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Introducion

-Cual es el problema/porque tiene
relevancia

-Antecedentes para solucionar el problema
(Literatura)

-Que se propone para la solucion en este
estudio y porqué

-Porque se ha hecho la investigacion, que
aporto yo (Objetivos del trabajo)



Materiales y Métodos

-Debe incluir informacion sobre todos los
materiales utilizados en el estudio (por ejemplo
cantera del material petreo, composicion y
fabricante del consolidante, etc.)

(se puede citar)

-Preparacion de las muestras

-Técnicas analiticas (datos técnicos del equipo,
parametros del analisis)

-Programas de ordenador utilizados para el
analisis de datos



Table 1
Samples description.

Materiales y Métodos

Sample Description

Chemical class of tannins
[15,16]

Vegetable tanning
materials

New vegetable tanned
leathers

Historical leathers

Mimosa, sulphited commercial extract, orange-brown powder, FILK, Germany Condensed tannins
Mimosa, commercial extract, pale yellow powder, CTIC, Portugal Condensed tannins
Quebracho, sulphited commercial extract, dark red powder, FILK, Germany Condensed tannins
Chestnut, commercial extract, dark brown granulate powder, CTIC, Portugal Ellagitannins

Valonia, commercial extract, pale grey powder, FILK, Germany Ellagitannins

Tara, milled pods of Caesalpinia coriaria, pale yellow powder, FILK, Germany Gallotannins

Sumac, milled leaves of Rhus sp., pale green granulate, FILK, Germany Gallotannins

Sumac, lyophilized aqueous extract from milled Rhus coriaria leaves collected in Foz Coa Gallotannins

(Portugal), pale green powder

Rebollo (syn pyrenean) oak bark, lyophilized aqueous extract from milled Quercus pyrenaica Ellagitannins, condensed
bark collected in Penamacor (Portugal), brown powder tannins®

English (syn pedunculate) oak bark, lyophilized aqueous extract from milled Quercus robur Ellagitannins, condensed
bark collected in Lisbon (Portugal), brown powder tannins®

Calf skin tanned with mimosa, UK

Calf skin tanned with valonia, FILK, Germany

Goat skin tanned with sumac, FILK, Germany

Calf skin tanned with tara, FILK, Germany

Calf skin tanned with sumac, retanned with chestnut and quebracho, UK
Calf skin tanned with sumac, retanned with aluminium salts, UK

Cattle grain split tanned with oak bark from Quercus petraea, FILK, Germany

Bookbinding, 19th century, private owner, Portugal

Upholstery, dark brown plain leather, 19th century, Germany

Upholstery, brown morocco leather, 19th century, National Palace of Ajuda, Portugal
Upholstery, dark green morocco leather, 19th century, National Railway Museum, Portugal
Upholstery, gilt leather, 18th century, National Palace of Sintra, Portugal

Upholstery, dark brown tooled leather, 18th century, Palace of the Dukes of Braganca, Portugal

3 Experimental data.




Libro de laboratorio:

incluir fechas
toma de muestras
siglas de muestras
peso inicial de muestras etc.
preparacion de muestras
analisis de muestras (SEM,
TEM etc.)
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-Analisis de datos
-El orden de la presentacion
-Claridad de la presentacion

-Figuras y tablas
(no repiten los mismos datos)



_ Resultados

BET surface area of Alhambra Formation soil with and without OM and treated with 5 M
KOH for different periods of time.

Treatment time Surface area (m?/g)

SP-GBFS
L}

{COL-GBFS % /

With OM Without OM

0 7194 + 1.63 82.10 + 0.67
6 months 7212 + 6.72 82.89 4+ 4.29
1 year 6234 4+ 3.97 65.54 + 2.60
6 years 60.76 4+ 0.33 8449 + 4.09

AUS-GBFS

Heat release rate (mW/g)

A

T v T v T ™ T v T v 1

20 30 40 50 60 70 80
Time (h)

SP-GBFS

-Numeracion correcta
"'Aushéfs
-Todas citadas en el texto en el orden
correcto

COL-GBFS

Reaction heat (J/g)

-Los datos corresponden con los
del texto

T T

60 80 100 120 140
Time (h)

- - V4 -
-Unidades usadas: sistematicas
Fig. 2. (A) Heat release rate and (B) cumulative heat release of silicate-activated slag
binders, as a function of the slag source.




