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A = Calorimeter or thermoscope, B =
Pipette, C = Platinum basket, D =
Dewar vessel, E = Rubber plate, F =
Felt, G = Water of thermostat. H =
Cotton wool. In the righth and side
the operation of mixing is shown. H.
Hirobe, J. Fac. Sci. Tokyo Imp. Univ.
1, 155-222 (1926).
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Fig.1 Desktop type Thermal Analyzer(1967)
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Fig. 2

8100 series Thermal Analyzer (1979)
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Progress in Thermal Analysis and
the Education in Japan

1. Thermal Analysis in Japan

Japan has a long history of thermal analysis, for
example Prof. Honda’s invention of thermobalance in
1915 and Prof. Akahira’s pioneering work of kinetic
study in 1925. Even before the second world war,
Honda’s thermobalance was commercially available,
and DTA and TG were widely applied to metals,
ceramics, minerals, electrical insulating materials etc. In
the middle of fifties, fully automated DTA apparatuses
became available, and with these instrumentsresearch on
thermal analysis was further promoted.

Based on this history, the first Japanese Calorimetry
Conference (afterwards renamed Japanese Conference
on Calorimetry and Thermal Analysis) had been organ-
ized in 1965, the same year with the establishment of
ICTA. One of unique points in the Japanese organiza-
tion is that both calorimetry and thermal analysis were
organized from the very beginning. It was done by the
leadership of the founder, Prof. Seki, and it has provid-
ed bases for collaboration between two fields. In 1969
the Society of Calorimetry and Thermal Analysis,
Japan was established. The activities of our society will
be described later in relation with the education.

* A b TR
Netsu Sokutei 16{4)
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In the later sixties, increase in application of thermal
analysis, especially DSC, DTA and TG, was accerelated
by their application to high polymers in relation to
morphology and thermal stability. In this period Japa-
nese production of the thermal analysis insltruments
had been increasing by a factor of 200 percent per
year. Successful application of thermal analysis was
highly appreciated and it also bore fruit in quality
control and industrial standardization, as well. This is
seen in newly established Japanese Industrial Standards
on TG for estimation of thermal stability, DTA and
DSC for measurements of temperature and heat of
transformations as well as heat capacity measurement,
and TMA for high softening temperature determina-
tion of engineering plastics instead of Vicat test. In this
establishments, many society members participated in
planning, round robin tests and formulation.

There are also similar developments in other fields,
such as advanced ceramics, metals and foodstuff.
Recently, thermal analysis research in medicine and
biological substances shows remarkable advancement.

Thus,

range of calorimetry and thermal analysis from basic

the activities of the society covers a wide

research, such as ultralow temperature highly accurate
calorimetry, through fundamental research and develop-
ment to quality control and industrial standardization.
The number of the society members has been increasing
steadily up to more than 700. Besides the members,
great number of non-member scientists are using thermal
analysis as a complementary technique in their research
works, while large number of technicians are also
engaged in thermal analysis for quality control and

industrial standards.

2. Multiple Developments in Thermal Analysis
As seen in the history described above, thermal
analysis has been developed in multiple directions.
(1) Expansion in applied fields (increase in variety
of substances), for example, from minerals and ceramics
through polymers and foodstuff to medicines and bio-

logical substances.
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(2) Transfer of the techniques from fundamental
research through development to quality control and
industrial standardization.

(3) Advancement from qualitative application to
more sophisticated analysis of the data, for instance,
from finger print tests to heat capacity measurements,
purity determination, kinetic analysis etc.

(4) Increase in variety of thermal analysis tech-
niques from DTA, DSC and TG through TMA and
various simultaneous measurement to EGA with MS
and FTIR etc.

In relation to each direction of development, educa-
tion has been made in Japan by universities, colleges,
our society, a technical newspaper company and instru-

ment producers.

3. Education of Thermal Analysis in Japan
3.1 Universities and colleges

There are 356 universities and colleges which have
faculty of science and/or technology in Japan, so that
the total number of departments of chemistry, applied
chemistry, industrial chemistry, chemical engineering,
materials science and mineralogy seems to be more
than 400. Because there is not a common curriculum
among them, it is very difficult to-investigate education
of thermal analysis in these departments. However,
differential thermal analysis and heating curve method
are seemed to be taught in undergraudate course in

majority of them.

3.2 The Society of Calorimetry and Thermal Analysis,

Japan

The main activities of the society are (1) annual
Japanese Conference on Calorimetry and Thermal
Analysis, (2) the quarterly journal named *‘Netsu
Sokutei” (Calorimetry and Theraml Analysis) and
other publications, (3) seminar for beginners, which
is held once or twice per year and (4) workshop on
special topics, which is held precedently or successively
to the seminar.
(1) Seminar

Until now, 16 seminars were sponsored by the
society, as listed in Table 1, and they are two day
courses by several lecturers with instruments demonstra-
tion by instrument producers. Because many people

begin thermal analysis every year, there is long lasting
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Table 1 Seminars by SCTAIJ

No Date Place Attendants Note*
1 76.7.8-9 Tokyo 92
2 77.5.19-20 Osaka 57 life science
3 78.5.18-19 Tokyo 58 bioscience
4 79.7.5-6 Tokyo 70 high temperature
5 80.6.18-19 Tokyo 114 beginners, d
6 81.7.10-11 Osaka 105 beginners, d
7 82.7.1-2 Tokyo 52 beginners
8 83.74-5 Tokyo 120 beginners, d
9 84.3.15-16 Osaka 65 beginners, d
10 84.9.5-6 Tokyo 102 d
11 85.5.9-10 Osaka 76 fundamentals
and materials, d
12. 85.10.16-17 Tokyo 169 materials, d
13  86.5.7-8 Osaka 62 beginners, d
14 86.12.1-2 Tokyo 63 beginners, d
15 87.6.23-24 Kyoto 101 beginners, d
16 88.7.14-15 Kyoto 94 beginners, d

