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FRITZ ARNDT AND HIS CHEMISTRY BOOKS
IN THE TURKISH LANGUAGE

L&le Aka Burk, Smith College

Fritz Georg Arndt (1885-1969) possibly is best recog- his “other great love, and Brahms unquestionably his
nized for his contributions to synthetic methodology. favorite composer (5).”

The Arndt-Eistert synthesis, a well-known reaction in
organic chemistry included in many textbooks has been
used over the years by numerous chemists to prepareﬂ
carboxylic acids from their lower homologues (1). Per-
haps less well recognized is Arndt’s pioneering work in
the development of resonance theory (2). Arndt also
contributed greatly to chemistry in Turkey, where he
played a leadership role in the modernization of the sci-
ence (3). Adetailed commemorative article by W. Walter
and B. Eistert on Arndt’s life and works was published
in Germanin 1975 (4). Other sources in English on
Fritz Arndt and his contributions to chemistry, specifi-
cally discussions of his work in Turkey, are limited.
Arndt spent over two decades of his professional life at
Istanbul University in two distinct periods: between 1915
and 1918 during the reign of the Ottoman Empire, and
between 1934 and 1955 during the Turkish Republic.
Among Arndt’'s major contributions while there are his
books. These valuable historic sources provide insights In 1915 Arndt, who had become a docent in Breslau,
into changes that occurred during Arndt’s lifetime in the was offered a five-year teaching position in Turkey. The
science of chemistry and in politics worldwide. They university in Istanbul (called tHRariilfiinunduring the
perhaps are most usefully considered within the time Ottoman Empire) was undergoing reforms; and, at the
frame of Arndt’s life and the development of Turkey as request oSiikrii Bey, the Ottoman Minister of Educa-

a modern nation (Table I). tion, Germany agreed to provide an educational assis-
tance mission consisting of twenty academics to help
upgrade the institution. A specific request for chemis-
try faculty was forwarded to Emil Fischer in Berlin.
Fischer sent the request along to Alfred Stock, who had
gone to Berlin from Breslau. Stock had known Arndt in

After graduating from the Matthias-Claudius Gym-
asium in Wansbek in greater Hamburg, Arndt began
is university education in 1903 at the University of
Geneva, where he studied chemistry and French. Fol-
lowing the practice at the time of attending several in-
stitutions, he went from Geneva to Freiburg, where he
studied with Ludwig Gattermann and completed his
doctoral examinations. He spent a semester in Berlin
attending lectures by Emil Fischer and Walther Nernst,
then returned to Freiburg and worked with Johann
Howitz and received his doctorageymma cum laude
in 1908. Arndt remained for a time in Freiburg as a
research assistant with Gattermann and from there went
to Griefswald, where he worked for a year with Karl
von Auwers. He then became an assistant in Kiel to
Heinrich Biltz, whom he accompanied in the autumn of
1911 to Breslau, now Wroclaw in Poland (4, 5a).

Fritz Arndt was born in Hamburg on July 6, 1885.
Education, music and science played an important role
in his prosperous enlightened family. His paternal Uncle
Adolf was a chemist, and perhaps an inspiration for
young Fritz’s interest in the subject. Music remained
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Breslau and contacted him in the summer of 1915. As aaffection, his thorough command of the Turkish language
result of these negotiations Arndt, having received an including local colloquialisms and puns and the Ger-
official offer from the German Ministry of Culture in  man accent which he never lost.

Berlin in October 1915, accepted a five-year position . .
. ) . . fth hall A he Turkish
with the title Mlderris (Professor), as did two other One of the major challenges Arndt and the Turkis

chemists, Gustav Fester and Kurt Hoesch, assistants aEtudents faced was the lack of chemistry textbooks con-

the time at Frankfurt am Main and Berlin. 1 tivel aining current information and a consistent use of lan-
€ time at Frankiurt a aina erlin, respectively guage. Atthe time of Arndt's arrival in Istanbul in 1915,