Resultados

T Table 3
lable 1 _‘ o . ‘ .
- s - - - - A Q) Average structural formulae of starting smectites and run products calculated from electron micro
Composition of the experimental alkaline solutions (EAS) Aver 1% mutug llnnm}l:ﬁd tarting smectites and run products calculated from electron micre
- — — assuming total iron as Fe’

NaOH=0.401 g (kg H,0)

231 ppm (0.0 m)
=138.2 g (kg H,O)™ : Na,Ca-smectite 9 391(2) 009(2) 151(3) 021(2) 028(1) 0.01(D
)0 ppm (2 m) +NaOH pH 12 3390(2) 0.10(2) S3(h 019(2) 028(2)  0.00(0)
0561 g (kg H0) ! FKCI 1 m, 24 388(2) 012(2) 150(2)  021(2) 029(1) 0.00(1)

55 ¢ (ke H,0)™ ! (1 m) | KOH pH 10
K=39,104 ppm Cl'Tm, 24 391(2) 0.09(2) 152@2) 0192) 027(1) 0.00(0)

KOH=0.00561 g (kg H,0)™ " pH 9.4 KOH pH 12
S g (kg H,0)~ ! (3 m) FKCI 3 m, 387(3) 0.13(3) 146(2) 0.18(3) 028(1) 0.00(0)

)4 ppm {0 (
1 g (kg H,O) : pH 11.8 FKCI 3 m, L49(1) 019(1) 030(1) 0.00(0)

. h COH pH 12
K=39,491 ppm ) a-smectite ) 393(3) 007(3) 153(@2) 021() 023(L) 0.01@2)
KOH=0.561 ¢ GHCOs ITm 0 377(5) 023(5 127(5) 031(4) 038(4) 001()
KC1=223.65 ¢ - (*) Ca-smectite 0 3.92(3) 008(3) 153(3) 0072) 0494 0.00(0)

Sample

Interlayer charge (I.C.). Standard deviations are given in brackets: (1)=4 0.01. Number of an




Discusion

-Interpretacion de los datos considerando antecedentes
-Resultados estan conformes con estudios anteriores

-Justificacion de los resultados/ de la interpretacion
(alternativas a la interpretacion)

-Discusion de la importancia y implicacion de los
resultados



Discusion

1
-
w

"
-
B

“n
E
B
g




Conclusiones

“Considerando los resultados obtenidas, llegamos
a las siguientes conclusiones......”

-Resumen de los resultados mas importantes
de la investigacion y su implicacion

-Posible implicacion para estudios futuros
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1. Research aims

The purpose of this study is to introduce a cheap and
robust methodology employing digital photography and
computer image processing techniques for the quantitative
measurement of areal surface colouration. Conventional
spectrophotometric techniques sample points a few mm in
diameter only, covering only a small area depending upon the
number of readings taken. Indoor photography of stone sen-
sors under controlled lighting conditions enables image cap-
turing of entire faces several cm in diameter that can then be
processed by an image software package. It is anticipated
that this new approach will be easily applicable within cul-
tural heritage conservation of stonework.

* Corresponding author.
E-mail addresses: mary.thornbush@ geog.ox.ac.uk (M. Thornbush),
heather.viles @geog.ox.ac.uk (H. Viles).
" Doctoral candidate in physical geography.
% University Reader in Geomorphology, and Fellow and Tutor at Worces-

ter College.

1296-2074/S - see front matter © 2004 Elsevier SAS. All rights reserved.
doi:10.1016/j.culher.2003.10.004

In this paper, the methodology will be described in detail
and compared to an available spectrophotometric dataset for
calibration. Apart from recent workrrdrertgl image analysis
of building facades in Bath, Somer: pstantial innova-
tive approaches towards the quantilication df colouration of
entire surfaces are lacking. It is necessary to develop image
analysis methods as they have prov nore conserva-

lhis paper is an
attempt to delineate a widely accesd eldtively inexpen-
sive methodology that may be useful for monitoring surface
soiling in the laboratory.

2. Introduction

Carbonaceous particles from oil fuels have been impli-
cated in the discolouration of urban stone [3]. These black
carbon particles, from incomplete combustion processes in-
volved in soiling, have most of their origination in vehicular
emissions (50-70%) and are known to reduce surface reflec-
tance by ca. 30% [4]. Stones in polluted areas are grey or
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t includes abun-
ra, mollusk, see-
urchin spicules, serpullids and briozoans. The bioclasts are
cemented by micritic calcium carbonate. Mercury intrusion

Granada city] (Rodriguez-Navarro 1994).

dant red algade—s - 7

porosimetry analysis of pore size distribution of the calcar-
enite showed that macropores are very abundant in this stone,
with a mean pore radius of ca. 10 um; however, smaller
' ' ind 0.04 um were also
[he presence of both
ptible to salt

(Rossit Menaresi and Tucci 1991).
: : re-alsorbs water,
it does not dry that fast (Rodriguez-Navarro 1994). As a
result, salt solutions are rapidly taken up, but remain within

the stone pore system for enough time to precipitate as
harmful subflorescences. This behaviour contributes to the
overall susceptibility of this limestone towards salt weath-
ering (Cardell et al. 2008).

