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This paper aims at reflecting about the role of chemistry used by the 
School of Tropical Medicine on the fight against tropical diseases 
on Portuguese colonies. In the context we intend to make some 
comparisons with other similar institutions as the Schools of 
Tropical Medicine of Liverpool and London.    
The School of Tropical Medicine of Lisbon, founded in 1902, was the 
result of the process of colonization developed by the Portuguese 
State. Since 1902 to 1942, the research activity on school was 
supported by different scientific fields where the chemistry took an 
important place.    
As methodology it was chosen the analysis of the scientific production 
led by Portuguese doctors of the school and as well as the reports 
and the scientific missions on the tropics, betewen 1902 and 1942.     
The chemistry seems to be a crucial tool of medicine in the first 
decades of the twentieth century in Portugal, in the same way that 
the tropical medicine was the support of the Third Portuguese Empire. 
The language of colonization also include the chemistry.    
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This paper aims at describing the laws currently regulating 
consumption of polyvinyl chloride (PVC), one of the most widespread 
plastics.  PVC is widely applied in important economic sectors, 
especially in construction, consumer goods and food packaging.  In 
the early 1970s, however, complaints surfaced about potential links 
between a kind of liver cancer and the monomer, a small chemical unit, 
vinyl chloride, that is used for synthesizing PVC.     
From this starting point my thesis will be developed according to the 
following questions:  Do we have enough knowledge about the purity 
of the product that we are using? Do we know all the implications for 
our health and environment? Why do we go on buying PVC items, even 
wrapping for our foods and toys for children (a particularly 
vulnerable group)?    Who is regulating PVC consumption in order to 
protect our welfare?  Who is ultimately responsible - government, 
private industry, voluntary movements?  Are all of them working in 
a cooperative way to minimize the risks caused by exposure to this 
chemical?      
We will examine the role of experts on health and safety work within 
the industry.  How are they attempting to balance the economic 
interests of the industry with both industrial and social safety 
concerns?   This study also analyzes and argues several dimensions 
of the PVC challenge: social, political and economic. We will try to 
answer a central question:  is it necessary to have such strict laws 
for regulating PVC consumption if this chemical is already found 
everywhere and has such a general acceptance?.    
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I speak no lies, but what is true and most certain 
 Basic principle in alchemy -the Smaragdine Table    

    
    
Gold is Man’s eternal myth, the Phylosophers Stone of the Alchemist 
and a noble metal worthy of kings and queens. In the fifteenth century 
alchemy was a noble art in Portugal as the first two of the Five 
Treatises of the Phylosophers Stone are said  to be due to Alphonso, 
King of Portugal (Afonso V- The African, 1432-1481) “written with his 
own hand, and taken out of his closet,  translated out of the Portuguez 
into English”; the others being, one by John Sawtre a Monke, another 
written by Florianus Raudorff, a German phylosopher and the other a 
treatise of the names of the philosophers stone (Sol and Sal- 
portuguese words among infinite names of pleasure for the 
Phylosophers Stone) by William Gratacolle, to which is added the 
Smaragdine table- “By the paines and care of H.P.4° London:  printed 
by T. Harper, sold by J. Collins in the Little Britain, near the Church 
door, 1652”.    
Scientific chemistry in Portugal has its origins in four main areas, 
namely alchemy, assaying of precious metals, civic regulations with 
regard to adulteration of food and the application of chemistry in 
medicine via iatrochemistry/pharmacy. Considerable expertise must 
have existed from the sixteenth century on metals or food analysis 
in view of  Portugal's vast trade in  gold, spices, wines and other 
food items.    
Chemistry began to be taught in Portugal as an independent scientific 
discipline, after reform of the University by the Marquis of Pombal 
in 1772: “Real advances in chemistry come from real discoveries based 
on observation and assidious work, not from vain systems and idle 
speculations”. The Portuguese Queen Maria I asked the British 
physician/mineralogist William Withering during  his six months stay 
(Dec.1792-June 1793) to analyse the hot mineral waters of Caldas da 
Rainha. The results and details of the experiments were published in 
the Actas da Academia Real das Sciencias de Lisboa  in 1795, the text 
being in Portuguese and in English, on facing  pages. The developments 
paralleled  those going on at the same time in Britain and in central 
Europe.    

On the 8
th
 of January 1873, King Luiz I visited HMS Challenger on her 

inaugural visit to Lisbon. The first oceanographic ship was made under 
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the orders of Queen Victoria of Great Britain, by pressure of the Royal 
Society, under the strong recommendations of the Portuguese scientist 
José Vicente Barbosa du Bocage. The Challenger was equipped with 
laboratories and on this voyage around the world, which lasted three 
and a half years, took on board six scientists who represent the dawn 
of the scientific disciplines Oceanographic Biology, Chemistry, 
Geology and Physics. It is most probable that Prince Carlos, 9 years 
old at the time, accompanied his father on the visit which may have 
triggered the Prince’s passion for he Sea and a wealth of scientific 
developments.    
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During the Renaissance, Portugal has a leading role in the research 
and study of medical botany. Authors like Garcia de Orta (c.1500-1568) 
Amato Lusitano (1511-1568), Cristovão da Costa (XVI century) or Frei 
Cristovão de Lisboa (?-1652) searched in the new nature, revealed by 
the Discoveries, the natural products, obtained from the plants, 
which could serve as efficient medicines against several ilnesses. 
These savants confronted what had been written in books for centuries 
against a new reality and refute, based in the direct observation and 
the study of new plants, the knowledge linked to the Classic Authors. 
In fact two classic works: The Natural History from Pliny, and Medical 
Matter from Discórides, as well as the works of Galeno served for 
several centuries as important sources of naturalistic medical 
knowledge, escaping to any criticism or contestation.    
The Portuguese pharmacopoeia based in empirical data and revealing 
the caracteristics, the origins and the terapeutical qualities of new 
plants contributed without any doubt to an increasing receptivity and 
knowledge of the use of medicinal drougs originated in diferent 
countries. This increase in the knowledge of the potenciality of 
botany reflected in the organization of pharmacopoeia and the 
therapeutics to administer to the patient. A greater information lead 
as well to the adoption of new conceptys and to the creatiuon of new 
cientific terminology.    
There seems to be no doubts about the fact that the Portuguese 
pharmacopoeia was one of the areas which most contributed, through 
out the Renaissance to the birth of Modern Science. It also generated 
a long tradition of study and practice of the medical matter with roots 
in the Arab and Hebraic Knowledge, from the VIII and XII centuries.     
That’s why we can talk about a long tradition of study of the botanical 
medicine in Portugal and it’s significant contribution to a better 
and larger knowledge of the flora from several parts of the world with 
farmaceutical interest. Further more the transference and exchange 
of vegetable species among several continents, between the XV and the 
XVII centuries, implicated the reformulation of all the medical 
knowledge and pharmaceutical which for centuries was confined to a 
few authorities and their works. From this point of view the role of 
the Portuguese for the formation of a new area of knowledge, the 
Chemistry, was to all levels relevant.    
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" - Hovione - Who we are and what we do   
- The importance of Analytical Chemistry in Industry - How to know 
what is happening inside the vessel? How to prove compliance with the 
monographs?    
- Evolution of Analytical Techniques - from acid/base titration to 
capillary electrophoresis and NIR   

