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Abstract Dr. Robert Cameron Mackenzie was an emi-
nent scientist who gave a major contribution to the progress
of science in the fields of thermal analysis and clay min-
erals. He was a leading figure in the East—West cooperation
at times when these relations were politically very difficult.
The authors give an outline of his achievements and some
personal recollections of his activity.
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“whoever desires to build a future may not neglect the past” [1].

Fig. 1

Introduction

Robert Cameron Mackenzie was a pioneer in establishing
thermal analysis as a novel and accepted technique applied
to a wide array of materials in many different areas [1-4].
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He was a leader in the establishment of the ICTA organi-
zation and always upfront in its development. He was also
internationally recognized as an outstanding figure in the
clay minerals world.

Shortly after his passing away in 2000, obituaries
describing his activity were published [5, 6]. The authors of
this tribute are two old friends of him, who are thankful for
all what they learnt from his example and scientific per-
sonality and who wish to remind the young generations of
thermoanalysts of his achievements, of his former co-
workers and of some less-known aspects of his life (Fig. 2).

Robert and the world of clay minerals

His impact on thermal analysis is well known, but it should
be stressed that he also gave a substantial contribution to
the international clay minerals community. Robert’s
investigations in the 1950s dealt with the pre-treatments
and thermal behaviour of clays and their products [7—-14].
He applied what was then an uncommon technique, Dif-
ferential thermal analysis (DTA), and X-ray diffraction
(XRD) in the study of dehydration and rehydration of
thermally treated raw materials, sesquioxides and amor-
phous components. He was a groundbreaker in the inves-
tigation of the effect of temperature on water adsorption by
organo-clays (e.g. ethylene glycol complexes with mont-
morillonite or saponite). He also worked on thermo-
chemical reactions of clay minerals with other components
(e.g. clays with carbonates), while cooperating with B.
D. Mitchell, R. Glentworth (a first-class agricultural sur-
veyor in NE Scotland) and A. A. Milne.

Robert was very good at instrumentation and, for his
laboratory, he built a DTA apparatus working under con-
trolled atmosphere [15]. He applied this technique to the
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Fig. 1 *Geologist Gianni Lombardi and thermodynamist Jaroslav
Sestdk were Robert’s friends until his last days. They have similar
stories in ICTA. Lombardi (¥1939), early member of ICTA (1965), of its
Standardization Committee (1968-1976), of the editorial board of J.
Thermal Analysis (1969) and of Thermal Analysis Abstracts (1970);
ICTA Council (1968-1971), Secretary (1971-1977), Vice and President
(1977-1982); Editor ‘For Better TA’ (1977-1980); ICTA Award (1980);
discontinued ICTA 1985. Sestak (*1938), groundwork for ICTA (1965),
co-founder of Thermochimica Acta (1970), ICTA Councillor-at-large
(1977-1982), member of ICTA Nomenclature and Kinetic Committees
and the chair of Advanced Inorganic Materials (1984-1996), ICTA
Program Chairman (Bratislava 1985), ICTA Award (1992), Affiliated
Councillor (1992-2000), discontinued ICTAC 2006

study of soils, where the organic matter is so closely bound
to the clay fraction that it is hard to separate them com-
pletely and with simple methods. He also used an oxygen
flow to study oxidation and combustion reactions and this
method became applicable to a much broader range of
materials. In 1959, he described his apparatus in a paper,
which inspired further instrumental developments in sev-
eral countries [16-18]. Later, it was commercially pro-
duced and used in many British laboratories.

The results of Robert’s leading-edge mineralogical
investigations were the source for significant papers and
stimulated the publication (in 1957, when he was only in
his 30s) of ‘The differential thermal investigation of clays’
[19]. Robert wrote three of the 17 chapters of the book:
‘Thermal methods’, ‘Apparatus and technique for differ-
ential thermal analysis’ (jointly with B. D. Mitchell) and
“The oxides of iron, aluminium and manganese’. Despite
its age, the book is still used all over the world by clay
mineralogists.

