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Abstract 

Bronze has been positioned as the medium par excellence for sculptural production bearing the aesthetic, symbolic 
and poetic values that have propitiated the construction of a metallurgical archetype, which has its genesis in its 
physicochemical, metallurgical and mechanical properties. Of these properties, the formation of the patina is the one 
that contributes most to the construction of its poetic image, since it is the one that, along with the form, suddenly 
appears before the spectators, directly affecting their perception of the work. To exemplify this, we analyze the patina 
of the sculpture La Piedad by Bernardo Vieco using SEM–EDX and XRD. The results show a non-protective patina that, 
added to the other factors of deterioration of the work, contribute to the drama of the scene that is represented, tak-
ing it from pain and impotence before the death of a loved one, to a state of hopelessness and apathy embodied in a 
bronze that deteriorates over time with environmental factors and neglect in the protection and conservation of the 
work.
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Introduction
Formulating an analysis of the poetic image of bronze 
requires a blend of the science of materials, art and phi-
losophy. The science of materials, because it is right there, 
in the very nature of the material where all the aesthetic, 
historical and cultural values associated with this metal 
are born; art, because they are mainly artistic objects as 
opposed to everyday objects, those that gather the cul-
ture—understood as all human activity—from each era, 
and transfer that information to new generations; and 
philosophy, because it takes a reflexive thought, which 
allows the approach to the metal from a different per-
spective that interlaces the human and the scientific with 
its own material nature.

There have been various methods developed over the 
course of history to understand the material and the phe-
nomena associated with it. However, it could be said that 

in the current paradigm of knowledge, the physicochemi-
cal, metallurgical and mechanical phenomena of metals 
are studied with the scientific method, which is based 
upon experimentation, measurement and on the repeat-
ability and refutation of its results. In turn, the aesthetic, 
symbolic, historical and iconographic properties of met-
als have been studied with various hermeneutical meth-
ods, which are based upon all knowledge being the result 
of interpretation.

These two methods propose time-based studies that 
contradict the immediacy and variability of a phenom-
enon, such as the poetic image, which occurs in the 
human psyche in a sudden manner and which can also 
affect other souls, Other hearts, in spite of all the barriers 
that reason can impose. For this reason, it is necessary to 
come at this from the phenomenological method, which 
studies the phenomena as they are presented as well 
as the way in which they are lived by each person. This 
method allows us to consider the emergence of the image 
in an individual consciousness, to be able to restore the 
subjectivity of the image and to measure its amplitude, 
strength and sense its transubjectivity.
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The analysis of the construction of the poetic image 
of bronze will start from the phenomenological stud-
ies made by Gaston Bachelard (France 1884–1962. Phi-
losopher, critic, epistemologist, scientist and poet), about 
the image that arises in the consciousness from reading 
a poem, where the poet provides images never before 
imagined by the reader, making him marvel at the very 
moment in an innocent way and, by activating the partic-
ipation of the creating image, a poetic image emerges [1].

However, knowing the poetic image of a material 
requires a method that allows us to take the very moment 
in which an object constituted of that material suddenly 
appears before a person, who immediately builds in his 
psyche an image independent of his own preferences, of 
the intentions of the artist, of the references to the forms 
of the object and the history of the material itself.

We will begin by saying that the physicochemical, 
mechanical and metallurgical properties of bronze made 
its use expand with the most diverse applications and that 
the interaction between humans and metals, especially 
bronze, gave rise to the generation of myths, symbols and 
metallurgical archetypes, understanding the concept of 
archetype as proposed by Carl Gustav Jung and that Gas-
ton Bachelard also uses:

“… a series of images that summarize the ancestral 
experience of man in the face of a typical situation, 
within circumstances that are not particular to a sin-
gle individual, but can be imposed on every man” [2].

However, changes in human interests and in the mate-
rial constitution of bronze as a result of interaction with 
the environment, generate new experiences with this 
metal that activate the human psyche to enrich and 
renew the bank of images that give shape to that metal-
lurgical archetype, which interweaves its particular fea-
tures as the scarcity of its raw materials and metallurgical 
difficulties for its production, with cultural values such as 
“expensive” and “elitist” and resistance to corrosion, with 
values such as “perenniality”.