     the 50´s     
     the 60´s   
     the 70´s   
     the 80´s   
     the 90´s   
     the 21st century   
     nowadays   
examples and figures "  

mailto:gloria@hovione.com


CARDOSO, Maria de Lurdes & SALVADO, Maria Adelaide: China Root In 
Connection To The Cure Of The Syphilis   

   
   

Cardoso, M. L. & Salvado, M. A.; Polytechnic Institute / School of 
Education, Castelo Branco, 6000-266 / Portugal; 
lurdes.cardoso@ese.ipcb.pt
   
   
This Poster is about the plant named China root in connection to the 
cure of the Morbus gallicus/ Syphilis.   
AMATO LUSITANO (JOÃO RODRIGUES DE CASTELO BRANCO), one of the 
Portuguese physicians of the 16th century was very enthusiastic about 
the value of the China root, which was brought from China by the 
Portuguese sailor, Vicente Gil de Tristão (Vicentius Gilius a 
Tristanis), in 1540.   
In his medical writing, Curationum Medicinalium Centuriae Septem, 
Amato Lusitano reported to the treatment with China root to the 
patients, one of them a person of distinction, as we will see in Cent. 
II, Curatio 31 (Rome, 1551).   
Also the Portuguese physician GARCIA D’ORTA in Coloquios dos Simples, 
Coloquio 47 (Goa, 1563) mentioned the treatment of syphilis with China 
root.   
CRISTOVÃO DA COSTA (CRISTOBAL ACOSTA), based on the work of Garcia 
d’Orta presented a description and an image of the plant China root 
in Tractado de las drogas (Burgos, 1578).   
 The Germanic anatomist VESALIUS, physician of the Emperor Charles 
V, dealt in the properties of this root in one of his opuscules called 
De Radice Cynarum (1546).   
Illustrations to the chapter on tuber and rhizome drugs from the 
Bencao gang mu (1603) in Staatsbibliothec, Berlin showed the plant 
China root (Smilax china L.).   
More recently, KEYS in Chinese Herbs: Their Botany, Chemistry and 
Pharmacodynamics (Tokyo, 1976) wrote that the China root can be 
employed as alterative and diuretic in syphilis, gout, skin disorders, 
rheumatism and it contains the crystalline saponin smilacin (C45 H74 
O17; soluble in water and hot alcohol), tannin and resin.   
The plant China root seems to be an important tool to the medicine 
of the XVI century in Europe and in relation to the discoveries in 
the new world.   
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The research presented in this communication is part of the work 
undertaken in the stage of the final year of our Chemistry Degree in 

the Faculty of Sciences of the University of Lisbon
1
. Its aim was to 

study the experimental practice of students and teachers in the 
Labotatorio Chimico and Amphitheatro of the Polytechnic School of 

Lisbon in the 19
th
 Century until the beginning of the 20

th
 Century.    

The work involved an exhaustive study of the Chemistry subjects’ 
programs lectured there, school books currently used and Chemistry 
treatises recommended by the teachers, as well as several historical 
documents related to the teaching in this institution.    
This research showed how practical experience in Chemistry was 
introduced in the Polytechnic School of Lisbon and how it developed 

during the 19
th
 Century.    

Several experiments done either in the Labotatorio Chimico or in the 
Amphitheatro, as demonstrations, were listed, presenting for each one 
of them the aim of the work, the experimental procedure and the 
chemical apparatus scheme. For that purpose, the information obtained 
from the different sources was crossed.    
With this work, we hope to have contributed to a better knowledge of 
an important part of the History of Chemistry in Portugal, as well 
as the History of the Polytechnic School of Lisbon.    
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The project of revamping the Laboratorio Chimico of the University of 
Coimbra to become part of the Museum of Sciences includes the adaptation 
of the building and interpretation of its history.    
By the hand of the architect of Pombal university reforms, William Elsden, 
the Laboratorio Chimico was constructed from 1773 to 1777, on the remains 
of the Jesuits’ sixteenth century refectory. Inspired by the Austrian model, 
“where such art reaches the degree of major perfection”, to quote the words 
of the Marquis of Pombal himself in a letter to the rector D. Francisco 
de Lemos in 1772 (in Almeida, 1937-1979). “Without damaging its 
architectural beauty”, the space was changed during the nineteenth century, 
making “ precise modifications adapting to the nature of learning, which 
is professed in it, and as the current state of science requires”, as 
written by one of the Laboratorio directors, Ferreira Leão (in Simões de 
Carvalho, 1872).     
Documental investigation and a large amount of archaeological work made 
possible to assemble the morphological evolution of the building in its 
three hundred years at least. From the primitive Laboratorio structure to 
the last decades of the nineteenth century, it witnessed the developments 
“that in several periods had the practical studies of chemistry” in the 
Faculty of Philosophy of the University of Coimbra (Simões de Carvalho, 
1872). This presentation will also cover the various events and characters 
that influenced the development of Chemistry science in Portugal, 
alternating between periods of great vigour and times of retraction.    
For the museum format, the building is one of the essential objects of 
exhibitry. The aim is to recover its eighteenth century neoclassic grandeur, 
keeping the memory of the first construction purposely made only for 
teaching and research of chemistry in Europe, right before the beggining 
of the chemistry revolution.     
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The “Instituto Superior Técnico” was created the 23d May 1911 in 
Lisboa shortly after the first half an year since the fall of the 
Portuguese monarchy. In itself, it was a republican creation and the 
first Portuguese advanced college structurally and exclusively 
dedicated to the formation of engineers and to introduce in our 
country the branches of electro-technical and industrial-chemical 
engineering.     
Appearing in a rupture context, this Institute also consisted of an 
original model, with great influence of the German advanced schools, 
and imposed itself as a paradigm of change, in opposition to the 
educative reality then recently applied to the non university 
institutions – such as “Academia Politécnica” and “Escola 
Politécnica”, “Instituto Industrial e Comercial de Lisboa” and 
“Instituto Industrial e Comercial do Porto” - as places where «much 
was taught, but little was learned».    
This mark of change however, was not enough to eliminate all the links 
with the institution that, in certain way, preceded it, that is, the 
“Instituto Industrial e Comercial de Lisboa”, this being due to some 
peculiarities of that reform, such as the partial continuation of the 
teaching staff from the extinct Institute, and the use of the same 
building in the Conde Barão area, in Lisboa, to shelter the new 
educational establishment.    
Even the founder of the “Instituto Superior Técnico”, Alfredo 
Bensaúde, was, himself, an eminent professor of the former “Instituto 
Industrial e Comercial de Lisboa” that, at the beginning of the 