(4.6, 7). texts were written in Arabic, then the official alphabet
Arndt arrived in Istanbul in November, 1915. of the Ottoman State. For chemical notation, an ongo-
Within the year a new Chemistry Institutéaiebatan ~ ing debate over using Arabic script as opposed to the
Kimya Enstitlisji Latin alphabet re-
housing the first : sulted in numerous

inconsistencies.
Some authors used
Latin letters for the
names of the ele-
ments or their sym-
bols and a combina-
tion of Latin letters
and Arabic numbers
for chemical formu-
lae and for equa-
tions. Others pre-
ferred to maintain
Ottoman tradition
chemistry could and used Arabic

not be taught with- script (which reads

out laboratory in- o _ _ from right to left) for
struction and, find- Professors at the Darulfinun wearing the required head gear (fez), 4| these purposes.

Istanbul 1916. Arndt is seated in the front row, fourth from the left.

academic depart-
ment of chemistry
in Turkey was
founded under his
leadership. For
the first time,
chemistry was
taught as an inde-
pendent discipline
separate from
medicine and biol-
ogy (8). Arndt
was convinced

i isti - Moreover, some au-
Icr:l?tlt:se zi( I'[Shtg1 %I]Ell (Courtesy of H. W. Arndlt) thors followed the
versity inadequate, he spent much of his first year plan- notational style of

ning a building in the Yerebatan district of Istanbul to using superscripts for the number of atoms contained in
house the new institute (9). Supplies and chemicals ar-a formula, while other authors used subscripts. Hence
rived from Germany in spring 1917 and classes startedeven the simplest substances might be written differ-
in fall 1918 (10). The facilities were modern for the ently in different texts. For example, “water” might
times, and the curriculum was based on the Germanappear in Arabic script written out as a word or as a
model. During lectures, according to Islamic Ottoman formula. Alternatively, it could be written with the Latin
tradition, a partition separated the female students fromsymbols as FO or H,0. Reading from right to left, it
the males. The female students also had their own labo-might also be written as?@ or Q,H depending on the

ratory. Arndt directed the institute and taught inorganic author. The notations of more complex structures, such
chemistry (11). as organic ring systems, included even further inconsis-

S ) . tencies.
Linguistically gifted, Arndt was sensitive to the use

of language and throughout his career stressed clarity ~ In 1916, on Arndt's suggestion, Heinrich Biltz's

of expression. In addition to German he spoke English, manualQualitative Analysevas translated from Ger-
French, and Italian and had translated into German oneman into Ottoman Turkish by the Turkish chemist Suzi
of Bohr’s books from Danish (5a). He worked closely Osman Bey, who had been assigned to Gustav Fester as
with the students, learning to speak Turkish in one yearan assistant teacher. In the same yReaktikum der

and teaching in that language throughout his career atQuantitativen Anorganischen Analysg Alfred Stock
Istanbul University (12). His students recalled, with and Arthur Stahler was translated from German into
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Ottoman “with the assistance of Professor Arndt” by The periodic table included in Arndtuhtasar
Fazli Faik, Arndt’'s German-educated assistant teacherTatbikat-1 Kimyeviyeand Kimyayi Gayri Uzviderlk
(13). Arndt's ownKurzes Chemisches Praktikum fir Tatbikatis the second published in Turkey and the first
Mediziner und Landwirtepublished originally in Ger-  in which chemical symbols are given with the Latin al-
man in 1912, and a new as yet unpublished laboratoryphabet (18, 19). The table reads from right to left, con-
manual by Arndt on inorganic chemistry were both trans- sistent with Arabic tradition. The elements are orga-
lated from German by Fazli Faik and published as nized according to their atomic weights, which are given
Muhtasar Tatbikat-1 Kimyeviy@rief chemistry experi-  in Arabic script. Explanatory text fragments, including
ments) in 1916 andimyay! Gayri Uzvidefik Tatbikat the title (“the periodic classification of the elements”),
(first experiments in inorganic chemistry) in 1917 (14, properties of the periods and groups (“maximum posi-
15). These books provide important documentation for tive value,” “maximum negative value,” “small period,”
the modernization of Turkish chemistry (16). “medium period,” “large period,” “radioactive materi-
als,” “rare earth metals”) are also written with Arabic
script. Elements are represented with Latin alphabet
symbols and Roman numerals are used for the groups.