Thus, unlike archetypal images, the poetic image arises 
when there is an immediate astonishment of the psyche, 
which has no past, which derives from a direct ontology, 
which is not caused by archetypes asleep in the uncon-
scious, and as Bachelard says:

“On the contrary: through the brilliance of an image, 
the distant past resounds with echoes, and it is hard 
to know at what depth these echoes will reverberate 
and die away. Because of its novelty and its action, 
the poetic image has an entity and dynamism of its 
own;” [3, p. 8].

And Bachelard continues:

“…that is, in reverberation that I think we find the 
real measure of the being of a poetic image…. In this 
reverberation, the poetic image will have sonority of 
being.” [3, p. 8].

However, to explain this unexpected character, sud-
denly rising out of a new poetic image and the way it 
affects the one who observes a sculpture, it becomes 
necessary to pose a phenomenology of the imagination, 
understanding for this:

…“a study of the phenomenon of the poetic image 
when it emerges into the consciousness as a direct 
product of the heart, soul and being of man, appre-
hended in his actuality”. [3, p. 9].

Thus, this study aims to show the characteristics of 
bronze that contributed to the construction of its metal-
lurgical archetype, demonstrating with the history of its 
use mainly in Colombian art, the process of evolution of 
this archetype.

Of the four characteristics that will be explained later, 
it is found that the patina that has per se aesthetic val-
ues and historical contributors to the formation of the 
archetypal bronze image related to perenniality, is pre-
cisely the quality of the material that presents the blow 
to the spectator, being constituted in fundamental part of 
the image that projects the work and therefore of what it 
communicates.

Thus, as a bronze sculpture is an inanimate object, it 
is precisely the patina that allows the emergence of new 
poetic images of the work, allowing the emergence of 
individual and intimate affectation, independent of previ-
ous knowledge in metallurgy and art and much more, of 
all the intentions of the artist.

The bronze in Colombian sculpture
As described by Pliny the Elder in his book XXIV of Nat-
ural History, the Greeks were the ones who initiated the 
tradition of highlighting and perpetuating the memory 
and values of the winners of the Olympic Games and 
making them into examples for communities through 
the statues of bronze. Pliny also says that perhaps the first 
public statue that was erected at the expense of the Athe-
nians was that of the tyrannicides Harmodius and Aris-
togiton (The Assassination of Hipparchus of Athens, 514 
BCE) and that from here, this practice was later univer-
sally adopted to adorn the squares of all cities.

Following the Greek tradition inherited through the 
Spaniards, the first appearances of bronze monuments in 
Colombian public space took place in the process of con-
formation of the new republic where, in order to preserve 
the legacy and the memory of the heroes and dignitar-
ies of independence and outstanding men of the country, 
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were erected statues of personages like Simón Bolívar, 
Francisco de Paula Santander and Atanasio Girardot, 
among many others.

However, this type of orders was requested by the rul-
ing classes whose preferred artistic style was Neoclassi-
cism, limiting the plastic expression of the sculptors and 
making them fall into formal repetition. On the other 
hand, the theme always focused on highlighting these 
important personages and finally, the costs of produc-
tion were too high as the country’s technological devel-
opment, specifically for the bronze foundries, was in very 
precarious conditions, there was also a greater interest in 
developing iron metallurgy [4].

As if this were not enough, the commissions were 
always given to foreign artists who came to Colombia 
as sculpture teachers such as Raúl Carlos Verlet, César 
Sighinolfi and Luigi Ramelli, among many others [5].

Thus, the lack of knowledge of the metallurgy of bronze 
at the high level required for the production of the stat-
ues made it almost impossible to create a company capa-
ble of sustaining this in the national territory. Perhaps 
the first experience of this type was the production of the 
bust of Atanasio Girardot, modeled and fused by Fran-
cisco Antonio Cano in the Estrella de Velilla and Escobar 
workshops in 1910 [6].

One of the most outstanding students of Francisco 
Antonio Cano was Marco Tobón Mejía, [5], who devel-
oped all his work from Paris, where he also opened a 
foundry workshop and produced, among other works, 
the statue of Rafael Núñez modeled by Francisco Antonio 
Cano, One of the few monuments made by a Colombian 
artist at the beginning of the 20th century.

Following the path laid out by Cano and Tobón, it 
would be Bernardo Vieco who would establish the first 
bronze foundry in the country after his trip to Europe, 

where he learned different techniques that he could con-
textualize in the country’s technological situation of the 
time, adjusting the procedures to match locally available 
resources. Vieco’s implementations included the produc-
tion of molds in Portland cement and the adjustment of 
the furnace to Bogota’s environmental conditions for the 
bronze smelting, with which he was able to efficiently 
produce large-format sculptures and several methods 
of casting that allowed him to optimize the available 
resources, making him a specialist in this area on the 
national level [7].