Robert not only opened new ground in thermal evalua-
tion of clays, but also stands as a maestro in cooperating
with and providing guidance to many foreign scientists,
who attended his Macaulay Institute for Soil Research to
learn and make progress in the field of clays and thermal
analysis, among them, G. Berggrenn from Sweden, S.
Yariv from Israel, S. Warne from Australia, N. Yoshinaga
from Japan, G. Lombardi, N. Morandi and A. Negro from
Ttaly.

In the 1950s, supported by his knowledge of Russian
and German, Robert became aware of the progress made in
the eastern countries in the field of clay mineralogy and
thermal analysis. He knew the work of Prague O. Kallauner
and J. Matéjka [20, 21], who conducted an extensive
investigation on kaolinite transformations under heating.
Their study was influenced by the results of the French H.
Le Chatelier and their interactions with K. Friedrich and B.
Wohlin (Polish Royal Technical University of Wroclaw),
who were investigating the thermal behaviour of bauxitic
soils and also built their own apparatus for thermal
analysis.

In the early 1960s, contacts between western and eastern
scientists were impaired by restrictions not only on travel,
but also on correspondence and telephones. Nevertheless,
Robert managed to keep in touch with Prague R. Barta and
Polish clay scientists such as A. KuZniarowa. In 1961,
Robert was invited to give a lecture at the Prague Geology
Conference and awarded with the distinguished Centenary
Medal of the historical Charles University. Then, in 1983,
he received the Emanuel Boricky Medal from the Faculty
of Science of the Charles University during one of the
meetings of the European Clay Groups.

Robert’s work on clays was well known at international
scale. He was instrumental in the organisation of AIPEA
(Association Internationale pour I’Etude des Argiles), its
President in 1980-1984 and founder of the Clay Mineral
Bulletin (today named Clay minerals, the Journal of the
European Clay Society). In 1972, he was elected Chairman
of the British Clay Minerals Group and, in 1983, he was
appointed Distinguished Member. In 1978, he was the
convenor of the scientific committee for the 1978 Sixth
International Clay Conference and in 1987 Honorary
Member of the Sociedad Espaiiola de Arcillas.

Fig. 2 Personalities with whom Robert (first from the left) collaborated in various areas: Canadian H. G. Mc Adie, Scottish B. D. Mitchell,
Swedish G. Berggrenn, English J. P. Redfern, Hungarians L. Erdey and G. Liptay and Czechoslovak I. Proks
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Impact on thermal analysis

In the early 1960s, many western and eastern laboratories
used thermal methods for the analysis of both inorganic
and organic materials. Based on his international contacts
and on the experience gained with the 1957 book on DTA
of clays, Robert thought that it would be a great scientific
advance if investigators in many fields of thermal analysis
could share their experiences within the framework of a
multidisciplinary society. His foresight gave birth to ICTA.

Robert was in contact with thermoanalysts L. Erdey and
the Paulik brothers in Budapest, the Russian L. G. Berg, the
Polish W. Swictostawski and Czech R. Birta of the Prague
Institute of Chemical Technology. Already in the early
1950s, Barta had organised conferences on thermal anal-
ysis, namely Thermography discussions (Prague 1955), the
first Thermography day (Prague 1956) and the second
conference on Thermography (Prague 1958). After that,
Robert was an invited speaker at the 1961 third conference
on thermal analysis. He was impressed by the quantity and
quality of the results presented at the meetings and got to
know the work of Barta’s co-workers, e.g. V. §atava, S.
Prochézka, I. Proks and postgraduate student J. Sestik. He
also co-authored Barta’s obituary [22].

In the early 1960s, Robert visited the United States and
his friend C. B. Murphy (an internationally renowned
personality in the field of thermal analysis [23]) encour-
aged him to organise a large-scale international conference
on thermal analysis. Robert began to work on the project,
assisted by the Russian L. G. Berg, author of two books on
thermal analysis [24, 25], the Hungarian L. Erdey, the
Czech R. Barta, the Japanese T. Sudo, the Canadian H.
McAdie and the Swedish G. Berggrenn of Studsvik Ac-
tiobolaget Atomenergi (who suggested Sweden as the
venue of the first ICTA).

