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galleries of the clay like montmorrillo-
nite to a greater extent than usual surfac-
tants.

Without doubt, this book is a fruition
of outstanding effort of collation of pre-
cious articles of interest to polymer
chemists. However, mistakes are found
in terms of misprinting as well as defi-
ciencies in sentence construction, miss-
ing words besides nonuniformity in
typographical format. For example, the
sentence ‘Plasticized PMMA samples
were polymerized in the presence of
plasticizer’ (p. 108) is technically incor-
rect as PMMA is already a polymerized
form of methylmethacrylate (MMA).

The acronyms used in the book leaves
much to be desired. For instance, there is
discussion on LiTFSI (p. 89) but its
chemical name is missing in the book.
This should necessarily have been men-
tioned earlier as lithium salt of trifluoro-
sulphonimide. Similarly, AGM (p. 79)
may not be understandable by many
readers as nowhere in the book its full
form is mentioned. One presumes AGM
is meant to be alternate gradient magne-
tometer if it is not a misprint for AFM.
Details of the experiments on thermal
analyses in chapters 7 and 10 should
have been brief yet explicit as one would
expect from such a specialized book.

In all fairness to the authors, the re-
viewer concludes by saying that this
book sparkles with substance of worthy
information. In all probability its slim-
ness implicates the significance of qual-
ity over quantity.
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Science in Denmark reminds the Indian
readers about A Concise History of Sci-
ence in India edited by D. M. Bose, S. N.
Sen and B. V. Subbyrayappa. The pre-
face of Science in Denmark says that it is
a short version of the Dansk Naturviden-
skabs Historie. The major objective is to
present the history of Danish science in
the cultural, social and political context.
‘The word “Danish”, mainly refers to the
scientific activities that took place within
the varying boundaries of the Danish (or
Danish—Norwegian) Kingdom, such as
they were at any given time’ (p. 13).
Whereas science is taken in a much
broader context, which includes alchemy,
phrenology, etc. (p. 14). The book has
been divided into four parts; each of
which contains six chapters. In the end,
an epilogue and an intensive list of refer-
ences are given.

Part T covers the time period from
1000 to 1730 and is titled ‘From medie-
val scholarship to new science’. While
there cannot be Danish history without
vikings, not surprisingly, the book starts
with the chapter ‘From viking age to ab-
solute monarchy’. There is no romantic
view of a prototype viking and his jour-
neys as presented in films and literature.
One of the authors Helge Kragh briefly
mentions the discovered golden horns of
viking, which supposedly give evidences
of astronomical and astrological knowl-
edge of the time. The chapter covers di-
verse topics such as the influence of the
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Lutheran religion on science, the finan-
cial support of science by Noblemen and
Kings, the foundation of the University
of Copenhagen, introduction of printed
books and some of the Danish scholars.
In chapter 2 on page 26 we learn that
‘throughout the 1200s Denmark gradu-
ally evolved from a peripheral and rather
barbaric country into an integrated part
of European culture, based on Christian-
ity and the Latin literature’. In the late
1200s Denmark had a few hundred
‘learned’ people, who had command over
Latin — the language of scholars. The tra-
dition of printing of books came quite
late. Until 1550 or so the annual book
production was limited to three to four
titles (p. 29). Due to lack of universities
at home, many Danes went to France,
Germany and England for higher educa-
tion. Nordic regions had to wait for such
a structure until 1400s. Chapter 3, “Insti-
tutions travel and literature” describes the
establishment of the Soroe Academy and
University, Tycho Brahe’s Observatory,
Round Tower Observatory and Museum
Wormianum. In the second half of 1600s
about 1400 titles were published, roughly
half in Latin (p. 53). The famous as-
tronomer Tycho Brahe was the first to
build a paper mill in Scandinavia. As far
as scientific journals were concerned,
Acta medica (1673-1680) was the first
title. The chapter ‘The religious dimen-
sion’ focuses on interrelations among
church, state and educational institutions.
The influence of these authorities has
been stated as follows: “Whatever went
on at the university had to be consistent
with the teaching of the church as well as
the attitudes prevalent among the social
elite and the political establishment, not
least the king and his advisers’. The pub-
lications were censored. However, in the
Lutheran dominant Denmark there was
no index of forbidden books as was the
case of the Catholic Church. Subjects
like physiology, mathematics and astron-
omy were seen as assistants of faith. The
fifth chapter ‘Of Tycho and his time’
discusses Tycho Brahe’s achievements as
an astronomer and a chemist. His model
of the universe was with the earth at the
centre. Here we see that ‘Following the
persecution of Galileo in 1633 and
the Catholic Church’s condemnation of
the Copernican system, Tycho’s alterna-
tive gained a large following among
Catholic astronomers” (p. 85). His stu-
dent Christian Soeresen perpetuated the
model. Due to his work Brahe’s ideas
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were transported to China, where Brahe’s
instruments were replicated. Here we
also find a mention of Ole Roemer who
is known for measuring the velocity of
light. It is also mentioned that Ole Borch
was the first Nordic chemist to produce
phosphorus. The last chapter of Part I,
‘The age of the Bartholins’, informs the
readers that in 1600s medical science
was the supreme subject. During the
reign of Christian IV, the study of medi-
cine was standardized. ‘The institution in
Copenhagen was inaugurated on 1 March
1645, and many prominent citizens
stopped by to follow the grisly and grad-
val dissection of a recently beheaded
woman’ (p. 111). It was not only for
education purpose but ‘also meant to
show God’s supreme creative power by
demonstrating the marvellous manner in
which he had arranged man and beast’
(p. 112).

