,
http://dx.doi.org/10.1016/j.talanta.2017.09.048

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.


http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2017.09.048
http://dx.doi.org/10.1016/j.talanta.2017.09.048

Application of micro X-ray fluorescence and micro computed tomography to the study of
laser cleaning efficiency on limestone monuments covered by black crusts

Giorgio S. Senesi®*, Ignazio Allegretta”, Carlo Porfido®, Olga De Pascale®, Roberto Terzano®
8CNR-Istituto di Nanotecnologia (NANOTEC) — PLasMI Lab, Via Amendola 122/D, 70126 Bari,
(ltaly)

bDipartimento di Scienze del Suolo, della Pianta e degli Alimenti, Universita degli Studi di Bari
"Aldo Moro", Via G. Amendola 165/A, 70126 Bari (Italy)

“Corresponding author: Giorgio S. Senesi, Tel:+390805929505; Fax:+390805929520.
giorgio.senesi@nanotec.cnr.it

ORCID ID: 0000-0002-3947-6853.

Abstract
Laser cleaning is widely used to remove black crusts from weathered limestone monuments. The

cleaning efficiency is commonly tested using conventional analytical techniques, which do not
allow to analyze the same sample before and after the treatment. In this paper, micro computed
tomography (u-CT) and micro X-ray fluorescence spectroscopy (u-XRF) techniques were used for
the first time to evaluate the laser cleaning efficiency on two different encrusted quoins collected
from a limestone monument. Analyses were carried out non-destructively on the same portion of
the two lithotypes before and after the treatment. pu-XRF confirmed the presence of gypsum in the
black crust, and showed a marked decrease of S and other typical elements after laser cleaning of
both samples. u-CT clearly showed the different structure of limestone before and after cleaning
and the crust portion removed by the laser. The combination of the two techniques allowed to assess
that, even if the two samples had a similar chemical composition, their response to laser cleaning
was different on dependence of their different fabric/structure. In fact, in one sample calcium
sulphate was still partially retained also after the black crust removal, whereas in the other sample
the sulphate layer was almost completely ablated due to its more compact structure. In both cases,

laser cleaning operation was shown not to cause any structural modification or mechanical damage
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