Outstanding students of Vieco were Jorge Marín and 
Rodrigo Arenas Betancourt, who began in the trade of 
bronze casting and sculptural production, the second 
being one of the most important sculptors in Antioquia 
and Colombia due to his monumental commemorative 
sculptures executed through official contracts.

Later the bronze has been used by different Colombian 
artists as can be seen in Fig. 1, who have made their pro-
ductions in national workshops such as El Sembrador 
de estrellas by Alonso Ríos and the Thinker by Nadín 
Ospina, among others. However, a few like Fernando 
Botero do all their production in Italy.

Characteristics of bronze contributing to the 
formation of its poetic image
As can be seen, bronze has been positioned through-
out the history of mankind as a depository and com-
municator of the values of illustrious characters, models 
for humanity, from Greek times until today, being filled 
with symbolic, historical and poetic values that lie in 
its physico-chemical, metallurgical and mechanical 
characteristics.

The first of these characteristics is the shortage of the 
raw materials for the production of bronze whose base 

Fig. 1 a El Sembrador de estrellas of Alonso Ríos, cast and placed in the Faculty of Engineering of the Universidad de Antioquia, Medellín campus, 
1994. b El Pensador of Nadín Ospina cast in the workshop of Luis Eduardo Castillo located in the city of Bogotá, 2009. c Pájaro of Fernando Botero 
cast in Italy and placed in the Parque de San Antonio in the city of Medellín, 1994
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metal is copper, being traditionally alloyed with tin, lead 
and zinc. The latter is also the main alloy to produce 
brass (Cu–Zn), which is sometimes used for the produc-
tion of large format sculptures.

The second characteristic is the metallurgical difficulty 
of the processes of casting bronze which results in a large 
number of defects that contribute to the detriment of the 
sculptures.

The third characteristic is the possibility of recasting 
bronze objects with a low loss of alloys or even with the 
possibility to modify it to make different objects such as 
bells, cannons and statues that require different proper-
ties. This also contributes to the consolidation of bronze 
as a perennial material. In the ancient world bronze was 
a very precious commodity, so the sculptures made in 
this or other metals often disappeared when melted by 
conquering nations or a later ruler who was not inter-
ested in the art of his predecessor. That is why very few 
large bronze sculptures survived from those produced in 
antiquity [8].

In Colombia there have been two types of attacks on 
bronze sculptures, the first one is related to its economic 
value, which as explained above is high, making these 
works, mainly those in public spaces, very attractive for 
criminals who steal them in, either entirely as in the case 
of the works of Jorge Marín Vieco [9] or partially as in the 
case of the whiskers from Fernando Botero’s Gato [10].

On the other hand and more interesting from the 
symbolic and poetic point of view of bronze works are 
the deliberate attacks against some monuments with 
intentions of political retaliation in times of social ten-
sion where busts and statues of political leaders have 
been torn down, blown up and even melted by their 
detractors, such as the monument to Jorge Eliecer Gai-
tán [11].

The fourth characteristic and perhaps the most deter-
minant in the poetic image of bronze is its interaction 
with the environment in which it is immersed, inducing a 
chemical transformation from the surface to the inside. 
This process known as corrosion has several causes 
in metals, mainly acid rain, environmental pollution 
(smoke, particulate matter), the excrement of birds and 
other living organisms, thermal shock and vandalism.

Specifically in bronze, the corrosion products form a 
layer that in the majority of cases adheres to the surface 
of the sculpture called patina, which can be natural or 
artificial and serves to cover up the manufacturing pro-
cesses, protect the base metal, give the desired appear-
ance to the sculpture and also collects evidence of the 
history of the work and the environments to which it has 
been exposed [12].

The corrosion products most frequently found in 
bronze sculptures located in urban centers are cooper 
oxides such as cuprite  (Cu2O) and tenorite (CuO) [13], 
copper sulphates such as brochantite  Cu4SO4 (OH)6 [12], 
and copper chlorides such as atacamite  (Cu2Cl(OH)3 and 
paratacamite  (Cu2Cl(OH)2).