Part IT on ‘Naturalism, knowledge and
the public good’ covers the period from
1730 to 1850. During this period Den-
mark had double monarchy before it
became a democratic country in 1849. In
the European history of science, this ep-
och corresponds to the era of enlighten-
ment and romanticism. In ‘An era of
progress and upheaval’, Kragh has
shown that between 1732 and 1788, the-
ology was a major subject at the Univer-
sity of Copenhagen. Even in the 1850s
some of the Danish scientists tried to jus-
tify the law of conservation of energy us-
ing spiritual and religious context.
Though the influence of church started
diminishing, the religious ideas of Chris-
tian Wolff. a German philosopher, influ-
enced Danish thoughts. He claimed that
the Christian teachings of the revelation
were consistent with the rational or sci-
entific recognition of God. Wolff’s natu-
ral theology fitted with the Lutheran
Evangelical doctrines of the Danish state
church. Due to nationalistic reasons Dan-
ish as a language replaced Latin. As a
consequence, much of the contributions
of Danes remained unknown outside the
country. At the same time, due to inter-
nal and external factors, such as fire in
Copenhagen and war with England, sci-
ence almost became non-existent until
the Danish Royal Academy of Sciences
and Letters was founded in 1742. This
was also the period when new universi-
ties were founded. In chapter 8 on “Insti-
tutions, patronage and funding’ it is
mentioned that around 1740, the need for
science was felt as its connection was
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seen with the progress of technology and
economy. Since there was lack of experts
in the country in various fields, experts
from the neighbouring countries were
asked to occupy positions in Denmark’s
institutions. In 1760 the Trondheim
Learned Society was founded (later to be
re-named as Royal Norwegian Society of
Science and Letters). In 1747 the Acad-
emy at Soroe was re-opened. The Round
Tower Observatory became one of the
most eminent landmarks in Europe. With
an ordinance issue in 1739, physics and
chemistry were made as a part of school
curriculum. However, until 1850 the
University of Copenhagen did not have
faculty of science. The technical scien-
tific education was imparted by the Poly-
technical College (known today as the
Technical University of Denmark). The
Danish School of Military Engineering
was also established. One of its workers,
Andreas Schumacher, devised a new sys-
tem of optical telegraphy. He was also
involved in making a rocket used for
military purpose. In order to bring sci-
ence to grass-roots level, popularization
of science was needed. How was it
achieved? The answer and this is to be
found in the chapter on ‘Science, culture
and education’. It shows that the discov-
erer of electromagnetism — H. C. Oersted
and his contemporaries were instrumen-
tal through their lectures. Also it was
done by translating popular books and
publishing journals like Nordlyset (The
Northern Lights), Tidsskrift for Natur-
videnskaberne (Journal of the Natural
Sciences). Around 1760 a science and
technology opposing movement started
gaining momentum. [ts aim was to fight
for due space for other subjects such as
arts. It was supported by the Society for
the Advancement of Fine Arts and Use-
ful Science, which was founded in 1759.
In “Oersted and the age of romanticism’
we learn the influence of German ‘Natur-
philosophie’ (philosophy of nature) on
Denmark’s intellectuals. However,
‘Denmark was primarily introduced to
the romantic view of nature, humankind,
and literature by the Norwegian geologist
Henrik Steffens, whose adherence to the
ideas of natural philosophy was more
unconditional than Oersted’s” (p. 187),
writes Kragh. Independent of Robert
Meyer (German), James Prescott Joule
(British), another Dane named Ludvig
August Colding discovered the principle
of energy conservation: “When a force
disappears, it is merely subjected to an

alternation of form and then becomes
active in other forms’ (pp. 201-202).
‘Forces of nature expressed the very
essence of God and must therefore be
everlasting” (p. 210). His ideas were not
recognized in Denmark ‘where not even
Oersted understood them, let alone attri-
buted them any value. And because they
were written in Danish, they at first re-
mained unknown abroad, ...’ (p. 203).
The next chapter on ‘Contributions to
chemistry and natural history’ deals with
the changing attitude of scientists towards
scientific application and the interpreta-
tion of their scientific results. Here sci-
ence was seen not only as knowledge to
produce products for consumption, but
also as an intellectual activity. Like his
contemporary, the zoologist Christian
Fabricus was a religious person, ‘yet his
ideas certainly disagreed with a literal
reading of the Bible, and he was, perhaps
the first Danish scientist to clearly and
radically distance himself from the ac-
cepted biblical chronology’ (p. 210). The
work of chemists Nicolai Tychsen and
Adam Wilhelm Hauch largely liberated
chemistry from the hypothetical phlogis-
ton theory.

In the last chapter of part II: “Travel
and exploration” (1730-1850), Kragh
shows that among the Danish scientific
community there was °little inclination
towards cosmopolitan or international
thinking” (p. 223). Most of the authors
published in local journals and thus were
not under pressure to maintain interna-
tional standards. The author refers to dif-
ferent foreigners who visited Denmark
and gave negative testimony on science
in Denmark-Norway. However, one way
to expand their horizon was expeditions.
Two such expeditions, the Arabia and
Galathea expedition in 1760s and 1840s
respectively, are then explored in detail.
The expedition to FEthiopia, Yemen,
northeastern Siberia and Alaska made a
modest contribution to science. The first
Galathea expedition was aimed not only
to explore science but had political mis-
sion, namely to investigate the Nicobar
Islands and other places for long-term
colonization.

Part III of the book on ‘Light over the
land” (1850-1920) is dealt with Peter C.
Kjaergaard. Stating with chapter 13 on
‘Science and democracy’, he shows that
‘Science’ became a magic word to solve
the day-to-day problems. Science was
seen as an activity, which could serve not
only mankind and promote health, but
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