nineties of the 19
th
 century, had already revealed his intention to 

proceed to deep reforms in that educative institution. However, the 
bad reception to his proposals did not allow to modify, at that moment, 
any meaningful aspect and only the deep political rupture that 

followed the revolution of the 5
th
 October 1910, with the proclamation 

of the Portuguese Republic, seems to have effectively allowed that 
intended reform to proceed and, with it, the creation of the new 
institution.    
This paper intends to analyze the creation of the “Instituto Superior 
Técnico” and its first years of activity, in a perspective of change, 
and, on the basis of a comparison with the “Instituto Comercial e 
Industrial de Lisboa”, to identify links and affinities between the 
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two institutions, thus establishing a possible line of continuity 
between them. It will also discuss the adequacy of these new engineers 
to the reality of the industry then operating in Portugal.     
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The first document on chemical nomenclature published in Portuguese 
dates from 1801. The author of the book, Vicente Coelho Seabra adapted 
Lavoisier’s  new nomenclature to the Portuguese language. The book 
contains also bilingual alphabetical lists, in order that it could 
be used as a dictionary.    
Since then, other documents on Portuguese Chemical Nomenclature have 
been published from times to times. Many of them ignore the existence 
of the prior Portuguese documents on the same subject.    
The reason for this can be seen as a consequence of the non existence 
of National research schools in the nineteenth and early twentieth 
centuries.    
The most exhaustive list of prior references had been compiled in 1946 
by Rómulo de Carvalho, also known as poet under his pseudonym António 
Gedeão.     
A list of the existing documents will be presented, together with 
facsimiles of the title and sample pages. Some are extremely rare 
documents. Only one copy is known of the book published by Vicente 
Coelho Seabra in 1801.     
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In the United States and elsewhere, academic chemistry departments 
have experienced diminishing enrollments or have disappeared.  
Similarly, museums of science world-wide show declining or static 
visitation, and interest in traditional exhibits of chemical history 
elicit very little support.  Against this challenge, the Chemical 
Heritage Foundation of Philadelphia, USA, is an organization unique 
in the Americas for its focus on collecting the material heritage of 
chemical and molecular sciences.  CHF’s collections include 
instruments and tools, fine art and works on paper which depict 
chemical processes, recorded and transcribed oral histories of 
technicians, entrepreneurs, researchers, and scientists, and 
archives of institutions and people, including Nobel Laureates.  CHF 
also maintains one of the most important collections of books on early 
chemistry in the world.   CHF is creating an institute to act as its 
public face for promoting an understanding of the history of the 
chemical sciences through its collections.  The term “institute” 
implies an organization built around a cause, an educational body, 
or an intensive seminar on a focused topic.  The CHF institute will 
realize all of these characteristics through interdisciplinary, 
multimedia techniques.  This paper will outline its physical space, 
staffing, and outreach, with a particular focus on its outreach and 
exhibit themes.    
As CHF’s major outreach component, the institute will showcase CHF’s 
rich collections of chemistry’s material culture by producing both 
internal and traveling exhibits, the latter in partnership with major 
organizations and museums.  Workshops and seminars will be held at 
the institute for educators to develop curricula grounded in 
science-and-society ideology.  Web-based resources will augment 
exhibits to produce virtual museum displays and multimedia curricula 
for teachers.  The institute has developed a partnership with a 
television producer for a major series on the history of chemistry 
through which CHF will contribute educational outreach materials, 
employing the collections. A conference center will be embedded 
within the institute exhibit areas, using visible storage to showcase 
the collections.  What distinguishes CHF’s institute is its audience 
and the multidimensionality of its message.  Audiences include 
educators, academics, research institutions, and industry, educated 
adults for whom CHF is an “honest broker,” a forum for diverse 
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viewpoints. Institute exhibits will be oriented to these audiences, 
not to children, and the institute will not function as a public museum.  
Reflecting the audience, CHF exhibits and institute programs will be 
multidisciplinary, emphasizing the social contexts linked to 
chemistry, such as the impact of synthetic dyes on fashion, or the 
stimulus in war to industrial production of medicines.    
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Science education suffers from the complexities of the basic theories 
of science, which seduces to introduce science dogmatically from 
‘first principles’, explaining the structure of the physical world 
and the fundamental laws regulating the behaviour of its parts. 
Neither the students, nor their teachers have much understanding of 
the justification of their scientific convictions, established long 
ago in history on grounds forgotten. It are the results of the 
scientific endeavour and the contemporary scientific world picture 
that counts, not the procedures that justified the hypotheses that 
became convictions in later times. The scientific method, the close 
relationships between theory and experiment, the provisional 
character even of established theories, does not belong, at present, 
to the core of science education. This applies also to first degree 
university education in the sciences. The scientific method is only 
learned in the research schools and then in a very restricted way: 
students are trained in the application of theories and experimental 
methods considered relevant to the special and narrow field of 
investigation of  the research school. The danger is that research 
training becomes conditioning towards puzzle solving within a very 
restricted framework.     
The close attention of science education for certain problems of 
modern society and for the technological results of the scientific 
endeavour is at best the application of current scientific theories 
to practical problems and, especially in popularized accounts, too 
often a superficial exposition of practical results embellished with 
historical or biographical details, more directed towards evoking 
admiration for, than understanding of science and scientists. Science 
education, separated from the application of the scientific method, 
is far away from being an important part of general education directed 
to prepare the student for an integrated human life in modern society.    
The history of science is a reflection on the scientific method in 
action. It shows the emergence and evolution of fundamental concepts, 
theories and experimental methods in its human and social context. 
Although an introduction of science via the history of science is 
possible, it is not practical: competing alternatives for the 
solution of scientific problems, the coming to a dead end of many 
research traditions, and the factual contexts of discovery are a long 
and dangerous way towards scientific understanding. The contexts of 
justification are more promising. And a generalist approach in the 
history of science can give a lead in the recognition of  difficulties 
in understanding the physical world and the characteristics of the 



