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The present document approaches the question of a specific professional area (so
to speak) –the laboratory hand– and his role in the development of Chemistry and
the teaching of the subject in Portugal. The objective is to outline the general
points of evolution within the perspective of their work with the Chemistry lectur-
er, professor or investigator, and thus provide a better understanding of the his-
toric process of Chemistry and its development in the educational institutions of
the XIX century.

The text “Preparadores de Química da Escola Politécnica (1837-1856)”, already
showed that these “laboratory collaborators” were receiving very little recogni-
tion.1 Certain official sources (yearly publications, reports and directives) plus
archived documentation however provides information in a number of cases as to
who the hands were, the regulations and the tasks related to their work in the
laboratory and makes it possible to evaluate aspects of their role in the field of
Chemistry in Portugal.

Chemistry laboratory hands and Educational Institutes in Portugal in
the XIX century (some examples) 

In both the polytechnic scientific institutes created in 1837 in Lisbon and in
Oporto, respectively called “Escola Politécnica” and “Academia Politécnica” a
space, which was called a laboratory, was allocated right the beginning for the
practice of Chemistry; 2,3 here are to be found the lecturers of the subjects (or sub-
ject) of Chemistry, those men totally responsible for the subject, the lecturers who
were to substitute them and the preparers (translated in this text as laboratory
hands). Although relatively ignored in the various scenarios history recreates
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about the past of the XIX century institutes in Portugal, the laboratory hands were
in fact extremely important in ensuring the normal functioning of the laboratories
and the teaching of Chemistry.

In spite of fundamentally employed to assist the lecturer and relieve him of the so
called minor preparatory tasks necessary for the practical classes and investiga-
tion, the laboratory hand would, when needed, alternate between a mere labora-
tory assistant helper to practically an assistant lecturer. It is clear however that
a barrier existed that prevented lecturer and hand –each with a totally independ-
ent professional situation– from being confused one with the other.4

Research carried out, particularly in these two institutes, shows that as a rule the
laboratory hand was recruited from within the pharmaceutical class 5,6 –less clear
however and difficult to evaluate with accuracy was their level of qualifications–
a “Grade I” Classification signified having completing the School of Pharmacy
course which was attached to the School of Medicine and Surgery. A “Grade II”
Classification signified having spent a number years of practice under the super-
vision of a pharmacist or an apothecary.7

The first answer to the next question, why pharmacists were recruited for labo-
ratory hands, is based on investigations of a substantive nature, carried out by
two learned individuals on the History of Pharmacy in Portugal (XVIII and XIX
centuries). In 1991 the work of José Pedro Sousa Dias refers to the fact that
apart from the Galenic-Hippocratic remedies for bleeding and purging, which
were very dominant in the XVI a XVIII centuries, new therapeutic remedies were
being introduced in Portugal, for example, treatment with chemical medicines
such as metallic salts, mainly antimony and mercury, other medicinal sub-
stances obtained from distilling vegetable drugs and the use of drugs coming
from the New World. As a result, a group of individuals appeared, although still
very small, associated with practising Pharmacy and skilled in preparing chem-
ical medication, a practice that required firm knowledge of a set of techniques
used to obtain pure active substances as opposed to complex mixtures obtained
using the Galenic method.8 An identical perspective, but for a subsequent period
including the first half of the nineteenth century and focused on the teaching of
pharmacy at Coimbra university, is presented by Rui Pita, 1995: “It must be
remembered however that the chemical knowledge of the apothecaries was prac-
tical and not theoretical, preparations were obtained solely by means of practice.
On the other hand, the fact that the young apprentice apothecaries came into
contact with the techniques and the chemical processes in a place exclusively
dedicated to these procedures, quite obviously provided them with a level of
knowledge and a certain sensibility regarding the chemical question which
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would, without doubt, be extremely useful in their professional activities.
Furthermore: even this very incipient chemical knowledge, compared with the
knowledge that existed at the time, which was virtually non-existent, or which
remained in the hands the master apothecaries who instructed their apprentices,
was in all truth quite relevant”.9

The second answer is of a socio-professional nature. As the job of laboratory hand
is viewed by the lecturing community as being subordinate, in truth an “unqual-
ified” position in an educational perspective, (for this same reason, right from the
start an insurmountable gap separates the two), the professional group of phar-
macists –those of which could master the daily regime of the Chemistry laborato-
ry– were the ones best suited to the position. 

However, we notice that not all pharmacists had the right profile for the position,
indeed of all the cases of laboratory hands in the 1st half of the XIX century that
we researched, only one left us in doubt as to whether or not he had in fact stud-
ied Chemistry. Therefore, and in conclusion, pharmacists were accepted as labo-
ratory hands if they had accumulated a certain amount of scientific knowledge in
the area of Chemistry. 