The German influence in Turkish textbooks was
reflected in the use of the Latin alphabet for the names
and symbols of the elements and for writing equations;
Arabic letters were no longer used for these purposes.  Arndt was to describe later the challenges involved
Subscripts for the number of atoms in chemical formu- in the printing of these books as follows (20, 21):
lae were used con5|ste_ntly. The numberm_g sy_stem and These books were printed with Arabic letters but with
representation of organic substances including ring struc- | atin formulae. The difficulties are hard to imagine
tures became more consistent. German (and sometimes  in Europe, and even in Turkey of today. The printing
Latin) names were given for compounds in addition to took place at the Imperial Press where chemistry
the traditional French and Ottoman names. The French  books had been printed previously, but without addi-
symbols for iodine (I for iode) and nitrogen (Az for azot) tional attention at the time, to careful editing or the

for nitrogen, or Stickstoff (17) essary on my part, and even when these were com-
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pleted, with each corrected page, new errors in Ara- by Christopher Ingold and his co-workers. In 1934
bic appeared which needed further correcting. This  |ngold used the term “mesomerism” for resonance and
lasted until roughly 191_8, when_l was nearly finished. his terminology was adopted widely and eventually by
Then Turkey fell. The first Turkish student who used Arndt (24). Why Arndt's pioneering work in this area

these books with me was not in Istanbul, but in . A . . e
X : did not gain wider international recognition is discussed
Breslau. Naci Bekir, my student there, later com-

pleted his doctorate with me. In the Turkish Repub- in Ernest Campaigne’s revealing article, which focuses
lic, these books were used until the Arabic script was on this question, and in a more generalized article pub-
banned. lished recently by Ute Deichmann (25, 26).

TABLE I. Chronology of Fritz Georg Arndt’s Life

YEAR F. G.ARNDT TURKISH HISTORY
1885 Hamburg, Born July 6 Ottoman Empire

Reign of Abdilhamid Il (1876-1909)
1908 PhD, Freiburg Young Turk Revolution
1911-1915 Breslau Reign of Mehmed V (1909-1918)
1915-1918 Istanbul World War | (1914-1918)
1918-1933 Breslau Reign of Mehmed VI (1918-1922)

War of Independence (1919-1922)
Abolution of the Sultanate (1922)
Turkish Republic Founded (1923)

1933 Oxford, England Atatirk’s University Reforms (1933)

1934-1955 Istanbul Death of Atatirk (1938)
World War 11 (1939-1945)
Turkey joins NATO (1952)

1955-1969 Hamburg Turkey a multiparty republic
(Died Dec 8, 1969)

At the end of World War I, the Ottoman Empire, then Post World War | years had been especia”y chal-
aligned with Germany, was defeated. The activities of |enging for Turkey. At the end of the war, the internal
the German professors in Istanbul were terminated, andstructure of the Ottoman Empire collapsed, and British,
German nationals were forced to leave. Returning to French, Italian, and Greek forces occupied much of its
Breslau in January 1919, Arndt joined his family who territory. From the following War of Liberation led by
had left Istanbul earlier. In Breslau, Arndt resumed a Mustafa Kemal Atatiirk, Turkish forces emerged victo-
successful teaching and research career until 1933, makrious. The sultanate was abolished in 1922, and a new
ing contributions to synthetic methodology and also to state, the Republic of Turkey, was founded in 1923 with
the development of resonance theory and to the emergatatiirk as its president. Major reforms were undertaken
ing field of physical organic chemistry (22). The idea in the young republic to rejuvenate and modernize the
of the resonance hybrid @wischenstuf@ntermediate  nation. A new civil code granting women social rights
state) was introduced by Arndt and his co-workers in was adopted in 1926, and Turkey was officially declared