Traditionally for the sculptures in public spaces, arti-
ficial patinas of homogeneous color applied through-
out its surface, which correspond to the aesthetic 
values that the artist wants to give to the work, are 
frequently used. The colors and textures of these pati-
nas depend on the chemical composition of the metal, 
the chemical reagents used, the temperature and the 
application methodologies. However, when a patina is 
exposed to the environment it undergoes a new trans-
formation as a result of natural or anthropic processes 
and the passage of time, forming a unique layer that 
is what finally determines the perception we have of 
bronze objects. Under certain environmental and care 
conditions, the artificial patinas are preserved, but in 
the great majority of cases that we observe in Colom-
bian sculptures in public space, the patina becomes 
a function of the corrosion products that have been 
generated.

Thus, the patina of bronze gives the work an aesthetic 
value and a historical value. Some positions suggest that 
the patina would be an integral part of the aesthetic value 
of a work only in the cases in which the sculptor has 
foreseen this. In those cases where it has formed natu-
rally, independent of its beauty, it possesses only a his-
torical value of an extra-artistic nature, which in theory 
may even be incompatible with the correct reading of the 
work [12]. On the other hand, the Carta de Restauro of 
1987, emphasizes the preservation of patina in restora-
tion processes, as long as the patina really protects the 
metal, so that the antiquity of the work can be perceived, 
that is to say it gives aesthetic value to the transforma-
tions of the material [14].

Experimental study of the patina of the sculpture 
la piedad of bernardo vieco
Description of the analyzed statue
As a case study, an analysis was done of the funer-
ary sculpture La Piedad (1950) by Bernardo Vieco 
Ortiz (1886–1956), located in the San Pedro Cemetery 
Museum in the city of Medellín. The play represents the 
drama of human pain in the face of the loss of a loved one 
using the iconographic image of the descent of Christ 
dead in the arms of Mary.

This sculpture was chosen for the analysis for the fol-
lowing characteristics:
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1. The sculpture is cast in a copper base alloy.
2. Vieco was the first artist to have a bronze casting 

workshop dedicated to the production of sculptures 
and decorative objects in Colombia.

3. The proximity of the work to the viewer allows one to 
easily take samples.

4. The work is located in the most important cemetery 
in the city, where the mausoleums of various person-
ages are found, therefore it has been more protected 
from anthropogenic interventions than the works 
found in parks and squares. This shows the deteriora-
tion generated mainly by environmental factors.

5. Within the information collected, no evidence of 
cleaning or restoration of the work was found from 
the time of its installation.

Sampling
First, a visual observation was made that permitted the 
finding of the points that presented defects and irregu-
larities in the bronze, some of them can be seen in Fig. 2, 
as well as the different products of corrosion.

For the purpose of this article it was very important to 
determine the presence of some chemical elements that 
are characteristic of non-protective patinas, such as chlo-
rine, as in our case the stability of the patina is related 
directly with the concept of the poetic image of bronze.

The analysis of this type of works is quite difficult since 
the norms of patrimonial conservation do not allow one 
to take quantities of material sufficient to make labora-
tory analyzes with conventional techniques, since this 
would be to the detriment of the work either by the 
loss of matter or by the destabilization of existing pati-
nas. There currently exists portable equipment like the 
X-ray fluorescence spectrometers, which have proved 
to be very effective for the characterization of the pati-
nas in sculptures and bells [15]. Unfortunately, for the 
present investigation we could not count with any of this 

equipment in order to make a characterization in  situ, 
for this reason the samples of the analysis of the corro-
sion products were taken with a scalpel by grazing and 
a JEOL JSM-6490LV Scanning Electron Microscope was 
used to observe the morphology of the corrosion prod-
ucts and the energy dispersive X-ray spectroscopy tests 
(SEM–EDX) for the chemical composition. The samples 
were mounted on a carbon tape and gold sputtered with 
a Hummer 6.2 apparatus at 15 mA AC for 30 s to obtain a 
thin AU film of around 1 nm.

These analyses were complemented with X-ray dif-
fraction (XRD) to properly identify the primary species 
present. X-ray diffraction (XRD) characterization was 
done with an X’Pert PRO diffractometer (Cu Kα radia-
tion, λ = 1.5406 Å), using a 45 kV voltage and scanning 
between 10 and 80º.

The sampling points can be seen in Fig. 3 and the sam-
pling methods in Fig. 4.

Results
In Fig. 5 and Table 1 the results obtained for the chemi-
cal composition of the base metal made on the sample 
obtained from the base of the Christ can be observed. 
Unfortunately it was not possible to take samples of the 
base metal of the figure of Mary. In Fig. 6 and Table 2, the 
results obtained from the performed analyzes on the cor-
rosion products can be observed.