Names of some of these individuals to be found in the records are: Francisco
Mendes Cardoso Leal Júnior the former laboratory hand in the Chemistry labo-
ratory of the “Escola Politécnica ” (The Polytechnic School of Lisbon) who attend-
ed Luis da Silva Mouzinho de Albuquerque’s Physics and Chemistry Course at the
Chemistry Laboratory of the “Casa da Moeda de Lisboa” (The Lisbon Mint); José
António de Aguiar (1812-1850), Francisco Pereira Amorim de Vasconcelos (1812-
1859) and Manuel Nepomuceno (1830-1911), all laboratory hands at the
Chemistry laboratory of the “Academia Politécnica” (The Polytechnic Academy of
Oporto): the first was a interim laboratory hand, and after completing his course
at the Polytechnic Academy was given the post of substitute lecturer; the second
was a temporary laboratory hand who attended Chemistry classes at the
Polytechnic Academy of Oporto and the last (and the first to be nominated for the
position) as a pharmaceutical student at the School of Medicine and Surgery in
the same city, also studied Chemistry at the same institute.

During the 2nd half of the XIX century other educational institutes start to appear
in these cities: the Industrial School in Oporto and the Industrial Institute in
Lisbon, and also the Agricultural Institute, in Lisbon only. Although we cannot
yet be certain, we are of the opinion that some of the basic differences between
these new Schools, whose main objective was to train professionals at a less qual-
ified level, and the other already existing Schools (Coimbra University,
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Polytechnic Academy and Polytechnic School), could have facilitated a certain
approximation between the lecturers of Chemistry and their laboratory hands, an
approximation that also came to have an affect on some of the most elite orthodox
schools. 

We can quite safely state therefore that the role of the laboratory hand was under-
going transformation. On one hand, a tendency is arising in the industrial insti-
tutes where individuals are working in the laboratory and are called “assistants”.
These individuals are certainly well qualified and can be closely compared to lab-
oratory assistants in the rest of Europe, namely France, Britain or Germany. In
this category we find the German Carl von Bonhorst (?-1918), previous assistant
to Remegius Fresenius who occupied right from the start the position of assistant
created in 1872 by António Augusto de Aguiar in the Chemistry laboratory at the
Industrial (and now) Commercial Institute of Lisbon.10,11

The position “Head of Practical Work” also appeared in the laboratory field (in
Polytechnic School, more precisely),12,13 and fitted, but not for long, Charles
Lepierre (1867-1945), one of the first students to graduate from the Municipal
School of Industrial Physics and Chemistry of Paris. Lepierre was persuaded by
José Júlio Bettencourt Rodrigues (professor in the Industrial and Commercial
Institute of Lisbon and also in the Polytechnic School of Lisbon) in a meeting at
Roberto Duarte Silva’s house to leave Paris and come to Portugal to take up the post
of laboratory hand for the subject of Chemical Technology. 14,15 This was a variation
of the subject introduced in 1884 in the Industrial and Commercial Institute of
Lisbon and which Bettencourt intended to be a true innovation in the field of tech-
nical teaching in Portugal, directed mainly at those individuals who graduated in
Commerce with a specialized knowledge in commercial chemistry.16

The introduction in the Chemistry Laboratory of a position, a working relation-
ship, between the laboratory hand, as he was still known, and the lecturer or
professor –a process taking place in Portugal during the decades of 1870/1880–
is evident by the appearance not only of terms such as “assistant”, but also
“head of practical works” or “head of chemistry services” in laboratory regula-
tion terminology. 

It is also evident that not only the pharmacists were applying for the job of labo-
ratory hand as happened for example 20 to 30 years previously. Applications are
being presented by those individuals who studied at the Chemistry laboratory of
the Industrial and Commercial Institute of Lisbon17 or the Chemistry laboratory
of the Agronomy and Veterinary Institute (the former Agricultural Institute),
very often possessing extra knowledge acquired during technical working visits

ISABEL CRUZ; SANDRA LOPES

548 Neighbours and Territories: The Evolving Identity of Chemistry



abroad, or with extra working experience acquired under the orientation of for-
eign lecturers; as an example, we quote the case of the agronomist César Justino
de Lima Alves who worked during a certain period (2 years more or less) in two
chemical-agricultural laboratories, one in Paris and the other in Berlin;18,19 he
was later given the position of laboratory hand of “Organic Chemistry” at the
Polytechnic School, and also laboratory hand of the 6th subject, “Inorganic
Chemistry”, at the same institution.

These individuals are now professionally recognised as competent analysts and as
a result the profile of the laboratory hand starts to undergo change. Perhaps due
to this or because the mentality of the Portuguese scientific elite adapted to new
influences, is the reason why not only do their names appear together with that
of the lecturer in scientific works published under the auspices of the Academy of
Sciences, but their own articles of renowned value are duly recognised –the case
of Miguel Ventura da Silva Pinto (during many years the Physics and Chemistry
laboratory hand in the Industrial and Commercial Institute of Lisbon), or Emílio
Dias (Organic Chemistry laboratory hand at the Polytechnic School)20 –specializ-
ing in the areas of scientific and technical instrumentation. 