A first Symposium on thermal analysis with scientists
from various countries was held at the Northern Poly-
technic in London in April 1965. It was organized by B.
R. Currell and participants included R. C. Mackenzie, the
British D. A. Smith, J. P. Redfern, W. Gerrard, P. D. Garn
[26] and W. W. Wendlandt [27] from the US, as well as the
Swedish G. Berggrenn. F. Paulik from Hungary and J.
Sestak from Czechoslovakia were invited to give plenary
lectures, a way to introduce eastern scientists to the inter-
national scientific community. The program is a witness of
the state of the art of the instrumentation and applications
of thermal analysis (Fig. 3).

Soon after there followed a great success. Robert, J.
P. Redfern and B. D. Mitchell undertook the organisation
of the first International Conference on Thermal Analysis,
which was held in Scotland, at Aberdeen, in September
1965 [28] (the registration fees was as low as 15 US $!).
Almost 3,000 copies of the First Announcement were

distributed, with a final attendance of 300 scientists from
29 countries, including Czechoslovakia, Hungary, Poland
and USSR.

Robert’s merits for the subsequent creation and further
development of ICTA are invaluable. The Aberdeen
meeting opened the way to the formal establishment of
ICTA in 1968 (Fig. 4), during the Business meeting held at
the second ICTA in Worcester, Massachussets (USA).
Several ICTAs followed at regular four-year intervals with
a large number of attendees and, beginning 1980, inter-
mediate European meetings (ESTAC), promoted by D.
D. Dollimore, were also held.

The authors would like to recall two anecdotes which
occurred 17 years apart, both with Robert’s involvement.
At the 1968 Worcester second ICTA, in the evening of 20
August, several delegates were watching the TV news.
Suddenly, images of Soviet armoured trucks invading
Prague appeared. The three Czech delegates R. Barta, P.
Kralik and J. Sestik were shocked and furious. Sestik
attacked the Russian delegate E. I. Yarembash, who was
saying that the images were old ones, taken during the
1945 liberation. Robert had to use all his weight and
diplomacy to solve a very difficult situation, though tension
pervaded the last days of the conference.

In 1985, the eight ICTA was held in Bratislava. The
participants were over 400 from 33 countries (and the
registration fee had already reached 200 US $). Robert was
invited to give a plenary lecture, together with the Slovak I.
Proks, regarding the life of the Czech thinker Comenius
and the Scottish scientist Black, two precursors of thermal
analysis who lived between the sixteenth and seventeenth
century. He not only gave an important scientific contri-
bution, but also helped the conference acting chairman V.
Balek and scientific chairman J. Sesték to solve a sensitive
political problem. The Czech police had refused the visa to
the ICTA Secretary, the Israeli S. Yariv, and to the South
African M. E. Brown, because of their ‘unfriendly’
nationality. US participants were ready to boycott the
Conference if the visa was not granted. The result of
Robert’s diplomatic efforts was that, for the first time in
many years, two citizens from the ‘hostile capitalist
countries’, Israel and South Africa, were allowed to visit
communist-ruled Czechoslovakia.

A rare case among the British, Robert had not only a
splendid command of English, but also reading and
speaking skills in Gaelic, French, Italian, Spanish, German
and Russian. In 1965, he made the introductory welcome to
the International Conference in Aberdeen in English and
Russian and, in the same way, he surprised the audience in
1985 with his acceptance speech for a USSR award
(Fig. 5).

He never became ICTA president, but until retirement
he remained a very active and influential member of ICTA
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Fig. 3 The program of the

London International
symposium on thermal analysis,
held in April 1965, the first
meeting on the subject with
scientists from western and
eastern Countries. On the left,
B. R. Currell, on the right P.
D. Garn
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and a basic point of reference for all Council and ordinary
members. Treasurer more than 15 years, he created a sound
financial basis for ICTA and gave a great scientific con-
tribution as chairman of the Nomenclature and member of
the Publication and Standardization Committees. From
1986 to 1997, he was editor of ICTA News.