solutions proposed and the reasons of the acceptation of  particular 
ones, implicitly demonstrating the scientific method.    
As a teacher of science in schools and universities during twenty 
years and, during another twenty years, teaching the history of 
chemistry to chemistry students and aspirant chemistry teachers, and 
the last ten years as chairman of the Working Party on the foundations 
of thermodynamics of the Royal Dutch Chemical Society, I reflected 
on the uses of the history of chemistry in science education. My paper 
will give results of this reflection illustrated by practical 
proposals for introducing historical aspects in school and university 
chemistry curricula. The implementation of these proposals asks for 
concerted action of historians of science, science teachers and 
educationalists. That will take energy from the historians, not 
resulting in research papers but only in the presentation of the 
history of science in the schools and universities and consequently 
in a deeper understanding of science and in a broader interest for 
science and science history in and around the schools and 
universities.    
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Since the internment in Farm Hall directly after the world war II, 
it was claimed among the scientists around Heisenberg, that Bothe’s 
measurements regarding carbon had been wrong, and this would have been 
one reason for the failing of a German reactor during war-time [1, 
2]. But in 1980 some former students of the Nobel prize winner of 1953 
Walther Bothe (1891-1957) repeated those measurements and found out, 
that Bothe and Peter Jensen (1913-1955) had not only been right in 
1941, but that Heisenberg had not sufficiently kept to their error 
analysis [3, 4]. Irving assumed 1967 that other erroneous results 
decided the race for the atomic bomb [5]. Heisenberg explained 1967 
that the experiment of Bothes´s on graphite was not correct. “Bothe 
had built a pile of graphite pieces but in between the graphite pieces 
there was always some air and the nitrogen of the air has high neutron 
absorption” [6]. Leo Szilard (1898-1964), a member of the Manhattan 
project, had studied chemical engineering before going into physics. 
He remembered that electrodes of boron carbide were commonly used in 
the manufacture of graphite. It was known that one atom of boron 
absorbs about as many slow neutrons as 100 000 atoms of carbon. Very 
small boron (B) impurities would "poison" the graphite for use as a 
nuclear reaction moderator [7].    
The Physicist Georg Joos (1894-1959) addressed a letter to the Army 
Ordnance Office (“Heeres-waffenamt”, HWA, G-46) at 29. March of 1939, 
that spectroscopic investigation was showing the existence of very 
stable boron carbide compound. To circumvent this, the compound could 
be eliminated by a pre-treatment procedure (reducing farina or sugar 
to get pure carbon resulting less 1 ppm B). Bothe wrote to the HWA 
at June 1940 (G-12) that his investigations were showing that there 
were no evidence of B, because “[solely] spectralanalytic 
investigations of Prof. [Hermann] Schüler [(1894-1964) of the KWIP] 
were showing that the 0.5% impurities were consisting of Ca, Ti, V, 
Mg; Ca is the most important.” This was the real source of the Bothe`s 
error: Because in this time Schüler used spectralanalytic carbon 
which were contaminated by B. So how can you detect traces of B when 
you have a contamination of B in the agent? Nevertheless, in the 
summary Bothe mentioned that “as a precaution for producing ultra pure 
carbon the recipes of Georg Joos should be used”. Half year later 
(01/20/1941) Bothe and his college Peter Jensen wrote to the HWA 
(G-76) the decision paper in their dissuasion for using carbon as a 
moderator material. They used a graphite of Siemens-Plania, “this 
[technical carbon] might [italicise author] be the most pure one. The 
amount of ashes was only 0.092%”. These ashes were analyzed with 
Neutron absorption tech-niques. So they pointed out: “Because of 
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1/v-Law we might have 25% absorption instead of 7%”. But in their 
footnote of their paper they explained: “The 1/v law is not valid for 
high absorbing neu-tron materials like Cd” [8, 9]. This implicit of 
course that this law was violated also by contamina-tion of B as a 
very strong neutron absorber and their math-assumption was 
consequently incorrect!    
Technic-historical spoken, there was no consequence of Bothe error 
to expect because in 1940/41, after conquering Norway through the 
Germans, mostly the physiko-chemist Paul Harteck and K. F. Bonhoeffer 
have reached the decision to produce a heavy water reactor with the 
Norway heavy wa-ter. Since the Germans have only limited amount of 
pure Uraniumoxid, heavy water reactor did not require the same amount 
of Uranium compared to carbon moderator reactor to get critical [1, 
10].     
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Malaria is a disease that has affected humanity since long ago. In 
Europe, for centuries, there was no effective treatment for those 

“fevers” which cause was not known. Only in the 17
th
 century, with the 

discovery of the therapeutic action of the bark of cinchona trees upon 
certain types of fevers (malaria) a real treatment was envisaged for 
this disease, although the cause remained unknown. The bark of 
cinchona trees was used in South America, namely in Peru, by local 
populations that knew, for a long time, their virtues against malaria. 
Those barks came to Europe and soon the cinchona trees were in the 
top of the list of vegetal species with scientific and economic 
interest. However, bad management of natural resources associated to 
the greed of some people, almost caused the extinction of this 
species.     
Understanding the vulnerability of this situation, the Portuguese 
tried to find in Brazilian species of cinchona trees an alternative 
to the barks originated in Peru. From Brazil many samples of barks 
were sent to Portugal in order to evaluate their therapeutic 
properties, namely their antipyretic action. Both in Coimbra and in 
Lisbon, clinical and chemical tests were undertaken, often in 
difficult conditions. The researchers were confronted with some lack 
of material resources and also of scientific information caused by 
the political situation of the country by that time.  However, reports 
of the time, that survived the destruction of documents in consequence 