The XRD tests summarized in Fig. 7 show that the cor-
rosion products are similar to those already reported in 
literature for these type of alloys [16–19]. For sample 1, 
see Fig.  7a, Cuprite  (Cu2O) and Tenorite (CuO) phases 
were identified. Furthermore, the presence of hydrosul-
fate of hydrated copper  (Cu5  (SO4)2(OH)6·5H2O) and of 
Atacamite phase  (Cu2Cl(OH)3) were detected. In sam-
ple 2, see Fig.  7b, the presence of Cuprite and Azurite 
 (Cu3(CO3)(OH)2) were observed. In sample 3, see Fig. 7c, 
Cuprite and Tenorite phases were distinguished.

Fig. 2 Damage found on the surface of the sculpture. a Cracks. b Separation between the parts that make up the sculpture
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Discussion
The chemical analyses, the differences in texture, and dif-
ferences in color of the patinas of La Piedad indicate that 
the Christ was apparently cast in a brass, while Mary was 
cast in bronze. Both figures show high contents of chlo-
rine in their patinas which gives indications of the pres-
ence of a non-protective patina. In addition, the work 
shows black spots on its surface produced by the deposi-
tion of organic material and atmospheric pollutants com-
bined with the products of corrosion such as dark green 
Brochantite, under which Atacamite can appear and 
which is reported in the XRD in sample 1.

Now, in order to appreciate the contribution of the 
patina to the poetic image of bronze in the sculpture La 
Piedad, it will be necessary to consider two categories of 

Fig. 3 Sampling point for SEM–EDX analysis. a Sample 1. b Sample 2. c Sample 3

Fig. 4 Methodology for sampling. a Obtaining metal base shavings taken from the bottom of the sculpture. b Obtaining the corrosion products by 
mechanical cleaning with a scalpel

Fig. 5 Metal shavings taken from the base of Christ
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Table 1 Chemical composition of the metal taken from the base of Christ

Element % weight

Analysis 1 Analysis 2 Analysis 3 Analysis 4 Analysis 5 Analysis 6 Analysis 7 Average % weight Error 1 Sigma (wt%)

Cu 76.41 77.7 74.06 71.15 75.03 70.38 75.45 74.3 2.06

Zn 20.59 21.43 19.09 19.82 16.69 17.13 19.78 19.2 1.47

Sn – 1.00 1.06 0.58 – 1.19 0.37 0.8 0.37

Pb 3.10 0.26 2.93 2.41 2.25 4.47 1.79 2.5 1.18

Fig. 6 SEM image and EDX microanalysis zones of corrosion products. a Sample 1. b Sample 2. c Sample 3
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analysis, the first being the aesthetic value of the patina, 
which will be linked with the considerations taken into 
account by the artist to give the final finish to his work.

According to the information collected, the original 
patina of La Piedad was dark brown, possibly formed by 
copper oxides, of which there are some remains in the 
sculpture as can be seen in Fig. 8a, in the results of the 
analyses of sample 3 presented in Table 2 and XRD of all 
samples. On the other hand, in the model of the work 
that is in the Antioquia Museum [20] and can be seen in 
Fig.  8b there is a dark brown patina, homogeneous and 
with a waxy gloss, as can be seen in Fig. 8c of the Vieco 
family photographic archive [21].

As can be seen, this patina differs completely from the 
present one, which affects the perception of the specta-
tor, since although it is clear that the scene represents 
the psychology of human pain and impotence before the 
inevitable, it could be said that the darkness of the origi-
nal patina gave visual weight and gravity to the psychol-
ogy represented by the work, but giving account of the 
validity, immutability and durability of this deep and 
infinite pain, accepted with resignation and hope, which 
is characteristic of a funerary sculpture framed in The 
Christian context.

On the other hand, the type of deterioration that the 
work presents at present, evidenced in the chlorine con-
tent of the products of corrosion, in the variety of blue 
and green patina shades, in the black spots, the fissures 
and the loss of cohesion of the parts that comprise it, 

not only accentuates this immanent pain, surpassing 
the limit of the impotence expressed in the face of Mary, 
but also reaching the hopelessness embodied in a mate-
rial that dissolves over time, with exposure to aggressive 
environments and for abandonment to their fate, without 
human mediation to protect it. Thus, as the poet Rogelio 
Echavarría would say, “Bronze is no longer eternal” [22].