Recently, it has been proposed that additives which
modify the crystallization process could be used to reduce
salt weathering (Rodriguez-Navarro et al. 2000; Selwitz
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iper, a series of site investigations were
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undertaken to assess the dynamic behaviour of the salts
within the surface of the stone in combination with
recording of environmental conditions and deterioration
phenomena. This gives useful indications for conservation
purposes (Arnold and Zehnder 1991; Laue 2005). By
adopting such an approach, it is possible to correlate
qualitative empirical observations with scientific mea-
surements, to identify not only the type and amount of salts
present, but also the enviropmental conditions nnder whic
the salt damage 1s activatefl (Sawdy and Price 2005a, b).

S. Jeronimo Monastery {Glauada, Spu.ul} {rlv. } Was
selected for investigations of interior salt weathering phe-
nomena due to the extreme salt damage that currently affects
the stone, the plaster layers and the wall paintings in the main
chapel interior, near the altarpiece (Cardell-Fernandez
1998). The salt damage at S. Jeronimo appears in the form of
severe disaggregation and delamination of the surface plaster
layers, stonework and mortar joints. In addition, abundant
saltefflorescences are visible on the interior walls of the main
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mance (plasticity, workability, and carbonation

pastes.”'** However, our results show that this empirical
observation is not always that straightforward. Here we have
observed that the evolution of the rheological behavior upon
aging time depends on the type of quicklime. As it has been
already stated, freshly prepared FGP shows a high viscosity
due to the massive presence of hexagonal platelike nanoparti-
cles. However, these particles tend to rapidly aggregate into
large clusters which markedly increase the mean particle size.™
This results in a decrease in the viscosity of the putty, which
reaches a minimum after a few weeks of storage.”” These
aggregates are hard aggregates that do not easily break by
shearing of the suspension. Subsequently, viscosity tends to
increase slightly after long-term storage (i.e., more than | year),
[n contrast, viscosity and yield stress of freshly slaked soft burnt
lime putties (ACP) are orders of magnitude smaller than those
of freshly slaked hard burnt lime putties (FGP). However, the
viscosity of ACP tends to increase continuously with aging
time. In agreement with Atzeni et al.,> aging not only increases
the viscosity of lime putty but also results in a significant increase
in the yield stress. The smaller amount of platelike nanocrystals

(53) Abell, A. B.; Nichols, J. M. ASTM Spec. Tech. Publ. 2002, 1432, 13,
(54) Hedin, R. Plasticity of ime mortars; National Lime Association: Washington,
DC, 1963.

3876 DOI: 10.1021/1a903430z

wise, the initial optimal rheology of the freshly slaked lime
putty could be preserved (“frozen™) by adding organic com-
pounds (e.g., polyelectrolytes) that upon adsorption on the
positively charged surface of the platelike crystals prevent their
irreversible aggregation, Studies are currently being performed to
explore the effectiveness of such a procedure. Such studies may
also aid in the understanding of the positive effects associated to
the traditional use of natural organic additives (e.g., plant
extipretsiops or cactus juice, casein, just to name a few) in lime
slak1ng.55
[frtreTase of slaked lime putties prepared with a soft burnt
quicklime, the initial structure of the suspension is formed mainly
by noncolloidal prismatic portlandite crystals and aggregates of
randomly oriented nanometer-sized Ca(OH), particles, with a
relatively smaller amount of nonaggregated colloidal platelike
portlandite crystals. Early randomly oriented aggregation, which
is associated to vapor slaking (i.e., drying-induced aggregation
following water vapor bubble formation in the bulk of the
suspension), seems to be reversible. Aggregates break during
prolonged storage under water, releasing smaller aggregates as
well as single nanosized portlandite crystals. Corrosion of pris-
matic faces in portlandite micrometer-sized crystals, leading to the

(35) Cowper, A. D. Lime and Lime Mortars; Building Research Establishment:
London, 1927.

Langmuir 2010, 26(6 ), 3868-3877
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