1924 (23). This notion was confirmed following the g secular state in 1928. Other reforms included the adop-
developments in quantum chemistry, and independently
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tion of the Latin alphabet in 1928 and the metric system Among Arndt's most pressing activities in 1934 was
in 1931. Reform initiatives in language were formal- the revision for publication of new editionsMfihtasar
ized with the founding in 1932 of the Turkish Language Tatbikat-1 Kimyeviyeand Kimyayi Gayri Uzviderlk
Foundation Turk Dil Kurumy, the major function of  Tatbikat. These texts were reprinta@uthe Latin alpha-
which was to oversee changes in the language from Ot-bet. They were written in what was essentially a mod-
toman to Turkish (27). Reforms in higher education ernlanguage, new Turkishyeni Tirkgewhich in 1934
were also initiated to upgrade the university in Istanbul, was in an early state of development. The new Turkish
which had suffered severely during and after World War translation from German oKurzes Chemiches

I, and to raise its level to that of major European institu- Prakticum fur Mediziner und LandwirttMuhtasar
tions. Plans for these reforms, drawn up in 1932, in- Tathikat-1 Kimyeviypwas printed with the Latin alpha-
cluded the hiring of foreign faculty in a variety of fields. bet in 1934; updated versions followed in 1937, 1942,
The persecution and displacement of academics in Gerand 1946 (32). The new version léimyay1 Gayri
many provided a unique opportunity for the Turkish gov- Uzvidenilk Tatbikatunder the namé&ayri Uzvi
ernment to implement the university reforms and to hire Kimyadan/lk Tatbikatwas printed with the Latin al-

a large number of outstanding faculty members (28). phabet in 1935; updated editions of the latter followed
These reform initiatives together with the events taking in 1946 and 1950 (33).

place in Germany at that time were responsible for

Arndt's return to Turkey. In addition to these, Arndt published two major

works during his second period in Turkey. These were

As a result of the Aryan policies of the National comprehensive texts, both experimental in approach, in
Socialists soon after the Nazi takeover in January 1933,the areas of inorganic and organic chemistry. His inor-
German academics started losing their positions (26, 29).ganic textbook was first published in 1938 under the
Arndt was dismissed from his chair at Breslau in April title Genel Kimya Dersleri | — Gayriuzvi Kimy&en-
of 1933, apparently because his father was Jewish. Heeral Chemistry Lessons | — Inorganic Chemistry). Up-
received an invitation from Nevil Sidgwick and Robert dated editions were printed in 1944, 1949, and 1953 (34).
Robinson to go to England through the intermediacy of Arndt’s organic textbook, also published in 1938 as lec-
the Academic Assistance Council, the English rescueture notes under the titlerofesér F. Arndt'in Genel
organization later renamed the Society for the Protec-Kimya Dersleri Il — Uzvi KisinjProfessor F. Arndt’s
tion of Science and Learning, in which Ernest Ruther- General Chemistry Lessons Il — Organic Section), ap-
ford played an active role. Arndt accepted a researchpeared with updated editions in 1947 and 1950 (35).
appointment in the Department of Organic Chemistry The different editions of Arndt's four books are sum-
at Oxford University and soon joined his British col- marized in Tables lla and Ilb. Arndt wrote in his fore-
leagues. Meanwhile in Turkey, the Swiss rescue opera-words about the profound changes in chemistry that were
tion, Notgemeinschaft Deuscher Wissenschaftler im occurring during his lifetime, mentioning specifically
Ausland(Emergency Society of German Scholars developments in the areas of quantum chemistry, nuclear
Abroad) was helping many dismissed German scholarschemistry, fluoride chemistry, the chemistry of silicon
find positions at Istanbul University. compounds, and theoretical organic chemistry. Incor-
d porating these and other changes into books presented a
challenge worldwide for chemists in his generation. In
Turkish there was the additional challenge of using a
eIanguage that was constantly changing (36).