of the French invasions at the beginning of the 19
th
 century, show the 

commitment of the Portuguese researchers who studied the precious 
barks of the cinchona trees from Brazil.    
During these studies Dr. Bernardino António Gomes isolated the first 
alkaloid of the family of quinine, the cinchonine. This isolation was 
carried out twelve years before the works of Caventou and Pelletier 
in the isolation of quinine.    
The work of Bernardino Antonio Gomes was received with some scepticism 
by the Portuguese scientific community. The theories about the 
antipyretic principle of the cinchona barks varied from author to 
author, many of them disagreeing with Gomes, in some cases in a very 
rude way. In articles published in the Jornal de Coimbra and later 
on in the Investigador Portuguez em Inglaterra, a scientific 
Portuguese journal published in England in that period, this 
controversy is very vividly expressed. The objections of the editors 
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of the Jornal de Coimbra as well as the arguments of Gomes constitute 
an opportunity to get a better knowledge of the work of this 
distinguished Portuguese scientist, considered a very important 
chemist in the early discoveries related to the cinchona alkaloids.     
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Increasing interest in history of Brazilian Science is becoming a 
commonplace. “Histories” of Brazil by famous historians mention 
science only in connection with economic or social aspects. Brazilian 

science is peripheric science, even considering highlights in 18
th
 

century, when europeans explored new natural resources and developed 
new technology, or as  consequence of Illuminism, with Vicente Teles 

or José Bonifácio de Andrada e Silva; in 19
th
 century the chemists 

Domingos Freire or Theodoro Peckolt. The capitania, province and 
state of Sta. Catarina are  periphery of peripheric science. The 
capitania  saw science in Sta.Catarina in reports of european 
naturalists/voyagers, from Frézier to Mawe, Krusenstern, Langsdorff, 
with situations qualified as “ethnochemistry”. In Brazilian empire 
the province saw ‘solitary events’ in chemistry : chemical knowledge 
of the first Ph.D.in chemistry in Brazil, Hermann Otto Blumenau, was 
of no use for beginning industry, and exploration of new alkaloids, 
drugs, dyes and natural products, suggested by Humboldt and Liebig, 
never toke place; the lectures of Darwin’s friend Fritz Müller in the 
Liceu; some ‘proto-chemical’ industrial initiatives, like the Duc 
d’Aumale’s  Domaine Pirabeiraba producing sugar and alcohol in Dona 
Francisca colony (Joinville), aided by French engineers as Frédéric 
Bruestlein  and 70 workers. Duarte Schutel presents in his M.D. thesis 
progressist ideas on scientific practice, on history and chemistry 
of anesthesic drugs : which shows that an environment indifferent to 
science prevents real talents to promote advance in knowledge. 
Republican rule witnessed a ‘provincial chemistry’, beginning of 
systematic higher education in chemistry at Instituto Politécnico 
(1917/1934, Florianópolis),  industrial activities in fine 
chemistry: some disappeared, as sassafras oil (Ocotea pretiosa) 
exploration, producing crude safrol without any  chemical 
exploration; others are still producing, as Rudolf Hufenuessler’s 
enterprise,  furnishing for some time all of coffeine needed in Brazil. 
Foundation (1968) of the first chemistry course in Sta.Catarina marks 
‘institutionalized academic chemistry’. People and facts mentioned 
are commented, importance of such peripheric facts in scientific 
context is discussed, as is importance of facts included or not (in 
virtue of being forgotten) in the nation’s ‘scientific culture’.     
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Secondary education in Portugal has undergone a major reform in 1836 
(known as Reforma Passos Manuel) with the creation of National Lyceums 
in the main cities of the country and introduction of scientific 
disciplines in the courses, in particular Principles of Physics and 
Chemistry and Mechanics Applied to the Arts and Crafts, that should 
be taught in special premises, namely chemistry laboratories. 
Actually in many cases the laboratories existed only in the 
legislation and not in reality. In 1860 the general regulation for 
the lyceums was officially approved and chemistry laboratories were 
effectively established and modestly equipped in some schools. But 

it was by the beginning of the 20
th
 century that practical work in 

chemistry was actually implemented in many schools that were then well 
equipped. In 1936 practical work in sciences became compulsory in 
secondary schools that were further equipped with good teaching 
laboratory materials.    
With the political changes that occurred in 1974 there was a great 
increase of the number of students in secondary school and laboratory 
classes could not work anymore in many schools. Laboratories were 
often transformed in ordinary classes and the equipment, that in some 
cases was already obsolete, was ranged in boxes, shelves, or drawers 
and sometimes completely forgotten. Nowadays many schools still 
possess interesting old equipment, sometimes in bad conditions, which 
often is considered as occupying a space needed for new equipment. 
It is important to make teachers and directive boards of schools in 
this situation aware of the importance of preserving that scientific 
patrimony.     
In 2003, a project titled “For a History of the teaching of Chemistry 

in the 19
th
 and 20

th
 centuries”, financed by the Fundação para a Ciência 

e Tecnologia, proposed, as one of its tasks, the construction a 
data-base of scientific equipment for Chemistry and Physics teaching 
in secondary schools. Initially the project proposed to do the 
complete inventory of the teaching materials/ equipments existing 
only in one ancient school of Lisbon - Liceu Pedro Nunes – and the 
construction of the data base that allows the access to information 
and images of the materials. This pilot project was later extended 
to another ancient school in Madeira. Moreover, the possibility of 
cooperation with the Science Museum of the University of Lisbon that 

mailto:elisamaia@gmail.com
mailto:ricardo.pestana@vodafone.pt


has an extremely rich collection of scientific equipment of the 19
th
 

and 20
th
 centuries brought a much greater dimension to the project. 