With the approach of the end of the XIX century, some of these laboratory hands,
practical chemistry supervisors, laboratory assistants, were given an opportunity
to follow a teaching career, as for example Manuel Nepomuceno, who began as a
laboratory hand at the Industrial Institute of Oporto (as well as at the Polytechnic
Academy), and later became a Chemistry professor at the same Institute;21 Carl
von Bonhorst who had been practical chemistry assistant for over a decade at the
Industrial and Commercial Institute of Lisbon, later moved to the Marquês de
Pombal Industrial School, to become its Chemistry professor;22 Charles Lepierre,
who rapidly moved from the laboratories of the Polytechnic School and the
Industrial and Commercial Institute of Lisbon to the Brotero Industrial School
in Coimbra, where he too was responsible for the subject of Chemistry,23 and also
Luís António Rebelo da Silva, who as an agronomist could apply for the position
of head of the chemistry services at the General Institute of Agriculture in 1884
and in 1887 became professor of Chemistry at the same Institute, by that time
already named The Agronomy and Veterinary Institute.24,25

The laboratory hand in the tradition of Fremy

Historically, in the first laboratories, the laboratory hand was a trainee chemist,
learning how to manipulate and carry out the most elementary chemical prepara-
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tions. This was a process that began as being very exclusive, as Edmond Fremy
said in his Les Laboratoires de Chimie: le Laboratoire de Chimie Inorganique au
Museum – “for a long time, professors would not allow anyone into their laborato-
ries except their own laboratory hand”– supervised by a great chemist, whom he
hoped to succeed in the future. Thus, the laboratory hand although assisting the
Master was a disciple not an employee.

A certain intensification in laboratory training which marked the transition of
these “modest” laboratories into “investigation laboratories” (both terms used by
Fremy), an evolutionary process, led above all by Justus Liebig, the creator of the
process, but where others, many of them his pupils, also played an important
part in spreading the concept, for example, Wurtz, Hofmann, Bunsen or
Fresenius, must have modified to a certain extent the routines of a chemist in
training. A comment of Fremy throws light on the problem. With the new teach-
ing methods used to form chemists not enough time was given to consolidating
the elementary practices of manipulation and preparation, thus young investiga-
tors threw themselves into research without having mastered certain fundamen-
tal procedures, that is, and using Fremy’s words: “students terminated without
concluding their chemical studies and were not sufficiently qualified to prepare
a course”. 

With the development of another laboratory concept, the teaching laboratory, and
in particular the Laboratory at the Museum, established by Fremy in 1865, the
importance of the basic qualifications of chemists assumes greater proportions in
as much as the “préparateurs” are equal to “true chemists”, that is, those individ-
uals who studied during four years the different areas of Chemistry – general,
organic and mineral - in permanent confrontation between theory and practice.
After qualifying with a bachelor degree in Science, the Fremy laboratory assis-
tants, the “préparateurs”, could work in the scientific or industrial laboratories.
Some of them managed to reach top positions in teaching and were known as
“true scientists”. It is therefore important to point out that whatever the point of
view adopted abroad (France and Germany in particular), the laboratory hand is
a chemist. Within the context of teaching he is responsible, inclusively, for accom-
panying the students; but above all, he has exclusive and preferential access to
the lecturer’s laboratory where, assisting the master in his investigations (some-
times even directly cooperating) captures the legacy of the Art this master trans-
mits to him and once again we see - the laboratory hand is a chemist in the line
of succession. 
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In Portugal

More in Oporto than in Lisbon, and more in the “technical” institutes (industrial,
agricultural, commercial) than the elite polytechnics, the 2nd half of the XIX cen-
tury sees, in our opinion, an opening in the scientific and technical areas of teach-
ing which allowed the laboratory hand to be viewed as much more than a mere
performer of minor tasks in the practical classes. 

In a certain way, it could have narrowed the differences between the national sit-
uation and the foreign concept; we remember that in 1892 Alfredo Bensaúde,
refers very clearly to the role of the laboratory hand in the development of scien-
tific teaching in his project for the reform of technological teaching –the embryo
document of the previous reform which created the I.S.T. (The Technical Superior
Institute), the first institution totally dedicated to preparing civil (not military)
engineers in Portugal– when he relates what he very impressively observed in
Germany: 

“The laboratory preparer or assistant has a very important role (...) They are in
great part responsible for explaining and orientating the practical exercises of the
technological courses, tasks that require in most if not in all cases, an amount of
knowledge as vast as that of the lecturer himself, because the explanation of an
industrial process is often no more than the theory of the same process”.26

Whether with greater or lesser incidence and efficiency, and certainly affected by
the unreceptive mentalities of the time we even so consider that this “democrati-
zation” or opening, did in fact take place and did bear fruit. We are also of the
opinion that the importance attributed to the laboratory hands and other posts
that in the meantime started to appear within the spectrum of the laboratory,
apart from the lecturers and professors did contribute very positively towards con-
solidating groups of chemists in Portugal, and perhaps even helped to develop “a
school”. The next step is to discover if and how this could have happened. 
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