In 1934 the Turkish Ministry of Education invite
Arndt, who was in England at the time, to come to
Istanbul University. He did so, and returned to the in-
stitute he had founded two decades earlier. The nam
of the university had been changed frDarGlfinunto Arndt contributed significantly to Turkish language
Istanbul University in August 1933. Students were now reforms and worked closely with the Turkish govern-
using the Latin alphabet. The traditional headgear for ment in the adoption of new scientific terminology (37).
males, the fez, had disappeared, as had the partition irHe was one of the few non-native speakers who served
the classroom separating the female students. In theon the government’s official commission on terminol-
new Chemistry Institute, Arndt held a chair in general ogy (Terim Komisyonjiand in this context, dealt per-
chemistry Genel Kimya Kirsugiand headed this divi-  sonally with Atatiirk, whom he admired deeply. Arndt
sion, which included the fields of inorganic and organic was, nevertheless, concerned about several aspects of
chemistry (30). He served in this capacity until his re- these reforms, such as the constant changing of word
tirement in 1955 (31). usage, which he believed generated difficulties in com-
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TABLE lla. Arndt's Laboratory Manuals Published in Turkey between 1916 and 1950 [I.1 and 1.1
are printed in Arabic script and in the Ottoman language, the rest are printed with the Latin alphabe
and in the new Turkish language]

I. Laboratory Manual for Physics, Chemistry and Biology students [Kurzes Chemisches Praktikum, or]
Brief Chemistry Experiments]
1.
2.
3.

4.
5.

Il. Laboratory Manual for Chemistry, Chemistry-Physics and Chemistry License Students [First Experi-
ments in Inorganic Chemistry]

1.

2.
3.

Muhtasar Tatbikat-1 Kimyeviye (1916) Author: F. Arndt, Professor (Miderris) of Inorganic Chem-
istry at the Istanbul Dartlfinun (translated from German into Ottoman by Fazl Faik)

Kisa Kimya Tatbikati (1934) Author:Ord. Prof. Dr. F. Arndt (translated from German into new
Turkish by Dr. Abdurrahmanl and Selahattin Mustafa)

Kisa Kimya Tatbikati (1937) Author: Ord. Prof. Dr. F. Arndt (translated from Ottoman into new
Turkish by Dr. Abdurrahmanl and Selahattin Mustafa)

Kisa Kimya Laboratuari (1942) Author: Ord. Prof. Dr. F. Arndt

Kisa Kimya Laboratuari (1946) Author: Ord. Prof. Dr. F. Arndt

Kimyay! Gayri Uzvideilk Tatbikat (1917) Author: F. Arndt, Professor (Miiderris) of Inorganic
Chemistry at the Istanbul Darulfiinun (translated from German into Ottoman by Fazl Faik)
Gayri Uzvi Kimyadadlk Tatbikat (1935) Author: Ord. Prof. Dr. F. Arndt

Anorganik Kimyaya Bglangic Laboratuari Hk Tatbikat (1946) Authors: Ord. Prof. Dr. F. Arndt,
“with the assistance of “ Dr. Lutfi Ergener and Melika Ergener

Anorganik Kimyaya Bglangic Laboratuari Hk Tatbikat (1950) Authors: Ord. Prof. Dr. F. Arndt
and Dog. Dr. Lutfi Ergener

TABLE llb. Arndt’s Textbooks Published in Turkey between 1938 and JA@%are printed with the
Latin alphabet and in the new Turkish language]

I. Textbook in Inorganic Chemistry
1.

2.
3.
4.
II. Textbook in Organic Chemistry
1.
2.

3.

Genel Kimya Dersleri | - Gayriuzvi Kimya (1938) [General Chemistry Lessons | — Inorganic
Chemistry] Author: Ord. Prof. Dr. F. Arndt

Denel Kimya Dersleri | - Umumf ve Anorganik Kisim (1944) [Experimental Chemistry Lessons |
— General and Inorganic Section] Author: Ord. Prof. Dr. F. Arndt

Denel Anorganik Kimya (1949) [Experimental Inorganic Chemistry] Authors: Ord. Prof. Dr. F.
Arndt and Dr. Litfi Ergener

Denel Anorganik Kimya (1953) [Experimental Inorganic Chemistry] Authors: Ord. Prof. Dr. F.
Arndt and Dog. Dr. Litfi Ergener

Profesor F. Arndt'in Genel Kimya Dersleri [l — Uzvi Kisim (1938) [Professor F. Arndt's General
Chemistry Lessons Il — Organic Section] Author: None indicated; lecture notes