Both inventories in the secondary schools are now complete but that 
in the Science Museum is still being carried out, because of the great 
number of pieces to identify and catalogue.     
The data base, that is now currently in tests, allows to search by 
object, maker, date, name, origin, type etc, informing also about 
location, conservation or other important information. It also allows 
to access to historical texts related to the instruments and presents 
several other functionalities specific for the organization of 
exhibitions or maintenance, for example. This data base, loaded with 
relevant data, will be in demonstration during the conference, 
allowing searches and exploitation of functionalities.    
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In the last decades, health and safety at work are becoming major 
concerns of legislators of many developed countries, in all what is 
related to chemistry laboratories. In Europe, very strict regulations 
have been established, in particular for chemical industry, but also 
for teaching and research laboratories, not only related to the 
workers, but also to the general population and the environment.    
The concerns about chemical safety in chemical industry arose 
principally after some disasters like the Minamata Bay contamination 
and the Bophal  and Seveso accidents. Before that, safety regulations 
were, in most cases, very loose, and no penalties applied to the 
infractions.    
This was, and unfortunately still is in some extent, the case of school 
and University laboratories where the simplest safety rules were and 
are often neglected. However, even so, a long way has been done along 
the last centuries.     
In this communication we present an analysis of school manuals and 
text books of chemistry of different periods in terms of safety rules 
or general information for laboratory work, included in an explicit 
or implicit way. We also present some versions of the “ten 
commandments of the chemist” and the regulations of the chemistry 
laboratories of the Industrial and Commercial Institute of Lisbon 
(1872), of the Practical Course of Chemistry in the Laboratory of the 
University of Coimbra (1879) and of the Mineral Chemistry Laboratory 
of the Polytechnic School of Lisbon (1889). This last one is 
particularly interesting as it establishes, besides a plan of 
regulations covering the work and services of the Laboratory, a whole 
set of rules of conduct of students, related to safety and assessment 
of the work done.    
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At the turn from the nineteenth to the twentieth century, chemistry 
was recognised as a scientific discipline responsible for the 
foundation of public health. In fact, chemical and microbiological 
analysis made it possible to evaluate the state of drinkable water, 
thermal water, food items, milk, wine, medicines, several toxic 
products, etc. In this way, it became possible to advance in the 
sanitary discipline of the population.    
In Portugal, in the last twenty years of the nineteenth century, 
scientific establishments were founded, where these analysis were 
carried out, following both private or official initiative. For 
example: the Microbiology Office of the University of Coimbra, the 
Municipal Chemistry Lab of Oporto and the Bacteriological Institute 
of Lisbon (Câmara Pestana).     
Several scientists became notable in the field of chemistry analysis 
applied to public health, from the end of the nineteenth to the first 
half of the twentieth century. We will mention particularly the 
Frenchman Charles Lepierre (1867-1945). He had a degree in chemical 
engineering and came to Portugal in 1888 to work in the Polytechnic 
School and in the Industrial Institute of Lisbon. One year later, he 
went to Coimbra, where he worked in the Industrial School and, since 
1891, in the Microbiology Office of the Faculty of Medicine, 
University of Coimbra. There he created a degree in biological 
chemistry and carried out some work with pioneering techniques in 
Portugal. He published several articles on chemistry and microbiology 
applied to public hygiene. He was appointed as director of the 
municipal gas services in Coimbra (1905). In 1911, he went back to 
Lisbon to teach chemistry in the Technical Superior Institute, mainly 
working in the fields of technological chemistry, chemical analysis 
and organical chemistry. He published a great amount of articles that 
resulted from his research work and his aid to the community. He 
published a noticeable amount of work within the scope of chemistry 
applied to medicine, water analysis, both at chemical and 
bacteriological level. He practically analysed all the waters in 
Portugal, showing a special interest in thermal waters. He held 
several offices and missions in Portugal and abroad. The value of his 



work is recognised at the national and international level. This 
recognition was also evident in the Portuguese press when he died in 
1945.    
In the current paper the authors show the important role taken by the 
French scientist Charles Lepierre in Portugal, in the application of 
chemistry to public health, at the technical and scientific, as well 
as institutional level. This case makes it possible to emphasize the 
importance of chemistry in the process of “scientification” of public 
hygiene and, therefore, its value in the struggle against disease and 
for the health of the populations.    
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The University of Vilnius, established in 1579, since the beginning 

of 18
th
 ct became one of the major educational centers in the Western 

part of contemporary Russian empire. The Department of Chemistry was 
established in 1797, and thanks to its head prof. Jedrzej Sniadecki 
(1768-1838) chemistry became one of the most popular subjects at the 
University. With the knowledge of the universities of Pavia, Ediburgh 
and Krakow young professor of chemistry far over passed primary 
destination of the practical use of the laboratory. Lectures of 
chemistry aroused “chemomania”, attracted students from the whole 
university, community of the city, “even ladies”. The chemical 
laboratory, was supplied with the latest inventions of the times, 
Sniadecki personally ordered the equipment from the famous producers 
in Europe. Not satisfied with the premises, Sniadecki initiated and 
supervised the project of new building, with the largest auditorium 
and special laboratory in the whole University. The building, which 
for years was named “House of Chemistry”, is still standing in the 
old town of Vilnius. The complete list of the inventory of the 
laboratory was compiled and published.    
At the laboratory prof. Sniadecki performed not only experimental 
investigations, such as discovery of new crude platinum element 
Vestium (unfortunately, discovery was acknowledged to C. Claus and 
the element Ruthenium), analyzed local mineral water, meteorite, but 
also prepared Manual of Chemistry and his famous work Theory of the 
Organic Entities. The latter work was recognized by scholars of 
Germany and France as the initiation of physiology and biochemistry.    
Unfortunately, the further development of chemical laboratory after 
the 1831 political insurrection was stopped; the equipment was 
transferred to the University of St Vladimir, Ukraine. The strong and 
famous chemical school dispersed to other countries.    
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Two three-week, four-credit Allegheny College Center for 
Experiential Learning (ACCEL) study tours or travel seminars will be 
described.  Led by one or two faculty members and involving from 7 
– 20 undergraduates, the seminars offer students the opportunity to 
study topics of their interest while traveling abroad.  “Traveling 
with the Atom: London, Cambridge, Oxford, and Paris” (May 2002) was 
led by the author and involved seven chemistry and physics majors 
interested in the history of the atomic concept and other history of 
science topics.  “Traveling in the Liberal Arts Tradition: Berlin, 
Leipzig, Warsaw, and Prague” (May 2004), led by the author and a 
colleague in economics, involved 19 science and social science majors 
with specific interests in the history of chemistry and physics, 
comparative economics, language studies, European history, and music. 
Each trip was preceded by four days of on-campus presentations by the 
instructor(s), other group activities, and ample time for individual 
student research and writing.   Each student was responsible for 
giving two short talks to his or her colleagues and mentors at 
appropriate junctures in the trip as determined by the instructor(s).  
These talks were followed up with short research papers due several 
weeks after return to the States.  Itineraries, topics covered by 
instructors on campus, and the topics of student presentations and 
papers will be discussed.  Other grading criteria used to evaluate 
student performance will be detailed.  Exploratory trips to prepare 
the instructor(s) for leading these and other seminars will be briefly 
outlined.      
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After great revolutions in Russian and Germany Lithuania became an 
independent state and as such organized its defense by all possible 
means. One of such attempts was design and building in 1935 a special 
laboratory for the investigation of ammunition in a suburb of Kaunas. 
This laboratory, one of the finest of its kind in Europe according 
evaluation of German chemist when he visited it during the IIWW, was 
designed by Juozas Vebra, a graduate from the University of Toulouse 
and specialist in military aspects of chemistry [1, 2].    
The four storeyed laboratory  with auxiliary buildings and its own 
gas station was build in a separate territory in 1930. There were ca. 
100 well managed personal and this specific field it functioned only 
five years till the very beginning of II World War when Lithuania lost 
its independence and after reorganization of internal structure of 
the state the laboratory was included in Kaunas University and later 
Vytautas Magnus University as the Faculty of Chemistry [3].    
Well-designed and organized research laboratory for applied 
chemistry was very important and long lasting fundamental basis for 
education of chemists and engineers in Lithuania till now [4, 5]. Now 
there are six departments and more than 500 hundred students    
In this presentation analysis of this research and education 
instrument is established.    
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In the first part of the 20
th
 century, in our country, Chemistry was 