The second category of analysis is the historical value 
of the patina, which not only accounts for the aesthetic 
values proposed by the artist, but also gives the work a 
life of its own according to the changes in the material 
that conforms it, contributing with its color, texture and 
stability to the strengthening or weakening of the expres-
sion of the artist. So, as we saw with La Piedad, it could 
be said that this image of deterioration and abandonment 
strengthens the image of pain and bereavement of the 
loss of a loved one.

Conclusions
Bronze has physicochemical, metallurgical and mechani-
cal properties that allow the obtaining of detailed and 
complex forms in different sizes, depth in the low reliefs, 
ease of reproduction and durability, qualities difficult to 
find in other materials, reasons why the Greeks preferred 
marble, achieving works of high technical and aesthetic 
sophistication, bequeathing this tradition to future gen-
erations, heirs of their culture.

However, the scarcity of raw materials and metal-
lurgical difficulties mean that the production of a 

Table 2 Chemical composition of sample corrosion products

Element Sample C O Cl Ca Cu Zn Sn Mg Al Si Fe 

% Weight 

1 
1 30.62 10.53 9.65  36.67 13.85 1.55     

2 28.62 22.64 6.63 4.8 0.89 5.60 4.43 22.03 9.79 

2 
1 9.56 33.10 49.47 7.87     

2 18.13 16.05 1.73 52.02 0.51  2.99 14.92  

3 

1 10.50 2.90  86.70     

2 13.25  86.75     

3 14.19 8.01  45.10 9.26 14.71     

Error  

1 Sigma (wt%)
3.11 2.29 .83 .34 2.44 1.47 0.58 .91 .64 1.35 1.2 
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high-quality bronze sculpture requires highly quali-
fied personnel, adequate equipment and raw materials, 
which are obtained mainly in countries with a grand 
sculptural tradition such as Italy and France. This makes 

the production of sculptures at the national level more 
expensive and makes them a symbol of prestige and 
power, used mainly for the elaboration of official orders 
or by sculptors of high economic level, which in turn 
stimulates the vandalism, theft and melting down of 
sculptures made in bronze.

Although traditionally the copper base alloy used 
for the production of sculptures has been bronze, the 
results of the chemical analyzes reported for this work, 
as well as that reported in other studies of Colombian 
works, have shown that brass is frequently used [23]. 
These two families of copper base alloys have large 
mechanical, metallurgical and physicochemical dif-
ferences between them, so their behavior in the face 
of environmental factors is different. In La Piedad two 
alloys are used, the anodic potentials are quite similar, 
ranging from 0.35 and 0.45  V [24]. Although this is a 
very small difference to generate a strong galvanic cor-
rosion, it is reported that eventually can cause a deterio-
ration in brass, [25].

The metallurgical archetype of bronze consists of the 
images that have arisen in the psyche of people who have 
interacted in some way with this metal since ancient 
times and who have more evidence in the interaction 
with statues, monuments and works of art which, having 
a patrimonial legacy, enjoy greater protection and atten-
tion than objects of daily use.

These archetypal images have their roots in the mate-
rial properties of bronze, the patina with its aesthetic 
and historical values, which contributes most in the con-
struction of the poetic image of this metal, reinforcing or 
weakening the expression of the artist in function of its 
stability or deterioration.

In the case of La Piedad, we find that its patina is not 
stable and protective and that consequently this increases 
the drama of pain and impotence, taking it to the levels 
of hopelessness and bereavement characteristic of the 
death of a loved one, as evidenced in a bronze deterio-
rated by its iteration with the environment and by neglect 
in its conservation and protection. Upon the conclu-
sions of this paper, authors are trying to manage with the 
Museum the restoration works of the sculpture.

Finally, it can be said that the chemical analyzes allow a 
principle of reality for the sustentation of a philosophical 
and aesthetic position, as well as for the change of cul-
tural paradigms. In the case specifically studied, it can be 
evidenced that due to the change of a protective patina 
for a non-protective patina, is detrimental to the peren-
niality of bronze, that symbolic quality in which the aes-
thetic and historical value of the patina, so appreciated 
by sculptors, poets, restorers, historians and the com-
munity in general. The work begins to be seriously threat-
ened in contemporary times by high levels of pollution, 

Fig. 7 X-ray diffraction patterns of sculpture corrosion products, a 
Samples 1, b Sample 2, c Sample 3
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degrading its material condition, affecting the reading 
and interpretation of the work, but in turn making pos-
sible the construction of new poetic images.
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