Denel Organik Kimya (1947) [Experimental Organic Chemistry] Authors: Ord. Prof. Dr. F. Arndt
and Dog. Dr. Lutfi Ergener

Yeni Denel Organik Kimya (1950) [New Experimental Organic Chemistry] Authors:Ord. Prof.
Dr. F. Arndt and Dog. Dr. Litfi Ergener

—
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interview in Istanbul with the
author during summer 1993, Pro-
fessor Enis Kadglu, who was a
former student of Arndt at
Istanbul University, stated that
Arndt was masterful in the class-
room in making these concepts
perfectly clear. His Turkish stu-
dents who called hirArndt Hoca
(pronounced hodja in English, the
Turkish manner of addressing a
teacher with respect) fully appre-
o Arndt lecturing. Note double-headed arrows on theiated the significance of their
have found the dictionary 5414 and his characteristic warm,witty style. teacher's pioneering work in this

(lugatcq included in the 1949 (Courtesy of H. W. Arndt) area and valued learning from the
and 1953 editions obenel “ekspet or expert (42)

Anorganik Kimyagparticularly helpful (39). In this dic-
tionary,the equivalents in four languages (Turkish, Ot- Several factors contributed to Arndt’s success as a
toman, German, and English) of 137 chemical terms areteacher and an author. Arndt taught both inorganic and
given in tabular form (selected examples are shown inorganic chemistry and was skillful in communicating
Table 111). Also of interest in the 1953 edition is a bio- and integrating information. He discouraged memori-
graphical footnote on Ernest Rutherford, which includes zation and emphasized recognizing underlying prin-
the following statement, quite atypical for a chemistry ciples. In his lectures and books, he bridged the areas
text (40): of inorganic and organic chemistry. His texts in these
fields complement each other, and contain many inter-
connections. For instance, the organic text of 1947 in-
cludes over fifteen references to the inorganic text in
the first eighty pages (43).

municating with the students. |
He felt that these changesiilf
were especially challenging -
for chemistry students who| |l
needed to acquire, in addition

to a new language, a scientifig
vocabulary unique to the field.
Arndt discussed problems re+&=
lated to the changing language
in detail in the forewords of
several of his textbooks (38).

Arndt’'s students must

Lord Rutherford founded, during the reign of the
darkest dictatorship in Europe, a worldwide committee,
the Society for the Protection of Science and Learning,
to protect the freedom of science and of ideas.

Arndt was also masterful in integrating theory with
experiment and constantly stressed the significance of
the latter. Of his four books, two are manuals for the
laboratory; and the updated editions of both his inor-
ganic and organic texts contain the wokzkhel' (ex-
perimental) in their titles. Included throughout the text
in these latter works are
short experiments (or lecture
demonstrations), which help
to illustrate the chemistry or
concepts being discussed. In
the classroom, an assistant
would typically carry out the
demonstrations as Arndt lec-
tured. Arndt’s texts are rich
in visual and sensual infor-
mation. Descriptions of
color (or lack of), physical
state, appearance of a solid
(e.g, as beautiful crystals),
and smell ¢.g, as having a
pleasing fragrance, or a fra-
grance that is familiar to ev-

Arndt’s expertise in resonance theory is clearly ap-
parent from the organic text published in 1938. In this
book, the differentiation between tautomerism and reso-
nance (which he calladutomeriandmesomerin Turk-
ish) is clearly made, both in the wording of the text and
in his early use of the presently accepted conventions in
notation. By 1938 Arndt
was using the presently ac-
cepted convention of repre-
senting tautomers with re-
versible arrows, and reso-
nance hybrids with double-
headed arrows (41). Many
authors who were writing at
this time were using revers-
ible arrows to indicate reso-
nance, or were showing dif-
ferent resonance structures
without the use of arrows.
Arndt may be, in fact, one
of the first authors to in-
clude the double-headedsroup photo of Arndt at Istanbul University with his Turkish
arrow in a textbook. In an students, c. 1950. (Courtesy of H. W. Arndt)
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eryone) reflect his intimate acquaintance with these ma-
terials and depict him as a practicing experimentalist.
In one example, which is most likely based on personal
experience, he cautions against exposure to hydrogerArndt’s comprehensive textbooks for inorganic and or-
cyanide, osiyanir asiti{44). This very dangerous vola- ganic chemistry are written in a warm, conversational
tile material, he writes, has a subtle fragrance, experi- style, perhaps because they were initially based on lec-
enced more typically as a strange feeling in the tonsils.ture notes (50). They include many phrases such as “as
Risk of exposure is high for those who cannot sensewe saw before,” “as you see in the organic (inorganic)
this. For detecting the elusive toxin, he suggests smok-book,” and “now that we know that.” These phrases
ing a cigar or pipe in the area since the presence of tracealso add to the continuity and interconnection of the top-
amounts characteristically will ruin the taste of tobacco ics. Inclusion of the experimental component and ex-
(45, 46). amples relevant to the reader make the material engag-
ing, interesting, and easy to read.