developed mainly in the applied areas and, consequently, the 
existence of practical applications of radioactivity was a strong 
incentive for its study by Portuguese chemists. Actually, from a 
commercial point of view, radioactive waters and minerals were 
interesting subjects, that motivated a lot of Portuguese chemists who 
undertook applied research in that field.    
The Portuguese works on radioactive waters were already studied by 
us. In this communication we deal with radioactive minerals that, not 
only had great interest for Portuguese economy, but occasionally 
constituted a good research theme too. The subject brought about 
stimulating collaborations between chemists and mineralogists, 
namely Marieta da Silveira, Torre de Assunção and Francisco Mendes.  
This collaboration begun in the forties in the Faculty of Sciences 
of Lisboa and was later developed in a centre of nuclear energy (Centro 
de Estudos de Energia Nuclear) founded in 1952.    
Even though the study of the radioactive waters and minerals was an 
applied subject, it was an important vehicle of reception and 
transmission of scientific knowledge on radioactivity in Portugal. 
Moreover, the research activity in the radioactivity field had an 
important role in the transformation of the Portuguese University in 

the 20
th 

century.     
In our communication, that deals with these diverse aspects related 
to the study of radioactive minerals in Portugal, we present an 
analysis of the most important related papers published by Portuguese 
scientists, mainly in national Journals, between 1913 and 1960.    
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When, at the beginning of sec. XX, the great Portuguese industrial 
tycoon Alfredo da Silva (1871-1942), founder of “CUF Group”, wanted 
to develop in Portugal and from grass-roots a modern industrial centre 
for the production of phosphate fertilizers, extraction of vegetable 
oils and production of inorganic chemicals, together with required 
under structures and facilities and capable to concur with other great 
European industrial complexes, he faced the imperious necessity to 
proceed, amongst other essential options for the success of his 
project, to the acquisition of a reliable engineering (including 
know-how), looking a construction engineer (chemical) capable to take 
and handle the application of the available local resources and to 
manage (or to direct the management) of the construction of a complete 
and integrated industrial complex in a country still lacking of a 
developed industrial tradition.. This is how Mr A. L. Stinville enters 
in 1907 in the history of the CUF and its “Barreiro Plants” and, 
through these, in the history of the chemical industry in Portugal.     
Besides his active participation in the design and erection of that 
industrial complex of European dimension and the recruitment of 
expatriated management and technical personnel, Mr. A. L. Stinville 
was assigned the role of “technical director” of it, keeping this role 
between 1907 and 1927, with brief visits and local inspections, albeit 
always keeping the exercise of his professional activities and an 
effective permanence in his offices in Paris.    
Curiously, much little information do exist about  Mr. A. L. Stinville 
and, at the very beginning of this investigation, not even his full 
name was known. The present paper explains what has been, for its 
Author, the task to know more about this important technician whom, 
remaining modest in its representation and professional life, 
deserves to be represented in the toponymy of the city of Barreiro.    
Describing what was already achieved, this paper equally calls the 
attention to the adventures and misadventures of an inquiry of this 
type, lead at a distance, and to the obvious interest of a more deep 
knowledge of the industrial and technological inter relations in the 

European chemical industry, the second half of the 19
th
 and the 

beginning of the 20
th
 centuries, and of their active and sometimes 

unapparent agents.    
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In order to pave the way to the foundation of the Junta de Energia 
Nuclear, JEN, the Portuguese Nuclear Council in 1954,  was created 
a Committee - an organism that could take care, from the very 
beginnings, of the studies concerning nuclear energy.    
The Committee for The Study of Nuclear Energy reflects the will of 
plannig and coordination the scientific investigation field as a tool 
to create a body of Portuguese technicians and scientits who would 
be able to handle with anything concernning peaceful applications of 
nuclear energy.    
This Poster focuses, on the period from 1952 to 1961, the decisive 
work done.    
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Since the end of 1850s the Faculty of Philosophy of the University 
of Coimbra started a renewal enterprise that embraced specially 
Physics and Chemistry. In the following decade, this institution 
showed its interest in the emergence of new scientific subjects, the 
appropriation of new teaching methodologies - specially the 
establishment of classes devoted to practical teaching - and the 
importance of research.    
Recurs to scientific travels was one of the ways of promoting 
modernity at the University. The main objective was to be acquainted 
and get practice on the new subjects of physics and chemistry research 
at the main institutions in Europe. After them, these professors were 
able to introduce in their classes the new subjects and new 
methodologies. Another appropriation of modern currents was the 
choice of textbooks according to the most famous ones adopted namely 
in France and the acquisition of some of the newest instruments to 
the Physics Cabinet and to the Chemical Laboratory.    
In this paper, it will be made reference to some of these aspects, 
namely those concerned with the introduction of spectral analysis 
both in physics and in chemistry disciplines of the philosophical 
course.     
The University followed closely the works of the main European 
scientific establishments, namely in what concerns the interest on 
spectroscopy. It was possible to make spectral observations at the 
Physics Cabinet since 1859 and in 1863 the first Bunsen spectroscope 
arrived together with a map of alkaline spectra. In the following year, 
the Chemical Laboratory also acquired a Bunsen spectroscope. Bunsen 
and Kirchoff made the first spectroscopes in 1859 and started chemical 
analysis since then. This method introduced new possibilities and new 
elements were discovered.     
The teaching of physics and chemistry at the University of Coimbra 
were complementary both in curriculum and teachers. At least in 
Physics, the evaluation process also gives us some highlight about 
the interest the subject had, through extant exams and dissertations. 
The practical teaching of them was surely implemented here by the end 
of the 1860s, and spectroscopy was part of it. In Britain and United 
States most of the laboratories were being settled after 1860s and 
spectroscopy was introduced as one of the new practical activities. 
This subject has recently attracted attention from history of science, 
particularly in the employment of visual representations. 
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Spectroscopy was also a reason to implement scientific research, and 
this was considered a decisive step towards more advanced science. 
Among the efforts developed we can enhance some period of training 
with Secchi, one of the most famous spectroscopists.  Though 
spectroscopy works in Coimbra are well-known since the beginning of 