Though not many were aware of it, the Scottish and Irish
‘mafia’ occupied the dominant ICTA positions for a long
period. In addition to the obvious Mackenzie and McAdie,
there were others (Fig. 6). Gallagher and Murphy were
members of well known Irish Clans and Lombardi has
solid roots in the Clan McGillivray (Fig. 9).

Robert’s major contribution to thermal analysis was
scientific, with over 100 papers and review articles [2], as
well as the editorship of three books, which stand as
milestones in their field. He was particularly concerned
with the improvement of thermoanalytical techniques and
theory and their wider applications. In later years, the
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nomenclature and history of thermal analysis became his
main interests. In a fundamental paper of 1974 [1], he
summarised his ideas about the future development and the
classification of thermal analysis methods, a subject cov-
ered in other papers.

The first book that he edited, ‘The differential thermal
investigation of clays’, leads back to 1957 [19]. The second
was ‘A handbook on DTA’ in 1966 [29]. The two volumes
of his third book, ‘Differential Thermal Analysis’, were
published by Academic Press in 1970 and 1972 [30]. There
are 25 chapters and he is the author of four of them:
‘Simple phyllosilicates based on gibbsite- and brucite-like
sheets’, ‘Oxides and hydroxides of higher-valence ele-
ments’ (with G. Berggrren), ‘Basic principles and historical
development’ and ‘Instrumentation’ (with B. D. Mitchell).
The book still represents a bible on DTA applications,
dealing with different problems such as theory, experi-
ments, geosciences, nomenclature and history.
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Fig. 4 The composition of
ICTA Council in the first The first executives of the Intemational Confederation on Thermal Analysis
12 years of its life. In the
photos, from the left: R. ICTAC 1965-68 196871 197174 197477
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Fig. 5 Bratislava 1985. Dr. Mackenzie receives the USSR Kurnakov
Medal from the hands of Prof. V. B. Lazarev

He helped to improve the DTA theory [30-34] and his
fine usage of English, together with extreme care for details
and forward-looking considerations, made him a prominent
figure in the nomenclature field. For many years, he was

the soul of the nomenclature activity of both AIPEA and
ICTA and strongly influenced the preparation of widely
accepted complex documents on the subject [e.g. 35—41].
He had the great merit of creating derived nomenclatures,
even in different languages [42, 43].

The vast knowledge of the field led him to devote the
last part of his scientific life to the many aspects of the
history of thermal analysis [44-50]. He is credited with
new findings on the impact of G. Martine as a very early
thermoanalyst, on the responsibility of J. Comenius in the
earliest use of the term ‘caloric’ and on the role of G.
A. Charpy in the development of electric furnaces. These
studies produced an excellent compendium of thermoana-
lytical history [45], a source for many subsequent studies.
He kept close contacts with the Slovak I. Proks from
Bratislava and inspired his work, which resulted into var-
ious papers on the history of thermodynamics [51-55].
With J. Sestdk, he prepared an article on a thermoanalytical
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Fig. 6 July 1977. ICTA executives at the fifth ICTA of Kyoto
(Japan). Upper row H. R. Oswald, P. K. Gallagher, H. G. McAdie, S.
St. J. Warne, J. P. Redfern, R. C. Mackenzie and F. Paulik. Middle
row C. B. Murphy, S. Seki, W. D. Emmerich, G. Lombardi and H.
Kambe. Lower row P. D. Garn, Mrs. Kambe, Mrs. Lombardi, Mrs.
Murphy, Mrs. Warne and Mrs. Gallagher. In the long period when
Robert was ICTA treasurer, Murphy and Gallagher (US with Irish
roots), Canadian McAdie and Italian Lombardi (Scot roots) were
elected ICTA Presidents

journey from prehistory to the third millennium; its com-
pletion was interrupted by his death, but anyhow it was
published in JTAC [56].