brous protein analogue, which Arndt deems a note-
worthy accomplishment in polymer as well as in pro-
tein chemistry.

In his inorganic and organic texts, Arndt frequently
illustrates his points by using local examples relevant to Many generations of chemistry students in Turkey
the Turkish students. Examples from his organic text- used these books, which were highly valued, in con-
book of 1947 include (49): stant demand, and commonly out of print. These works

under the subject of hydrocarbons, the properties of
the oil (petrol) harvested from the Caucasus and Lake
Baykal regions; under the subject of alcohols, the
preparation of ethanol from corn in Turkey rather than
from potatoes in Europe; under the subject of fats
and oils, the similarity of the appearance of aqueous
mixtures of these materials to the mixture obtained
“when water is added to raki” (the Turkish drink
which turns cloudy when mixed with water); under
the subject of polyenes, the cultivation near Istanbul
of the nativekdk sakizi otua plant used as a source
for rubber; under the subject of sugars, the economic
significance in Turkey of the production of beet sugar
and the properties the latter (47). In another example
in this text relevant but not unique to Turkey, Arndt
writes about coal mine explosions in a discussion of
properties of hydrocarbons. Here he discusses Sir
Humphry Davy’s safety lantern (which, the text in-
dicates, is shown to the class.) The safety principle is
demonstrated in lecture by igniting ether in a cru-
cible and pouring the burning mixture through a wire
mesh: the vapor above the mesh continues to burn,
but what goes through does not. The use of a similar
mesh in Davy’s lantern separating the flame and the
outside atmosphere, Arndt points out, has prevented
numerous mine disasters from the buildup of explo-
sive methane-oxygen mixtures goizu. Arndt makes

a connection here to inorganic chemistry and refers
to pages in the inorganic text that describe the chem-
istry of hydrogen and its potential explosion hazards,
which in the presence of air or oxygen, Arndt points
out, are similar to those of methane (48). The adden-
dum to the 1947 organic text is of historic interest:
here are mentioned as current significant develop-
ments in chemistry the structure elucidation of peni-
cillin through X-ray analysis by Dorothy Crowfoot
Hodgkin and a paper by R. B. Woodward and C. H.
Schramm on a novel preparation of a synthetic fi-

reflect, in addition to the author’s chemical expertise,
his teaching philosophy and unique talents as a sensi-
tive pedagogue and a linguist.
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TABLE lll. Selected terminology in four languages (Turkish, Ottoman, German anc
English) from the dictionanyfifgatce included in the 1947 and 1953 edition®ehel
Anorganik KimygExperimental Inorganic Chemistry)

TURKCE OSMANLICA ALMANCA INGILIZCE
[Turkish] [Ottoman] [German] [English]

ametal sibihmaden Nichtmetal nonmetal
anorganik gayri uzvi anorganisch inorganic
bilesik murekkep Verbindung compound
¢6ziinemez gayri kabili inhilal  unloslich nsoluble

denel tecrubi experimentell experimental
esnek elastiki elastisch elastic

hat hat Linie line

IStk ziya Licht light

organik uzvi organisch organic

saydam seffaf durchsichtig transparent
teori nazariye Theorie theory

ultra-mor, - Ultraviolett ultra-violet
ultra-violet
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