the 20
th
 century, it is still missing some more knowledge about the 

way this subject was developed since the middle of the 19
th
 century. 

It can be devised as a kind of finger-print of the scientific teaching 
renewal that was undertaken at the University in that period.    
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The aim of this paper is to show how scientific knowledge, in the field 
of hydrogeology and chemistry is applied in the conception of the 
Águas Livres aqueduct.    

When conceiving the Águas Livres aqueduct, Manuel da Maia defends the 
construction of an aqueduct with no closed pipes, but open stone pipes 
with water being conducted only by the gravity, against the principle 
of communicant vessels.    
What water? Manuel da Maia, and the architects that succeeded him in 
the direction of the works, had, perhaps in an empirical sense, a 
correct understanding of the different kinds of water present in the 
aqueduct’s sources, their different physical-chemical 
characteristics, building the aqueduct with a set of conditions that 
naturally depurated the water.    

The knowledge of the physical-chemical characteristics of the 
materials that could be used in the construction of the pipes, and 
their reaction with water, also appears important. The refusal of all 
materials but limestone both by Manuel da Maia and, some years later, 
by Mardel, shows the state of the knowledge in this field. At the time 
of this last architect we witness an interesting scientific 
discussion between different specialists, with arguments defending 
either the use of lead, iron, or other metals, and stone. But in the 
end, limestone was favored.    
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When we look at chemical instruments in a Museum of Chemistry we can 
see the evolution of scientific instruments and scientific thought. 
If we look deeper, instruments can also tell us stories about the main 
topics that characterize different periods of chemistry evolution.    
One good example is the retort, which is an amazing piece that has 
a remarkable past. Images of retorts can already be found in alchemic 
manuscripts, and its origin can be traced perhaps to Maria the Jew 
in the second century AC. Along time they have suffered some small 
changes due to the evolution of chemists’ needs, but they maintained 
the same overall aspect.    
Although nowadays almost not used in many modern laboratory and so 
unknown by the young generations of chemists, they have a mythic value 
which is apparent in their use in symbolic representations of 
chemistry. We can see images of retorts in logotypes of different 
chemical institutions, for example of the Portuguese Chemical 
Society.    
The word retort is also associated to pieces of iron/steel equipment 
with very different aspect, used for example in food processing or 
coal distillation. But we only refer here to the classical retorts, 
usually in glass.    
In the Science Museum of the University of Lisbon, that has an 
important collection of chemistry glassware of the 19th and 20th 
centuries we can find several types of retorts that correspond to the 
images found in books and catalogues of this period. Many of these 
retorts were used in practical work by students and researchers during 
many years and still remain in good conditions.     
In this communication we present photographs of different kinds of 
retorts (in French “cornues”) existing in the Science Museum, with 
different sizes, longer or shorter necks, with or without tubules and 
also of two unusual glass retorts with two opposite long necks not 
yet found in any catalogue. Besides the photographs we include the 
corresponding images of catalogues of laboratory glassmakers. We also 
present a selection of images and protocols of experiments using 
retorts retrieved from chemistry books and school manuals of 
different periods, paying special attention to Portuguese 
references.    
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The development of the Transition State Theory by H. Eyring and M. 
Polanyi between 1920 and 1935 shadowed other interesting approaches 
to chemical reaction dynamics. The mainstream of concepts originating 
TST begun between the end of the nineteenth and the beginning of the 
twentieth century with the thermodynamics systematization of chemical 
kinetics and with the idea of activation by H.J. Van’t Hoff and S. 
Arrhenius. From then onwards, the problem, from the characterization 
of vague principles as affinities or chemical forces, became the 
comprehension and the theoretical description of the activation 
process and its dynamics. On one hand the chemical process, from the 
viewpoint of statistical thermodynamics, was described with more and 
more refinement as a reconfiguration of the atomic-molecular system 
in the phase space. On the other hand the activation problem showed 
more troublesome difficulties. The TST and the introduction of quantum 
mechanics in chemical kinetics may be seen as the culmination of the 
statistical description of the molecular reactive system. It 
represents the first auto consistent theory of the chemical kinetics 
not flawed by phenomenological data or approximations. The 
description of the process of activation showed a less linear 
development and caused fiery debates. Finally the unimolecular 
activation, sustained mainly by the radiation hypothesis, was 
overwhelmed by bimolecular activation caused by particles collision. 
Meanwhile, at the same time (around 1920-40), the Dutch physicist H. 
A. Kramers and the Danish chemist J. A. Christiansen in Copenhagen 
developed an alternative approach to the description of reaction 
dynamics. In this approach chemical reactions were seen as diffusive 
processes. This description derived from the tradition of studies 
about Brownian motion and colloid dynamics opened by A. Einstein and 
M. v. Smoluchowski’s works and culminated in an important article by 
H. A. Kramers of 1940. In this work the reaction is seen as an activated  
process and its dynamics is studied stochastically solving specific 
variants of the Fokker-Planck equation of diffusion. Some year before 
(1936-38) Christiansen had proposed the vision of reaction as an 
intramolecular diffusion of atoms. Both Christiansen’s intervenation 
and later Kramers’ article remained unnoticed by chemists community 
until the sixties when computational resources became sufficient to 
fully support this approach. However the reason of this delay may not 
be only of methodological nature but also derive from an exaggerated 



success of TST.   
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