Robert was very much aware of the need to have an easy
access to the thermoanalytical data dispersed in the litera-
ture. As early as 1965, he collected and ordered the results of
DTA of minerals and other substances and prepared a pun-
ched-card data index named SCIFAX, published by Cleaver-
Hume Press. The index was based on the temperatures of the
DTA peaks and with its help it was much easier to identify
the products obtained during the decomposition processes.

Jointly with J. P. Redfern, in 1972 he then started
Thermal Analysis Abstracts (TAA), a periodical with
abstracts of papers dealing with thermal analysis and cal-
orimetry prepared by a team of reviewers covering eastern
and western countries. There was a 25% contribution from
abstractors of periodicals from the eastern countries (Bul-
garia, Czechoslovakia, German Democratic Republic,
Hungary, Poland, Romania, USSR and Yugoslavia) and
their payment in foreign currency was a great help to them.
They could travel abroad to participate in conferences
organized by western countries, in times when scientists of
the countries behind the iron curtain could get only a very
limited amount of money in foreign currency. For all the
TAA life (1972-1991), the regional editor for eastern
European territories was G. Liptay, the author of the five-
volume Atlas of Thermal Analysis Curves [57]. After
20 years, TAA was stopped in 1991, due to the spread of
computers.

Robert contributed to the launching of the Journal of
Thermal Analysis (JTA), the first journal devoted to the
subject. It was started in 1969 with Judit Simon as editor
(still nowadays its editor-in-chief), under the supervision of
the Hungarian Academy of Sciences (Académia Kiado)
and the support of the F. and J. Paulik brothers, G. Liptay,
L. Erdey and E. Buzagh. Since the beginning, it had a truly
international editorial board and was published jointly with
the British Heyden and Son. It was a good example of
western—eastern countries cooperation in a difficult politi-
cal period. Soon after, in 1970, Elsevier put on the market
Thermochimica Acta (TCA), for a long time edited by W.
W. Wendlandt [58] assisted by a wide-ranging interna-
tional board including J. Sestak (Fig. 7).

Fig. 7 The international
editorial board in the first years
of Journal of Thermal Analysis
and Thermochimica Acta.
Photos of W. W. Wendlandt and
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Many people are indebted to Robert for all what he
contributed to the many fields of thermal analysis. He also
received official recognitions for his activity, e.g.: Fellow
of the Royal Society of Edinburgh (1961), Fellow of the
Royal Society of Chemistry (1961), Mettler NATAS
Award (1968), SAC Gold Medal Royal Society (1980),
Netzsch GEFTA Award (1982), ICTA/TA Award (1985),
NATAS Fellow (USA 1985), Kurnakov medal (USSR
1985) and First Honorary Member of ICTA (1988).

Some personal notes

Robert was born on 7 May 1920 from a family of farmers
living in the Portmahomack area, a lovely small village on
the eastern coast of Northern Scotland, beautifully pre-
served. He attended first the Tain Royal Academy and then
the Edinburgh University. In 1942, he obtained a B.Sc.
with First Class Honours in Chemistry and, in 1944, he
completed his Ph.D. thesis dealing with gas-phase reaction
kinetics. In the same year, he joined the Aberdeen
Macaulay Institute for Soil Research, where he remained
throughout his scientific life, becoming the head of the
Physical Chemistry Section and then of the Department of
Pedology, until his retirement in 1983.

In 1950, he married Hilda Bruce, a fellow member of
the Macaulay, and it was a very happy marriage. They were
always very close to each other, though she seldom trav-
elled with him to professional commitments. They had a
son, Bruce, now a retired reservoir engineer and consultant
in the oil industry, living in Edinburgh, and a daughter,
Morag, married with a farmer and living on a large estate
close to the Aberdeen airport with a son and a daughter
(Fig. 8).