* The symbol d means demonstration, and the main subject is
shown.

needs for the seminars, and fairly large portion of the
newcomers are engaged in quality control and industrial
standards, so that some of the lectures cover these
fields. To show versatility and wide applicability of
thermal analysis, the society edited a text book entitled
“Thermal Analysis: Fundamentals and Applications —
Various Applications, from Biological Substances to
Ceramics,”which consists of five parts, and 156 items
are described by 104 authors, almost of whom are
society members. Each item is explained in one or two
pages with one illustration per page, and there is a
comprehensive index. Thus, this text book is also useful
as an encyclopedia of thermal analysis.

This text book is used in the seminar together with
another text book in which the lecturers write a few
page outline of their lecturer.

(2) Workshop

The society also sponsored the workshop to organize
informal discussion on a specific topics, usually on
sophisticated applications of themral analysis and
calorimetry. It enables for the participants to learn
advanced utilization of themral analysis. Five work-
ships held til now are listed in Table 2.

(3) Publication

There are two varieties of periodicals published by
the society; a quarterly journal named “Netsu Sokutei”
(Calorimetry and Thermal Analysis) and annual publica-

tion of “Netsu Sokutei no Shinpo” (Progress in Calo-

Netsu Sokutei 16(4) 1989
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Table 2 Workshops by SCTAJ

No. Date Place Participants Topics
1 85.10.18 Tokyo 57 Biology
2 86.5.9 Osaka 55 Polymer
3 86.12.3 Tokyo 8s DTA and DSC
4 87.6.25 Kyoto 70 Purity and Heat
Capacity
5 88.7.13 Kyoto 56 New Materials

rimetry and Thermal Analysis). The quarterly journal
was first published in 1974, following the former
publication of Newsletter. In this journal, reviews,
commentaries and miscellaneous articles are published
together with original papers and monographs. Usually,
one or two pages are alloted to commentaries on the
practical applications, such as process control, quality
control and industrial standards. Course on calorimetry
and thermal analysis for beginners are often planned and
published serially.

The annual publication of Progress in Calirimetry
and Thermal Analysis has been made since the first
Japanese conference in 1965. In each issue are progress
reviews of fundamentals and applications covering
calorimetry and thermal analysis.

Thus, these publications offer the members oppor-
tunities of self-education.

(4) Conference

Since the first conference in 1965, two to six plenary
lectures have been given in each conference, and so-
called minisymposium on a specific topics is also organ-
ized, in which review papers and monographs are read
together with original papers. Usually, about 100
original papers are presented in the conference. To
celebrate the 25th anniversary, the special conference
will be held in Osaka in autumn of 1989. The organizing
committee will be presided by Prof. Suga of Osaka
University and invite foreign lecturers. Thus, the confer-

ence is also a chance for the education.

3.3 The Technical Newspaper Company and Instru-
ment Producers

A Japanese technical newspaper company, Nikkan

Kogyo Shimbun-sha, publishing a daily newspaper

“Business & Technology”, has been making an educa-

tional work of corresponding course on analytical

chemistry, in which thermal analysis is contained as

one item among 13. In the course a subscriber receives

Netsu Sokutei 16(4) 1989

a text bock with a collection of problems and learns it
by oneself. Then, the subscriber sends the answers and
receives the corrected answers. In the 6 day schooling a
2.5 hour lecture is given on each item. This correspond-
ing course has been made since 1972, and average
number of subscribers is 180 per year, roughly 30 of
whom are also present at the schooling. Because this
course is continued for 17 years, total number of sub-
scribers who got the certificate seems to amount to a
few thousands.

Five producers are now producing the instruments
in Japan, and they also have sponsored various courses
on thermal analysis except a newly established producer,
MAC Science. They are listed in Table 3. Most of them
are for beginners, but some are advanced courses on
special subjects, such as kinetics and recent oxide
superconductors. Several courses have been also
sponsored by foreign producers.

Some of Japanese producers publish magazines for
publicity, in which magazines reviews and commenta-
ries of thermal analysis are contained with detailed
description on their instruments, while others are
gathering information of thermal analysis applications

and publish technical data sheet on the applications.
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Seminars and schools by producers

Table 3
Compary  Type [T
Seiko Seminar 32/°81 —
Electronics (1 day lecture) (av 4.5/year)
User’s 12/°85 —
School (av 4/year)
(1-2 days)
Shimadzu Seminar 33/773 —
(av 2/year)
Shinku Operating 71/°85 —
Riko School (av 24/year)
Seminar 16/°85 —
(av 5/year)
Rigaku Seminar {every month)
Denki*** (planned)

* Attendants operate the appratus.
** Topics are focused at high technologies.
##* Rigaku Denki Co., Ltd. has not arranged regular and frequent seminars, ant it is planning

regular seminars.
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Attendants Note
100 — 300 (Tokyo)
50 — 100 (Osaka)
(initial — recent)
max. 15 Operation®
total 613 QOperation*
total 660 Operation*®
total 480 High Technologies**
max 8 — 12 Operation®
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FVTHS D bhAA, BEFHLEOREN RIS
i BEER FEEBUPKACE T 2RYEADZT AND
BHE ST NA TN D, NADOEICE 0BG THY
25 vORFFCHEBE N B 6H 5 ICTA News

year 21 no.1(1988) 17}, LoL, 7¥7%xdb &L
T, HE leading country & LTHO—EDEREZR
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