He liked to travel and had many experiences abroad as
visiting professor, or for lectures and meetings. He was a
keen and fast driver and for many years, in the 1960s and

Fig. 8 Dr. Mackenzie in a picture of August 1999 with his daughter,
grandchildren, G. Lombardi and his wife

1970s, he used to drive his Bentley to Positano (southern
Italy) for a family holiday.

No better words can be used to describe his personality
than those in the obituary written by J. Wilson, a colleague
of him at the Macaulay [6]: ‘To many, he embodied the
very essence of the “English” gentleman (despite being a
true Highland Scot), unfailingly courteous and fair-minded,
but with a patrician demeanour which invested his lectures
and pronouncements with an aura of authority’.

The Macaulay was attended by visitors from all over the
world and Robert was always very, very polite, though
often shuddering at the quality of the English language
spoken by some foreigners. Many Italians worked at the
Macaulay with him and one of them (F. Palmieri) was sent
to the ceremony for his retirement. He handed him a set of
tiles (Fig. 9) with a dedication which well expresses the
feeling of the many Macaulay visitors:

On the occasion of the retirement of Dr. Robert C.
Mackenzie, the Italian visitors to the Macaulay
Institute for Soil Research present this plaque to
“Mac”, with heartfelt thanks for all what he con-
tributed to their professional background. We join all
those who admire his stature in the field of thermal
analysis, clay mineralogy and soil science, but we are
also very grateful for his interest in our scientific and
personal problems, that he shared with us throughout
the years and for his stoic patience in bearing with

Fig. 9 Handmade tiles given to Dr. Mackenzie on his retirement by
the Italian visitors of the Macaulay and G. McGillivray Lombardi (on
the right) at a 2009 party in Inverness
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G. Lombardi, J. Sestdk
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Fig. 10 On the right Dr. Mackenzie’s family grave in the cemetery
of the Portmahomack church and his tombstone

our continuous murdering of the English language,
for which we publicly apologise. We went to the
Macaulay as young researchers, we have grown to
become Professors, but we will never forget the
stimulating periods of research and study we had in
lovely Aberdeen. Thanks Mac and arrivederci a pre-
sto. Gianni Lombardi, Noris Morandi, Alfredo Negro,
Francesco Palmieri, Pietro Violante, November 1983.

After leaving the Macaulay, Robert continued to work
and keep a keen interest in the history of thermal analysis,
maintaining pen contact with his many friends. Then, his
wife’s health declined and he patiently assisted her for
many difficult years, always in the same home in Aber-
deen, up to when she died in 1998.

Robert’s funeral was held in Aberdeen on a Monday, a
few days after his death in July 2000. There were his old
Macaulay colleagues and many friends of the family. One
of the authors (G. L.) was the only ICTA representative.
Together with the family, he went north to Portmahomack
and had the moving privilege to help him lie down in his
grave (Fig. 10). Still visiting Scotland every one or two
years, Gianni feels a duty to bring a flower to the grave, on
behalf of his many friends and in memory of a gentleman
who gave so much to the world of science.

Acknowledgements The authors thank Brian Currell, Georgy Lip-
tay, Morag Mackenzie, Judit Simon and Shmuel Yariv for their col-
laboration in preparing this article. The grant support in the field of
geopolymers No FR-TI 1/335 is appreciated.

References

1. Mackenzie RC. Highways and byways in thermal analysis.
Analyst. 1974;99:900-12.

2. Publications of RC. Mackenzie. Scientific papers and review
articles. J Therm Anal. 1997;48:13-8.

@ Springer

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Smykatz-Kloss W. Meeting Robert C. Mackenzie: instead of a

preface. J Therm Anal. 1997;48:3-6.

. Morgan D. Robert Mackenzie. J] Therm Anal. 1997;48:7-9.
. Langier-Kuzniarowa A. Obituary—Robert Cameron Mackenzie.

J Therm Anal. 2000;62:595-7.

. Wilson MJ. Obituary. Robert Cameron Mackenzie 1920-2000.

Clay Miner. 2000;35:859-60.

. Mackenzie RC. Investigations on soil clays at the Macaulay

Institute for Soil Research. Clay Miner Bull. 1947;1:8-9.

. Mackenzie RC. DTA and its use in soil-clay mineralogy. Geol

Foren Stockh. 1956;78:508-25.

. Mackenzie RC, Milne AA. The effect of grinding on micas. Clay

Miner Bull. 1953;2:57-62.

. Mackenzie RC. Free iron-oxide removal from soils. J Soil Sci.

1954;5:167-72.

. Mackenzie RC. The thermal investigation of soil clays. Agro-

chimica. 1956;1:1-22.

. Mackenzie RC. Some unsolved problems in clay mineralogy.

Geol Foren Stockh. 1956;78:558-60.

Mackenzie RC. Modern methods for studying clays. Agrochi-
mica. 1957;1:305-7.

Mackenzie RC. Hydration and hydroxylation with special refer-
ence to montmorillonite. Geol Foren Stockh. 1957;79:58-60.
Mitchell BD, Mackenzie RC. An apparatus for differential ther-
mal analysis under controlled atmosphere conditions. Clay Miner
Bull. 1959;4:31-4.

Sestak J , Burda E, Holba P, Bergstein A. Apparatus for DTA in
controlled atmospheres. Chemické listy. 1969;63:785.

Brown A, Sestdk J, Kronberg A. Vertical tungsten furnace for
thermal studies up to 2700 °C. Czech J Phys. 1973;A23:612.

. Mackenzie RC. An early Swiss commercial instrument. Ther-

mochim Acta. 1985;85:251-4.

Mackenzie RC, editor. The differential thermal investigation of
clays. London: Mineral Society; 1957.

Kallauner O, Matéjka J. Beitrag zu der rationellen analyse.
Sprechsaal. 1914;47:423.

Matéjka J. Chemical changes of kaolinite on firing. Chemické
listy 1919;13:164-166 and 182-185.

Sestdk J, Mackenzie RC. Rudolf Barta (1897-1985). J Therm
Anal. 1986;31:3-4.

Murphy CB. Thermal analysis progress.
1958;30:867, 1960;32:168R, 1962;34:298R.
Berg LA. Introduction to thermography. Moscow: Nauka; 1964.
(in Russian).

Berg LA. Introduction to thermal analysis. Moscow: Akad Nauk
USSR; 1961. (in Russian).

Garn PD. Thermoanalytical methods of investigation. New York:
Academic Press; 1962.

Wendlandt WW. Thermal methods of analysis. New York:
Wiley; 1964.

Mackenzie RC. Origin and development of the international
conference for thermal analysis (ICTA). J Therm Anal.
1993;40:5-28.

Mackenzie RC, editor. Handbook of DTA. New York: Chemical
Publishing; 1966.

Mackenzie RC, editor. Differential thermal analysis. London:
Academic Press, 1970 vol. 1, 1972 vol. 2.

Mackenzie RC. Differential Thermoanalyse und ihre Anwendung
auf technische Stdube. Tonindustr Ztg. 1951;75:334-40.
Mackenzie RC, Farmer VC. Some notes on Arens’ theory of
differential thermal analysis. Clay Miner Bull. 1952;1:262-5.
Sesték J. Thermophysical properties of solids: theoretical thermal
analysis. Amsterdam: Elsevier; 1984.

Sestdk J. T&oretieskij tdrmideskij analyz. Moscow: Mir; 1988.
(in Russian).

Anal Chem.



A tribute to the ICTA founder

791

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Mackenzie RC. Nomenclature in thermal analysis. In: Kolthoff IM,
Elving PJ, Murphy CB, editors. Treatise on analytical chemistry.
2nd ed. New York: Wiley 1983. Part I, vol. 12. p. 1-16.
Mackenzie RC, Keattch CJ, Hodgson AA, Redfern JE. Abbre-
viations in thermal analysis. Chem Ind. 1970;272-275.
Mackenzie RC. Recommendations for nomenclature in thermal
analysis. In: Schwenker RE, Garn ED, editors. Thermal analysis.
New York: Academic Press; 1969. p. 685-91.

Mackenzie RC. Nomenclature in thermal analysis. Talanta. 1969;
16:1227-30.

Mackenzie RC. How is an acceptable nomenclature system
achieved? J Thermal Anal. 1972;4:215-21.

Mackenzie RC. Nomenclature in thermal analysis. Part IV.
Thermochim Acta. 1979;28:1-6.

Mackenzie RC, et al. Nomenclature in thermal analysis. Part V.
Symbols. Thermochim Acta. 1981;46:333-5.

Sestak J, Holba P, Fajnor V. Proposal of the Czech-Slovak
nomenclature in thermal analysis. Chemické listy. 1983;77:
1292-308. (published under the supervision of RC Mackenzie).
Sesték J, Holba P, Fajnor V, Kuzniarova A, Logvinénko VA,
Metlin JuG, Pelovsky Y, Zivkovi¢ Z., Mackenzie RC. Proposition
for English based thermoanalytical terminology in Bulgarian,
Czech, Polish, Russian, Serbian and Slovak languages. ICTA
report completed under the Slavic international cooperation.
Mackenzie RC. The story of the platimun-wounded electric
resistance furnace. Platinum Met Rev. 1982;26:175-83.
Mackenzie RC. De Calore: prelude to thermal analysis. Ther-
mochim Acta. 1984;73:251-306.

Mackenzie RC. Origin and development of thermal analysis.
Thermochim Acta. 1984;73:307-67.

Mackenzie RC, Proks I. Comenius and Black: progenitors of
thermal analysis. Thermochim Acta. 1985;92:3-14.

Mackenzie RC. George Martine, M.D., F.R.S. (1700-1741): an
early thermal analyst? J Thermal Anal. 1989;95:1823-36.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Mackenzie RC. Early thermometry and differential thermometry.
Thermochim Acta. 1989;148:57-62.

Mackenzie RC. The first quarter century. J] Thermal Anal. 1994;
42:295-9.

Sestak J. Some historical aspects of thermal analysis: origins of
Termanal, CalCon and ICTA. In: Klein E, Smrékova E, Simon P,
editors. Proceedings of the International Conference on Thermal
Analysis “Termanal”. Bratislava: Publishing House of the Slovak
Technical University; 2005. p. 3—-11.

Proks I. Evaluation of the knowledge of phase equilibria. In:
Chvoj Z, Sestik J, Triska A, editors. Kinetic phase diagrams.
Amsterdam: Elsevier; 1991. p. 1-53.

Proks I. Celok je jednodussi nez jeho casti. (Whole is simpler
than its parts). Bratislava: Publishing House of Slovak Academy
of Sciences; 2010 (in Slovak).

Sesték I, Proks I, Satava V, Habersberger K, Brandstetr J, Korab
O, Pekarek V, Rosicky J, Vanis M, Velisek J. The history of
thermoanalytical and related methods in the territory of present-
day Czechoslovakia. Thermochim Acta. 1986;100:255-70.
Sesték J, Hubik P, Mares JJ. Historical roots and development of
thermal analysis and calorimetry. In: Sestak J , Mares JJ, Hubik P,
editors. Glassy, amorphous and nano-crystalline materials. Ber-
lin: Springer; 2011. p. 347-70.

Sestak J, Mackenzie RC. The heat/fire concept and its journey
from prehistoric time into the third millennium. J Therm Anal
Calorim. 2001;64:129-47.

Liptay G, editor. Atlas of thermoanalytical curves: (TG, DTG,
DTA curves measured simultaneously). London, New York:
Heyden and Son; 1971.

Wendlandt WW. How Thermochmica Acta began: some recol-
lections. Thermochim Acta. 1981;50:1-5.

@ Springer



	Ten years since Robert C. Mackenzie’s death. A tribute to the ICTA founder
	Abstract
	Introduction
	Robert and the world of clay minerals
	Impact on thermal analysis
	Some personal notes
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


